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Foreword

Mntham'nﬂcs is both an art and science of discovering patterns and
explaining them. Mathematics is universal: it is around us in nature, in
technology. and in the motion of the earth. sun. moon and stars above.
Mathernatics and numeracy give us the fundamental ideas and tools 16 think
about the world around us and beyond.

NEP states: “I¢ is recognized that mathematics and mathematical thinking
will be very important for India's leadership rale in the numerous upcoming
Jields and professions that will invelve artificial intelligence, machine
learning, datascience elc.

In this texibook an attemipt has been made keeping in view the nature and
characteristics of the subject of Mathematics to present it in sucha manner
that the importance of the subjects is understandable to the students and they
explore ideas and framework of Mathematics instead of rote learning, The
textbook of Class V1 has been developed to enable the students to apply their
minds logically on the problems and definitions of the subject. Emphasis has
been laid on understanding how Mathematics works in identifying the
methods and ways of solving problems. The textbook has been developed in
such a way that it brings together different aspects and emphasizes Integers,
Fractions, Data Handing, Decimals, Mensuration, Algebra elc in a very
reasonable and logical way, Each topic has a set of imaginative and
challenging activitics. We hope that the textbook will help students to enjoy
Mathematics and make them comfident in understanding the concepls
introduced. The texthook is created based on the following beliefs:

#  Leaming through invelvement,

# Leamingthrough interaction.

#  Leaming through thinking critically.
# Learning through practice,

- JKBOSE has
introduced a special
A feature of having QR

codes- energizing the
texthbooks, which
connect the students as
well as teachers to a
chapter specific QR
code, therchy getting
access to online and




offline content. However, the success of this effori depends on the steps that
school Principals and teachers will take to encourage children to reflect on
their own learning and to pursue imaginative activities and questions. We
must recognize that within given space. time and freedom. children generate
new knowledge by engaging with information passed on to them: Inculcating
creativity and initiative is possible if we perceive and treat children as
participants in learning, not as receiver of a fixed body of knowledge. The
methods used for teaching and evatuation will also determine how effective
this textbook proves for making life of the children at school a happy
experience, rather than a source of stress or boredom. Mathematics should
emeérge #s a subjeet of exploration, discovery and ereativity rather than a
mechanical subject.

The Jaramu and Kashmir Board of School Education appreciates the sincere
efforts of Ms. Manisha Sann, (JEAS). Secretary JEBOSE. Prof.(Dr)
Sudhir Singh, Director Academics JKBOSE. Academic Division of
JKBOSE and all the experts who contributed in bringing out the reprint
edition of the textbook . The process of systematic reform and continuous
mmprovement in the quality of the textbooks is our top most priority. JRBOSE
always welcomes comments and suggestions which will enable us to
undertake revisions and refinement,

Prof. (Dr.) Parikshat Singh Manhas
Chairman JKBOSE
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@ Knowing Our Number

1.1 Introduction

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

It 1snot as if we always knew how to convey large quantities in conversation
or through symbols. Many thousands years ago. people knew only small
numbers. Gradually, they learnt how to handle larger numbers, They also
learnt how to express large numbers in symbols, All this came through
collective efTorts of human beings. Their path was pot easy. they struggled all
along the way. In fact, the development of whole of Mathematics can be
understood this way. As human beings progressed, there was greater need for
development of Mathematics and as a result Mathematics grew further and
faster.

We uze numbers and know many things aboutl them. Numbers help us count
concrele objects, they help us to say which collection of objects is bigger and
arrange things in order first, second, etc. Numbers are used in many different
contexts and i many ways. Think about varous situations where we use
numbers. List five distinet situations in which numbers are used.

We have enjoved doing work with numbers. We have added, subtracted,
multiplied and divided them. We have looked for patterns in number
sequenceg and done many other mteresting things with numbers. In this
chapter, we shall move forward on such interesting things with a bit of review
and revision as well.

1.2 Comparing Numbers

Aswe have done quite alot of this earlier, let us see if we remember, which is
the greatestamong these

(I) 92.392.4456.89742 —— I am the greatest!|
(ii) 1902, 1920,9201,9021,9210 ' 1 am the greatest!

S0, we know the answers.
Discuss with vour friends and work out how vou find the number that is the

greatest.
The T & K Board of School Education @
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Try These

Canvou instantly find the greatest number in each row and alsowhich is
the smallest number?

1. 382,4972,18,59785,.750.  Ans. 59785isthe greatestand

18 18 the smallest.
2. 1473,89423, 100, 5000,310. Ans.
3. 1834,75284, 111.2333_; 450. Ans.
4, 2853.7691.9999, 12002, 124. Ans

‘Was that easy? Why was iteasy?

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 intens,

Make tive more problems of this kind and give to your friends to solve.
Now, how do we compare 4875 and 35427
This is also not very difficult.

These two numbers have the same number of digits. They are both in
thousands. But the digit at the thousands place 1n 4875 is greater than that in
3542. Therefore, 4875 is greater than 3542.

Next, tell which 18 greater, 4875 or 45427 Here too, the numbers have the
same number of digits. Further, the digits at the thou sands place are same in
both, What do we do then? We move to the next digit, that is to the
digit at the hundreds place. The digit at the hundreds place is ,ﬁ
greater in 4875 than n 4542, Therefore. 487518 greater than 4542, 3

[ 28

If the digits at hundreds place are also same in the two numbers, X
then what do we do? s

Compare 4875 and 4889 | Compare4875 and 4879, | 1|

" Try These
Find the greatest and the smallest numbers.
(a)4536,4892,4370,4452. (b) 15623, 15073, 15189, 15800,
(c) 25286,25245,25270,25210. (d) 6895,23787,24369, 24659,
Make five more problems of this kind and give to your friends to solve.

@ The J & K Board of School Education
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1.2.1 How many Numbers can You Make?
You would have done such exercise earlier. Let us do a few more ofthem.

Suppose, we have four digits 7, 8, 3, 5, We are asked to make from these digits
different 4 digit numbers, such that we do not repeat any ol these digits in a
number. Thus, 7835 is allowed, but 7735 is not. Make as many 4 digit
munbers as you can,

Which is the largest number you can get? Which is the smallest number?
The largest number is 8753 and the smallestis 3578.

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

Try These
1. Use the given digits without repetition and make the greatest and
smallest four-digit numbers.
(a)2,8,7,4 (b)9,7.4,1 (c)4,7,5,0
@1,7,62  (€)54,03
(Wint: 0754 13a 3-digit number. )
2. Now make the greatest and the smallest four-digit numbers by using
any one digit twice.
(a)3.8,7 (b)9.0.5 (€)0.4,9 (d)8.5.1
(Hint : Think in each case which digit will you use twice.)
3. Make the greatest and the smallest 4-digit numbers using any

four different digits, with conditions as given.
(a) Digit 7is alwaysat Greatest o8 6 17 |
ones place R PO
Smallest l1]e]2]7
(Note, the number cannot begin with the digit 0. Why?)
(b) Digit4isalways Greatest L] 4]
attensplace
Smallest | T T 4

The T & K Board of School Education @
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() Digit9isalwaysat
hundreds place

(d) DigitLis always at
thousands place

Greatest Lo I ]
SHALLEST Llgl T |
Greatest (.
Smallest [

4. Take two digits, say 2 and 3. From them make four-digit numbers,
using both the digits equal number of times.
Which is the greatest number?
Which is the smallest number? .
How many different numbers can youmake in all?

Stand in proper order
1. Whoisthe tallest?
2. Whoisthe shortest?

(a) Canyouarrangs them inthe increasing order of their heights?

(b) Canyouarrange them in the decreasing order of their heights?

Ramhari
(160 cm)

{154 cm)

Meohan Shashi
(158 cm) (159 ¢cm)

@ The J & K Board of School Education
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Which to buy?

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

o irwmtl e

AR W
. | |
. L L . (HJ L_1 .

% - = —

T 2033 T 1897 T 2854 T 1788 T 3975

(a) Canyouarrange their pricesinincreasing order?
(b) Canyouarrange their prices in decreasing order?

Try These
Think of five more situations where you compare three or more
quantities.

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

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

Try These
L. Arrange the following numbers in ascending order :
(a) 847,9754,8320,571
(b 9801,25751,36501, 38802
2. Arrange the following numbers in descending order :
(a) 5000,7500, 85400, 7861
(b) 1971,45321.88715, 92547
Make ten such examples of ascending/descending order and solve
them.

The T & K Board of School Education @
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1.2.2 Shifting Digits

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

Think about what would happento 182, It could become as large as 82 1and as
small as 1 28. Try this with 391 as well.

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

{a) Tsthenewnumber greater than the former one?
(b) Isthenewnumber smaller than the former number?

Write the numbers formed in both ascending and descending order.

4\% Before |[7| |9| |5]
A 1 1 Exchanging the Ist and the 3rd tiles.
TR ane [5] [E

If vou exchange the 1st and the 3rd tiles (i.e. digit), in which case does the
number become larger?

In which case doeg 1t become smaller?
Try this with a 4-digit number.

1.2.3 Introducing 16,000

We know that, bevond 99 there is no 2-digit number. 99 is the greatest 2-digit
number. Similarly, the greatest 3-digit number is 999 and the greatest 4-digit
number is 9999, What shall we getif we add | to 99997

Look atthe pattern : 9+1 =10 =10x1

98+1 =100 =10=10

899+ 1=1000 =10+ 100
We observe that

Greatest single digit number + 1 =smallest 2-digit number
Greatest 2-digit number+ 1 =smallest 3-digit mumber
Grreatest 3-digit number+ 1 =amallest4-digit mumber

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

WS The J & K Board of School Education
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The new number which comes next to 9999 is 10000. It is called ten
thousand. Further, we expect 10000= 10 = 1000.

1.2.4 Revisiting Place Value

You have done this quite earlier. and you will certainly remember the
expansion of a 2-digit number like 78,

T8=T0+8
=T=x10+8

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

278=200+70+8

=2x100+7x10+8

We say 8 isat ones place, 7 is at tens place and 2 at hundreds place.
Later on we extended this idea to 4-digit numbers. For example, the
expansionof 5278 is

5278 =5000+200+70+8

=5x1000+2=x100+7=10+8

Here, 8 is at ones place. 7 is at tens place, 2 is al hundreds place and 5 is at
thousands place.
With the number 10000 known to us, we may extend the idea further, We may
write S-digit numbers like

45278 =4 % 10000+ 5> 1000+2 % 100+7 * 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 s read as forty five
thousand, two hundred seventy eight. Can younow write the smallest and the
greatest S-digit numbers?

Try These

Read and expand the numbers wherever there are blanks.
Number Number Name Expansion

20000  twenty thousand 2= 10000

26000  twentysixthousand 2% 1000046 * 1000

38400  thirty eightthousand, 3 % 10000 +8 = 1000
four hundred +4x 100

The T & K Board of School Education @
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65740  sixty five thousand 6% 10000 +5 » 1000
seven hundred torty +Tx100+4 =10

89324  eightyninethousand, 8% 10000+9 x 1000
three hundred twenty four +3 % 100+2x 10+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
Which is the greatest 5-digit number?
Adding one to the greatest 5-digit number, should give the smallest
6-digit number:
99.999+1 =1.00,000
This number is named one lakh. One lakh comes nextto 99,999,
10= 10,000 =1.00.000
We may now write 6-digit numbers in the expanded form as
2,46,853 =2 % 1,00,000+4 3 10,000+ 6> 1,000 +8 = 100
+3x 10+3 %1

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

@ The J & K Board of School Education
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4,57.928

Try These

Read and expand the numbers wherever there are blanks.
Number Number Name Expansion
3,00,000 threelakh 3% 1,00,000

3.50.000 three laklh fifty thousand 3 % 1,00,000+5 = 10,000
3.53,500 three lakh fifty three
thousand fivehundred +3 x 1000+5» 100

3% 1.00.000+5 = 10,000

407.928
4,00,829

4.00.029

1.2.6 Larger Numbers

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

number. 1t is called ten fakh.

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

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

smallest B-digit number is called one crore.

Complete the pattern : Rememiier

9+1 =10 ] hundred  =10tens

98+1 =100 | thousand =10 hundreds

889+1 = o =100 tens

9,999 +1 = 1 lakh =100 thousands

99,999 +1 = = 1000 hundreds

0,99,999 + | - B 1 crore ilﬂﬂliﬂfhs

99,99.999+1  =1,00,00,000 bl
Try These

I. Whatis 10-1=7

3. Whatis 10.000—1=2

5. Whatis 1.00,00,000 -1 =7
(Hint : Use the above patiern.)

2. Whatis 100-1=?
4. Whatis 1.00,000-1=?

The J & K Board of Schoeol Education @
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We come across large numbers in many different situations. For example,
while the number of children in your class would be a two digit number. the
number of children in your school would be a 3 or 4-digit number.

The number of people in the nearby town would be much larger.
Isita 5 or 6 or 7-digit number?

Do vou know the number of people in your state?

How many digits would that number have?

What would be the number of grains in a sack full of wheai? A 5-digit number,
a 6-digit number or more?

Try These

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

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

3. Starting from the smallest 8-digit number, write the next five
numibers m ascending ovder and read them.

1.2.7 An Aid in Reading and Writing Large Numbers
Tryreading the followimg numbers ;

(a)279433 (b) 5035472
(e} 152700375 (d) 40350894
Was it difficult?

Did you find it difficultto keep track?
Sometimes it helps touse indicators to read and write large numbers.

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

H T O Expansion

2 5 7 2x100+5x10+7=1

@ The J & K Board of School Education
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Similarly, for 2902, she has
Th H 1 O Expansion
2 9 0 2 2% 100049 100+0=10+2x1

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

Number |TLakh|Lakh| TTh| Th|H | T| ©| Number Expansion
Mame
734543 | - 70 3| 45 (4] 3] sevenlakhthiny
four thousand five
hundred forty three
32758290 3 2 T 518129 ——— -— 3 10,00,000
+2 % 1,00,000
+ 7= 10,000
+35 = 1000
+8x100
+2x10+9

Similatly, we may include numbers upto crore as shown below

Number TCr| Cr | TLakh|Lakh| TTh (| Th | H | T | © | NumbscMName

25734543 | - | 2 ] T 3 4 5 41 3
653275829 6 | 3 3 2 T | 5| & 2|9 | Siuyfivecrore
thirty two lakh
seventy five

thousand eizhi
hundeed twenty
nins '

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

Use of Commas

You must have noticed that in writing large numbers in the sections above, we
have ofien used commas. Commas help us in reading and writing large
numbers. In our Indian System of Numeration we use ones, tens. hundreds,
thousands and then lakhs and crores. Commas are used to mark thousands,
lalchs and crores. The first comma comes after hundreds place (3- digits from
the right) and marks thousands, The second comma comes two digits later (5-
digits from the right), It comes after ten thousands place and marks lakh. The

The J & K Board of Schoeol Education @
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third comma comes after another two digits (7-digits from the right). It comes
afterten lakh place and marks crore.

Forexample, 5,08,01.592
3,32,40,781
7,27,05,062

Try reading the numbers given above, Write five more numbers 1n this form
and read them.

International System of Numeration

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

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

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

This may interest you:
To express numbers larger than a million, a billion is used in the
International Svstem :

I billion = 1000 million.

Do youknow? How much was the mcrease in
India’s population increased by %ﬂp?l‘ﬁﬂ; dturmg, 133120003
27 million during 1921-1931: e ot o
i At 59T Yo Do vou know what is India's
7million during 1931-1941; population today? Try to find this
44 million during 1941-1951; Loo.

78 million during 1951-1961!

@ The J & K Board of School Education
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Try These
1. Read these numbers. Write them using placement boxes and then
write their expanded forms. '
(i) 475320 (i) 9847213
(i) 97645310 (iv) 30458094
(a) Whichisthe smallest number?
(b) Whichis the greatest number?
(c) Arrangethesenumbers inascendingand descending orders.
2. Read these numbers.
(i) 527864 (i) 95432
(i) 18950049 (iv) 70002509
(a) Write these numbers using placement boxes and then using
commas in Indian as well as International System of
Numeration.
(b) Arrange these inascending and descending order.
3. Take three more groups of large numbers and do the exercise given
above.

Can you help me write the numeral?

Towrite the numeral for anumber you can follow the boxes again.
(a) Forty two lakh seventy thousand eight.
(b) Two crore ninety lakh fifty five thousand eight hundred.
(c) Sevencrore sixty thousand fifty five.

Try These

L. You have the following digits 4. 5, 6, 0, 7 and 8. Using them, make
five numbers each with 6 digits.
(4) Putcommas for easy reading.
(b) Arrange them inascending and descending order.

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

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

COmnIas.
The I. & K. Board of School Education @
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EXERCISE 1.1
1. Fillin the blanks:
{a) 1lakh—= ten thousand.
(b) 1 million= Iumdred thousand.
(c) 1crore= ten lakh.
(d) 1crore= million.
(e) 1million= lakh.

2. Place commas comrectly and write the numerals:
(a) Seventy three lakh seventy five thousand three hundred seven.
{b) Nine crore five lakh forty one.

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

(d) Fifty eight million four hundred twenty three thousand two
hundred two,

(e) Twenty three lakh thirty thousand ten.

3, Insert commas suitably and write the names according to Indian
Systent of Numeration :
(a) 87595762 (b)8546283  (¢)99900046 (d)98432701

4. Insert commas suitably and write the names according to
International System of Numeration :
(a) 78921092 (b) 7452283  (c)99985102 (d)4B049831

1.3 Large Numbersin Practice

In earlier classes, we have learnt that we use centimetre (cm) as a unit of
length. For measuring the length of a pencil, the width of a book or notebooks
elc,, we use centimetres, Qur 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.

(a) 10millimetres =1 centimetre

To measure the length of the classroom or the school building, we shall find
centimetre too small. We use metre for the purpose.

@ The J & K Board of School Education



Merry Math-VI

(b) 1 metre= 100 centimetres = 1000 millimetres

Even metre is too small, when we have to state distances between cities, say,
Delhi and Mumbai, or Chennai and Kolkata. For this we need killometres
(km).

(c) 1kilometre = 1000 metres
How many millimetres make 1 kalometre?
Since I m = 1000 mm
1 km =1000m=1000 = 1000 mm = 10,00,000 mm
Try These

1. Howmany centimetres make a kilometre?

2. Name five large cities in India. Find their population. Also, find the
distance in kilometres between each pair of these cities.

We go to the market to buy nice or wheat; we buy it in kilograms e,

(kg). But items like ginger or chillies which we do not need in

large quantities. we buy in grams (g). We know : ,
I kilogram= 1000 grams. A

Have you noticed the weight of the medicine tablets given to the

sick? Itis very small. It is in milligrams (mg).

1 gram = 1000 milligrams.

Try These

1. How many milligrams make one kilogram?

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

What 1s the capacity of a bucket for holding water? It 1s usually 20 hires.
Capacity 18 given in liires. But sometimes we need a smaller unit, the
millilitres. A bottle of hair oil, a cleaning liquid or a soft drink have labels
which give the quantity of liquid inside in millilitres (ml).

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

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

Try These

1. Abus started its journey and reached different places with a speed of
60 knm/hour. The journey 15 shown below.
(i) Find the total distance . -

covered by the bus from A | "' & 4me
to 1. - rg_}fé_.’"uwm ! E!-Hﬂlﬂkm

(i) Find the total distance "> ©
covered by the bus from D 4  as0in,

(iii) Find the total distance

covered by the bus, if it starts from A and returns back to A,
(iv) Canyou find the difference of distances from C to Dand D to E?
(v) Find outthe time taken by the bus toreach

()AleB  (b)CoD  (¢)EtoG  (d) Tolal journey

i Raman’s shop

Things Price -

Apples T40perkeg T

Oranges T30 perkg | - e 5 U

Combs T3 forone gt . et

Toothbrushes T 10 forone a o .ﬂﬂ%

Pencils ¥ 1forone

Notehooks  T6forone | Thesalesduringthelastyear

Soapcakes T 8forone Apples 2457 kg
Oranges 3004 kg
Coribs 22760
Tooth brushes 25367
Pencils 18530
Note books 40002
Soap cakes 20005
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(a) Can you find the total weight of apples and oranges Raman sold

last vear?

Weight of apples= kg

Weight of oranges = kg

Therefore, total weight=____ kg+___ ke= ke
Answer—The total weight of oranges and apples = ke,

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

(¢) Can you find the total money Raman got by selling apples and
oranges together?

(d) Make a table showing how much money Raman received from
sellmgeach item. Arrange the entries of amount ofmoney received
in descending order. Find the item which brought him the highest
amonnt. How much is this amount?

We have done a lot of problems (hat have addition, subtraction,
multiplication and division. We will try solving some more here. Before
starting, look at these examples and follow the methods used.

Examplel : Population of Sundamagar was 2,35,471 in the year 1991.
In the year 2001 it was found to be increased by 72,958.
What was the population ol the eity in 2001?
Solution :  Population of'the city in 2001
=Population of the city in 1991 +Increase in population
=235471+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+ 33000+ 400+ 71 +72000+ 900+ 58 =308429

Answer : Population of the eity in 2001 was 3.08.429.

Allthree methods are correct.
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In one state, the number of bicycles sold in the year 2002-
2003 was 7,43,000. In the year 2003-2004, the number of
bicycles sold was 8,00,100. In which year were more
bicyeles sold? and how many more?

Clearly, 8,00,100 15 more than 7.43.000. So, in that state,

more bicycles were sold in the vear 2003-2004 than in
2002-2003, Now

800100
— 743000

057100
Check the answer by adding
743000
+ 57100
200100 (the answer is right)
Can you think of alternative ways of doing this ?

Answer : 57,100 more bicycles were sold in the year
2003-2004.

The town newspaper is published every day. One copy has
12 pages. Everyday 11,980 copies are printed. How many
total pages are printed for all copies evervday?
Eachecopyhas 12 pages.

Hence, 11,980 copies will havel2 = 11,980 pages. What
wotld this number be? More than 1.00.000 or lesser.
Letussee.

Now, 11980
x 12

23960
+ 119800

143760

Answer: Everyday 1,43,760 pages are printed for all
copies.
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Exampled : The number of sheets of paper available for making
notebooks is 75,000. Each sheet makes 8 pages of a
nolebook. Each notebook contains 200 pages. How many
notebooks can be made from the paper available?

Soelution :  Eachsheet malkes 8 pages.
Hence, 75,000 sheets make 8 = 75,000 pages,
Now,
75000
® 8
600000
Thus, 6,00,000 pages are available for making notebooks.

Now, 200 pages make 1 notebook.
Hence, 6,00,000 pages make 6,00,000 = 200 notebooks.

3000

Now, 200 i 600000

0000
The answer 15 3,000 noteboolks.

600

EXERCISE 1.2

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

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

3, Inanelection, the successful candidate registered 5,77,500 votes and

his nearest rival secured 3,48,700 votes. By what margin did the
sunmsﬁjlcandlﬂatewmmee-lecﬂun“

4, Kirli bookstore sold books worth Rs 2,85,891 in he first week of
June. The book store sold books worth Rs 4.00.768 in the second
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week of f..-hﬂ month, How much was the sale for the two weeks
togethier? In which week was the sale greater and by how much?

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

6. A machine. on an average. manufactures 2,825 screws a day. How
many screws did it produce in the month of Tanuary 20067

7. A merchant had Rs 78.592 with her. She placed an order for
purchasing 40 radio sets at Rs 1200 each. How much maney will
remain with her after the purchase?

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

9. 'To stitch a shirt, 2 m 15 cm cloth is needed. Out of 40 m cloth, how
many shirts can be stitched and how much cloth will remain? (Hint:
convert datainem.)

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

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

12.  Avessel has 4 litres and 500 ml of curd. In how many glasses, each of
25 ml capacity, canitbe filled?

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

spectators in the stadium and 40 million television viewers world
wide.

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

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

Can we say that there were exactly as many people as the numbers
quoted in these news items? For example,
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(a) In(1), werethere exactly 51,000 spectators in the stadium?

(b} Again in (1), did exactly 40 million viewers watched the match on
television?

(¢) Obviously, not. The word approximately itself shows that the number of
people were near about these 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 thap 41 million but certainly not 50 million.

The guantities given in the examples above are not exact counts, but are
estimates to give an 1dea of the quantity.

Discuss what each of these can suggest.

Where do we approximate? Imagine a big celebration at your home. The
firsi thing you do is to find out roughly how many guests may visil vou. Can
you get an idea of the exact number of visitors? It is practically impossible.
The finance minister of the country presents a budget annually, The minister
provides for certain amount under the head ‘Education’. Can the amount be
absolutely accurate?

[t can only be a reasonably good estimate of the expenditure the country
needs foreducation during the year.

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

1.3.2 Estimating to the nearest tens by rounding off
Look at the following ;
B2 = = =
| 259 | 260 (368 262 | 263 | 204 | 265 | 266 | 267 | 268 | 368 270 | 271

(a) Find which lags are closer 1o 260.
{b) Find the flags which are clogerto 270,

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

8 [!illll] BEE

| || ARG
P& TR T 304 15 16 17 1810 20 21 22 23 24 25 26 272829 30
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Now consider 12, which also lies between 10 and 20. However, 12 s closerto
10 than to 20. So. we round off 12 to 10. correct to the nearest tens.

How would yvou round off 76 to the nearesttens? Is it not 807

We see that the numbers 1.2.3 and 4 are nearer to 0 than to 10. So, we round
off 1,2, 3 and 4 as 0. Number 6, 7, 8, 9 are nearer to 10, so0, we round them off
as 10. Number 5 is equidistant from both 0 and 10; it is a common praciice to
round it offas 10.

Try These

Round these numbers to the nearest tens,

28 32 52 41 39 48
64 59 99 215 1453 2936

1.3.3 Estimating to the Nearest Hundreds by Rounding Off

15410 nearerto 400 orto 5007

410 iscloserto 400, s0 itis rounded off to 400, correct to the nearest umndred,
889 lies between 800 and 900.

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

Numbers 51 to 99 are closer to 100 than to 0, and so are rounded off to 100.
Number 50 1s eguidistant from 0 and 100 both. It is a common practice to
round 1t offas 100,

Check ifthe following rounding offis correct ornot :

841 —» 800 9537 — 9500, 49730 —» 49700:
2546 —» 2500; 286 — 200; 5750 — 5800;
168 —» 200 149 — 100, 9870 — 9800
Correctthose which are wrong,

1.3.4 Estimating to the Nearest Thousands by Rounding Off

We kmow thatnumbers 1 to 499 are nearer to 0 than to 1000 so these numbers
are rounded off as ().

The numbers 501 to 999 are nearer to 1000 than () so they are rounded off as
1000,
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Number 500 is also rounded off as 1000.

Check if the following rounding off is correct ornot :
2573 — 3000; 53552 — 33000;

6404 — 6000; 65437 —» 65000:

7805 — T000; 3499  — 4000.
Correctthose which are wrong.

Try These

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

Given Number Approximateto Nearest Rounded Form

75847 Tens

75847 Hundreds
75847 Thousands
75847 Ten thousands

1.3.5 Estimating Outcomes of Number Situations

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

TTh Th H T (8]

3 9 4 O
6 3 7 9
+ 2 0 5 0

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

time.
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There are many situations where we need to find answers more quickly. For
example, when you go to a fair or the market, you find a variety of attractive
things which you want to buy. You need to quickly decide what you can buy.
S0, you need to estimate the amount vou need. It is the sum of the prices of
things you want to buy.

A trader is to receive money from two sources. The money he is to receive is
Rs 13,569 from one source and Rs 26,785 from another. He has to pay Rs
37,000 to someone else by the evening. He rounds ofl the numbers to their
nearest thousands and quickly works out the rough answer. He is happy that
he hasenough 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 (ransport, on school requirements, on groceries, on
milk, and on clothes and also on other regular expenses, This month they
have to go for visiting and buying gifts. They estimate the amount they would
spend on all this and then add to see, if what they have, would be enough.
Would they round off to thousands as the trader did?

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

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

There ave no rigid rules when you want to estimate the outcomes of numbers.
The procedure depends on the degree of accuracy reguired and how quickly
the estimate is needed, The mast imporiant thing is, how sensible the guessed
answerwould be.

1.3.6 To Estimate Sum or Difference

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

Example 5 : Estimate: 5,290+ 17.986.
Solution Youfind 17,986>=529{.
RFound off to thousands.
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17,986 is rounds off to 18,000
+5,290 is rounds off to = 5,000
Estimated sum = 23,000

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

Example6 : Estimate: 5,673—436.

Solution :  Tobeginwith we round off to thousands. (Why?)
5.673 rounds offto 6,000
~436 rounds ot to - 0
Estimated difference = 6,000
This is not a reasonable estimate. Why is this not
reasonable?
To get a closer estimate. let us try rounding each number to
hundreds.
5,673 roumds off'to 5.700
—436 rounds off to —400
Estimated difference = 5300

This is a better and more meaningful estimate.

1.3.7 To Estimate Products

How do we estimate a product?

What is the estimate for 19 = 787

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

If we approximate 19 to the nearest tens. we get 20 and then approximate 78
lonearest tens, we get 80 and 20 = 80 = 1600

Lookal63 =182

If we approximate both to the nearest hundreds we get 100 = 200 = 20,000.
This is much larger than the actual product. So, what do we do? To get a more
reasonable estimate, we try rounding off 63 to the nearest 10, i.e. 60, and alzso
182 to the nearest ten, i.e. 180. We get 60 = 180 or 10,800. This is a good

eslimate, but is not quick enough.
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If we now try approximating 63 to 60 and 152 to the nearest hundred, i.e. 200,
we get 60 > 200, and this number 12,000 is a quick as well as good estimate of
the product.

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

Now, estimate 81 * 479 using this rule ;

479 izrounded off to 500 (rounding offto hundreds),
and 81 is rounded off to 80 (rounding off to tens).
The estimated product= 500 = 80 =40,000

Try These
Estimate the following products :
(@) 87x313  (b) 9x795
() 898%785  (d) 958387
Make five more such problems and solve them.

An important use of estimates for yvou will be to check vour answers.
Suppose, you have done the multiplication 37 x 1889, but are not sure about
vour answer. A quick and reasonable estimate of the product will be 40 =
20001.e. 80,000, If your answer is close to 80,000, it is probably right. On the
other hand, 1f it is close to 8000 or 8,00,000, something 12 surely wrong in
your multiplication.

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

EXERCISE 1.3

1. Estimate each ofthe following using general rule:
(a) 730+ 99§ (b) 796314
(c) 12.904 42,888 (d)28,292-21.496

Malke ten more such examples of addition, subtraction and estimation
oftheir outcome.
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2. Givea rough estimate (by rounding off to nearest hundreds) and also a
closer estimate (by rounding off io nearest tens) :

(a)439+334+4317  (b)1,08,734-47.599
(c)8325-491 (d)4,89.348 - 48.365
Make four more such examples.

3. Estimate the following products using general rule:
(a)578x 161 (b)5281 %3491
() 1291 % 592 (d)9250 %29
Make four more such examples.

1.4 Using Brackets

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

Seema calculated the Meera calculated the
amount like this amount like this
b Sy 6= 10+7=10 6+7=13
(S —60+70 and 13 % 10
o = Ans.=Rs.130 Ans.=Rs. 130

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

Seema says. what Meera has doneis 7+ 6 = 10.

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

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

(6=7)x10=13 = 10.
This is what Meera did. She first added 6 and 7 and then multiplied the sum
by 10.

This clearly tells us : First, turn everyihing ingide the brackets ( ) into asingle
number and then do the operation outside which in this case is to multiply by

10.
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Try These

1. Write the expressions for each of the following using brackets.
(a) Fourmultiplied by the sum of nine and two.
(b) Divide the difference of eighteen and six by four.
(c) Forty five divided by three times the sum of three and two.

2. Write three different situations for (5+ 8) < 6.
(One such situation is : Sohani and Reeta work for 6 days; Sohani
works 5 hours a day and Reeta 8 hours a day. How many hours do
both of them work in a week?)

3. Write five situations for the following where brackets would be
NECEsSAry,
(8)7(8-3) (b)(7+2)(10-3)

1.4.1 Expanding brackets

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

@WM7=108  =7=x(100+9)=7=100+7=x9=700+63=T763

(1) 102 = 103 =(100+2) = (100 +3)
=(100+2) = 100+ (100+2) %3
=100% 1004+2> 100+ 100 %3 +2%3
=10,000+200+300+6=10,000+500+6
=10,506

(i) 17> 109 =(10+7)= 109=10=109+7 = 109
=10%(100+9)+7 % (100+9)
=10=100+10=9+7=100+7=9
=1000+90+700-+63=1.790+63=1.853

1.5 Roman Numerals

We have been using the Hindu-Arabic numeral system so far. This is not the
only svstem available. One of the early systems of writing numerals is the
system of Roman numerals. This system is still used in many places.
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For example. we can see the use of Roman numerals in clocks: 5 40 7

o
itis also used for classes in the school time table ete. Ix‘ % % ity
Find three other examples. where Roman numerals are used. i{x o I':.i

I ™
The Roman numerals : S > v/

L I, W, IV, V. VI VI, VI, IX, X

denote 1,2,3,4,5.6,7.8,9 and 10 respectively, This is followed by XI for 11,
X for 12, oll XX for 20. Some more Roman numerzls are

I v X L € D M
1 5 10 50 100 500 1000
The rules for the system are

{a) [fasymbolisrepeated, its value is added as many times as it oceurs:
i.e. [I1sequal 2, XX is 20 and XXX 15 30.

(b) Asymbaolisnotrepeated more than three times. Butthe symbols V, Land
D are neverrepeated.

(c) TIfasymbolof smaller yalue is written to the right of a symbol of greater
value, its value geis added to the value of greater symbeol.

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

(d) Ifasymbol of smaller value is written to the lefi of a symbol of greater
value, its value is subtracted from the value ol the preater symbaol.

IV=5-1=4,IX=10-1=9
XI=50-10=40,XC=100-10=90
(¢) The symbols V, L and D are never writlen to the left of a symbol of
greater value, i.e. V, Land D are never subtracted.
The symbol I can be subtracted from V and X only,
The symbol X can be subtracted from L, M and C only.

Following these rules we get,

L= 1 10 = X
2 =11 20 = XX
3 =M 30 = XXX
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4 =1V 40 = XL

5=V 50 =L

6 = VI 60 = LX

7= VI 70 = LXX

8§ = VII 80 = LXXX

9= 1IX 90 = XC 100 =C

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

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

Solution : (a) 69 =60+0 (b)98 =90+8
=(50+10)+9 =(100-10)+8
=LX+IX =XC+VIII

60 =LXIX 98 =XCVII
Try These
Write in Roman pumerals,
1. 73 2, 92
What have we discussed

1. Between to given numbers, one with a larger number of
digits 15 the larger number, If the number of digits in the given
numbers is the same, we look for their left most digits, That
number 18 larger, which has a larger leftmost digit. If this
digit also happens to be the same in the given number, we
look at the next digit and so on.

2. We follow a procedure similar to the above procedure in
arranging a given group of numbers in the descending (froimn
the largest to the smallest) or ascending (from the smallest to
the largest) order.
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3. In forming numbers from given digits, we should be careful
to see if the conditions under which the numbers are to be
formed are satisfied. Thus, to form the largest four digit
number from 7. 8. 3, 5 without repeating a single digit. we
note that we need touse all four digits, that the largest number
can have only 8 as the left most digit.

4. The smallest four digit number 15 1000 (one thousand). It
follows the largest three digit number 999, Similarly, the
smallest five digit number is 10,000, Tt is ten thousand and
follows the largest four digit number 9999,

Further, the smallest six digit number is 100,000. 1t iz one
lakh and follows the largest five digit number 99,999, This
carries on for higher digit numbers in a similar manner.

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

6. In a oumber the first digit from the right shows ones. the
second shows lens and so on.

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

8. Remember kilo shows 1000 times larger, Centi shows 100
times smaller and milli shows 1000 times smaller, thus,
1 kalomeire = 1000 metres, 1 metre = 100 centimetres or 1000

millimetres etc.
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9. There are a number of situations in which we do not need the
exacl quantity bul need onlv a reasonable guess or an
estimate. For example, while stating how many spectators
walched a particular international hockey match. we state the
approximate number, say 51,000, we do not need to state the
exactnumber.

10. Estimation involves approximating a quantity to an accuracy
required, Thus, 4117 may be approximated to 4100 or to
4000, i.e. to the nearest hundred or to the nearest thousand
depending on ourneed.

11. In number of situations, we have to estimate the outcome of
number operations. This is done by rounding off the numbers
involved and getling a quick. rough answer. This helps in
making decisions in buying (what and how mnmch), in
planning (4 journey. apurchase), in cooking, and so o

12, Estimating the outcome of number of action is useful also in
checking answers in the problems you do.

13. In problems where we need to carry out more than one
number operation, confusion may arise regarding the order in
which the operations are carried out. Use of brackets allows
us to avoid this confusion.

14. In various parts of the world people used various systems of
writing numerals. What we use 1s the Hindu-Arabic system of
numerals, Another system of writing numerals, which is still
used in several places, is the Roman system,

= -
E16B.P
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2. Introduction

As we know, 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 that number and get the next
number i.e, you get its successor.

The successorof 1618 16+1=17, thatof 19is 19+1=20and so on.

The number 16 comes before 17, we say that the predecessor of 17
i8 17-1=16, the predecessor of 20 is 20 — 1 = 19, and so on.

Try These

1. Write the predecessor and successor of 19; 1997, 12000; 49,
1,00,000; 24,40,701: 1,00,199; 2,08,090

Is there any natural number that has no predecessor?

3. Is there any natural number which has no successor? Is there a last.
natural number?

The number 3 has a predecessor and a successor. What about 27 The
successor 15 3 and the predecessor is 1. Does | have both a successor and a
predecessor”?

We can count the number of children in our
school: we can also count the number of
people in a city; we can count the number of
people in India. The number of people in the
whole world can also be counted. We may not §
be able to count the number of stars in the sky
or the number of hairs on our heads but if we
are able, there would be a number for them
also. We can then add one more to such a number and get a larger number. In
that case we can even write the number of hair on two heads taken together.
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I is now perhaps obvious that there is no largest number. Apart from these
questions shared above, there are many others that can come to our mind
when we work with natural numbers. You can think of a few such questions
and discuss them with your friends. You may not clearly know the answers to
many of them !

2.2 Whale Numbers

We have seen that the number 1 has no predecessor
i 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.

Try These

1. Areallnatural numbers also whole numbers?
2. Are all whole numbers also natural numbers?
3. Which is the smallest whole number?

4. Which is the greatest whole number?

In vour previous classes you have learnt to perform all the basic operations
like addition, subtraction, multiplication and division on numbers. You also
know how to apply them to problems. Let us try them on a number line.
Belore we proceed. let us find out what a number line is!

2. 3The Namber Line

Draw a line. Mark a point on it. Label it 0. Mark a second point to the right of
0.Labelit1.

The distance between these points labeled as 0 and 1 1s called unit distance.
On this line, mark a point to the right of 1 and at unit distance from 1 and label
it 2. In this way go on labeling points at unit distances as 3.4, 5.... on the line.
You can go to any whole number on the right.

This is a number line for the whole numbers.

i 1 1 i L 1 i i 5
I I 1 I I | L 1 v

2 3 4 5 6 7

0 1
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What is the distance between the points 2 and 47 Certainly, it is 2 units. Can
vou tell the distance bebween 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 § lies on the right of 6 and
& = 6. These observations help us to say thal, out of any two whole numbers,
the number on the right of the other number is the greater number. We can
also say that whole number on lefl 18 the smaller number. For example, 4 <9,
4 isonthe left of 9. Similarly, 12>3; 12 is to the right of 5.

What can you say about 1 0 and 207

Mark 30, 12. 18 on the number line. Which number is at the farthest lefi? 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 nnmber line.
Addition on the number line

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

.....................................

i Y
R
o &
W

Start from 3.

Since we add 4 to this number so we make 4 jumps to the right; from 3 to 4,
4105, 5to6and 6to 7 as shown above. The tip of the last arrow in the fourth
Jumpisat’.

Thesumof3and41s7,1e.3+4=7.

Try These
Find4+35;2+6; 3+ 5 and 1+6 using the number line.
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Subtraction on the Number Line

The subtraction of two whole numbers can also be shown on the number
ling.

Letus find 7-35.
" . s J ¥ = * . =
I I I } } } I I »
0 1 2 3 4 5 6 7
Start from 7.

Since 5 iz being subtracted. so move towards left with 1 jump of 1 unit
Make 5 such jumps. We reach the point 2. We get 7 - 5=2.

Try These
Find 8-3;6-2; 9 6 using the number line,

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

Letus find 3 x4,

3. aprm—— Pt T
.-"'-.“ "".__ P . "-\. .__." i = i ""-.
'3 ¥

|- i ] II‘- | | .‘I‘-lr.l i i I“’ i | 1I 1.
I ] L] T I I T T T T T I I *
0 1 2 3 4 5 31 7 B 8 10 11 12

Start from 0, move 3 unils at a time to the right, make such 4 moves. Where
dovoureach? Youwillreach 12. S0, wesay, 3 x4=12,

Find 2 x 6;3 % 3:4 %2 using the number line.
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S s e

. Ineach ofthe following pairs ol numbers, state which whole number is

EXERCISE 2.1

Write the next three natural numbers afier 10999,

Write the three whole numbers occurring just before 10001,
Which is the smallest whole number?

How many wholenumbers are there between 32 and 537
Write the successor of ;

{a) 2440701 (b) 100199  (c)1099999 (d)2345670
Write the predecessorol:

(1) 04 (b)10000  (c)208090  (d)7654321

on the lafi of the other number on the number line. Also write them
with the appropriate sign (=, <) between them.

(&) 530,503 (b} 370,307

(c)98T63.56789 (d)92830415, 10023001

Which of the following statements are true (T) and which are false (F) ?
{a) Zeroisthe smallest natural number.

(b) 400 is the predecessor of 399,

(e) Zeroisthesmallestwhole number.

{d) 600 isthe successorof 599.

{e) Allnatural numbers are whole numbers,

(f) Allwhole numbers are natural numbers.

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

(h)  1isthe smallest whole number.

(i)  Thenatural number | has no predecessor:

(j)  Thewhole number 1 has no predecessor.

(k) Thewholenumber13 liesbhetween 11 and 12.

(I) Thewhele number 0 hasno predecessor.

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

number.
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2.4 Properties of Whoele Numbers

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

Do This ~-s

Let each one of you in the class take any two whole numbers and add them.
1s the result always a whole number? Your additions may be like this:

Try with five other pairs of numbers. Is the surn always 2 whole number?

Did you find a pair of whole numbers whose sum is not a whole number? It is
not possible to find such whole numbers whose sum is not a whole number.
We say that sum of any two whole numbers is a whole number, Since adding
whole number produces whole numbers. we say that the collection of whole
numbers is closed under addition. This property is known as the closure
property for addition of whole numbers.

Are the whole numbers closed under multiplication too? How will you check
it?
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Yourmultiplications may be like this

The multiplication of two whole mumbers is also found to be a whole number
ﬂgﬂiﬂ. We say that the sysitem of ‘ﬂ{h{}]g: pumbers is Glﬂﬁ‘ﬂd under
multiplication,

Closure property : Whole numbers are closed under addition and alse
under multiplication,

Think, discuss and write
1. The whole numbers are not elosed under subtraction. Why?
Your subtractions may be like this :

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

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

= 3
Division by zero

Division by a number means subtracting that number repeatedly.
Letus find 8+2.

Subtract 2 again and again from 8.
8
- 2 1 S .
: After how many moves did we reach 07
- o ) Infour moves. So, wewrite §+2=4,
4
- 3 P
2
- 2 4
0
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| Using this, find 24 +8; 16+4. '
Letos now try 2+ 0.

2
= 0 1
2
- W 2 In every movewe get 2 again !
2 Will this ever stop? No,
N TR 3 Wesay 2+ 0is not defined.
2
— B g
2
Letustry 70
7
B | Again, we never get 0 at any stage of
T subtraction,
Wesay 7+ 0 is not defined.
= 0 2 Check it for5+ 0,16+ 0.
£
= M. 3
B

Division of a whoele number by 0 is not defined.

L /)
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Commutativity of addition and multiplication
What do the following number line diagrams say?

L]
!
I
0 1 2 3 4 5 0 1 2 3 4 5

Similarly, 5+3 issameas3+35,
Tryitfor4+ 6 and 6 +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

changed.

You can add two whole numbers in any order.

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

Discuss with vour friends

You have a small party at home. You want to arrange 6 rows of
chairs with 8 chairs in

each row for the \oOoOooOoobho [oooooo)
visitors. The number of |00 O (OO
chairs you will need is 6 x & EEEE%&ED %EEEEE

You find that the room is nol | SEECICIL E S | | |
wide enough to accommodate |\ OOCOCICIOOO (OO OCCIc

rows of 8 chairs. You decide (o =
have 8 rows of chairs with 6 L
chairs in each row, How manvy
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chairs do vou require now? Will yvou require more number of chairs? Is there a
commutative property of multiplication?

Multiply numbers 4 and 5 in different orders.
Youwill observethat4 = 5=5x4,
Is ittrue for the numbers 3 and 6; 5and 7 also?

You ean multiply two whole numbers in any order.

We say multiplication is commutative for whole numbers.

Thus, addition and multiplication are commutative for
whale numbers.

Virify :

{i} Subtraction is not commutative for whole numbers,
Use at least three different pairs of numbers to verifv it.

(i1) Is(6+3)sameas(3 +6)?

Tustify it by taking few more combinations of whole numbers.

Associativity of Addition and Multiplication

Observe the following diagrams : e o0
L] -] L N

(a) (2+3)+4=5+4=9

e o0 00
(b) 2+(3+4)=2+7=9 e @ L

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

Arenol the results same?

Wealsohave, (5+7)+3=12+3=15and5+(7+3)=5+10=15.
S0, (3+TN+3=5+(7+3)

This is associativity of addition for whole numbers.

Check it for thenumbers 2, 8 and 6.
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Examplel: Addthenumbers234, 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 a number from 1 to 10, Your friend now adds to this number any
nuntber from | to 10. Then 1t 15 vour 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 orplan?

®
@&o= o

36 +8=44

(a) (b)
Observe the multiplication fact illustrated by the following diagrams (2.1)
Count the number of dots in Fig 2.1 {a) and Fig 2.1 (b). What do you get? The

number of dots is the same. In Fig 2.1 (a), we have 2 * 3 dots in each box. So,
the total number ofdots is (2 » 3) = 4=24,

s i |5 §ll|s5] [as iiad| |&as
L N L N L ] L I & B @& a & 8
am @ L B |

(4) Fig. 2.1 (b)
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InFig2.1(b), eachbox has 3 x4 dots, so inall there are 2 % (3 x4) =24 dots.
Thus, (2 x 3) x4 =2 = (3 x 4), Similarly, you can see that (3 x 5) x4 =3 x
(5=4)
Try this for (5 % 6) x 2and 5 % (6 % 2),(3 ¥ 6) x 4and 3 % (6 % 4).
This is associative property for multiplication of whole numbers.
Think on and find :
Which is easierand why?
(a)(6=5)x3orox(5x3)
(b)Y (9 =4y =x250r9 % (4 % 25)
Example2: Fmd14+17+6mtwoways.
Solution:  (14+17)+6=31+6=37,
14+ 17+6=(14+6)+17=20+17=37
Here, you have used a combination of associative and
commutative properties for addition.
Do vou think using the commulative and the associative
property has made the caleulation easier?

Try These
T+18+13:16+12+4

The associative property of multiplication is very useful in the following
types of sums.
Example3: Find12x35.
Solution : 12%35=(6*2)x35=6x%(2x35)=6xT0=420.
In the above example, we have used associativity to gel the

advantage of multiplying the smallest even number by a
multiple of 5.

Example4: FindBx=1769%125
Solution : Bx1769x 125=8x125x 1769

{What property do youuse here?)
=(8 = 125)=1769=1000 x 1769=17.69,000.
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Try These
25% 8358 x4; 625%3739%8

Think. discuss and write

Is(16+4)+2=16+(4=2)?

Is there an associative property for division? No.,

Discuss with vour friends. Think of (28 + 14)+2 and 28 + (14 +2).

Do This - ==
Distributivity of multiplication over addition
Take a graph paper ofsize 6 ¢cm by 8 em having squares ofsize 1 em x 1 em.

How many squares do yvou have in all?

Is the number 6 < 87
Now cut the sheet mto two pieces of sizes 6 cm by 5 em and 6 cra by 3 em, as
shown in the figure.

Number of squares : Is it 6 x 57 Number of squares: [sit6 = 37
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Inall, how many squares are there in both the pieces?
Isit(6%5)+(6%3)?Does itmeanthat6 < §=(6%5)=(6 % 3)?
But,6=8=6=(5+3)

Does this show that 6 % (3+3)=(6 x 3)+(6 x 3)7

Similarly, you will find that 2 x (3+5)=(2 % 3)+(2 % 5)

This is known as diswibutivity of multiplication over addition.

Find using distributivity : 4 »* (5+8) ;6 (7+9), 7= (11 +9).

n Think, discuss and write

(Observe the following multiplication and discuss whether we use

idea (of distributivity of multiplication over addition) while

IhLS
ﬁ multiplying numbers.

x

425
136
2550 <— 425x6 (multiplicationby 6 ones)
12750 <«— 425x30 (multiplication by 3 tens)
42500 <— 425 »100 (muliplication by 1 hundred)
57800 <— 425x(6+30+100)

Example5:

Solution :
Method 1 :

The school canteen charges Rs 20 for lunch and Rs 4 for milk
for each day. How much money do you spend in 5 days on
these things?

This can be found by two methods.
Find the amount for lunch for 5 days.
Find the amount for milk for 5 days.

Then add

Costollunch =5x20=Rs 100

Cost ofmuilk =5%4=Fs20

Total cost =Rs (5%20) +(5x4)=Rs (100+20)

=Rs120
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Method2:  Find the total amount for one day.
Then multiply itby 5 i.e.
Costof (lunch + milk) for one day=Rs (20 +4)
CostlorSdays=Rs35=(20+4)=Rs(5%24)
=Rs 120.
The example shows that
5% (20+4)=(5x20)+(5x4)
This is the principle of distributivity of multiplication over
addition.
Example6: Find12 %35 using distributivity.
Solution ; 12%x35=12=(30+35)
=12x30+12x5
=360+60=420
Example7: Simplify: 126 %55+ 126 x 45
Solufion : 126 %55+ 126%45=126 % (55+43)
=126 100=12600.

Try These
Find 15 = 68; 17 %23: 69 x 78422 = 69 using distributive property.

Identity (for addition and multiplication)

How iz the collection of whole

numbers different from the 7 i 0 = 7
collection of natural numbers? It is 5 e 0 _ 5
just the presence of ‘zero' i the

collection of whole numbers. This 0 e 15 e 15
number *zero' has a special role in

addition. The following table will = g N 26 = 26
help vou guess the role. ' -

When you add zero to any whole ] e reane = PEFP

number what is the result?

@ The J & K Board of School Education



Merry Math-VI

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

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

Forexample, observe the pattern :

Sw6=30

§x5=25 Observe how the products decrease.

§x4=120 Do you see a pattern?

S5x3=15 Can you guess the last step?

Ax2=.. Is this patiern true for other whole numbers also?
Sxl=.. Try doing thig with two different whole numbers.
Fx(=7

You came across an additive identity
for whole numbers. A npumber
remains unchanged when added (o 5
zero. Similar is the case for a '
multiplicative identity for whole 1 s 12
numbers, Observe ;

You are right. 1 is the identity for 1 x 100 = 100
multiplication of whole numbers or

multiplicative identity for whole = 1 x e = i
numbers,

I

EXERCISE 2.2

1. Findthe sum by suitable rearrangement:
(a) 837+ 208 +363 (b) 1962 +453 + 1538 + 647
2. Find the product by suitable rearrangement:
(a)2% 1768 x50 (b)4% 166 %25
(c)8x291 %125 (d)625%279x16
(e)285x5x60 (f)125%40x8x25
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3. Findthe value ofthe following:
(a)297 % 17+297 x3 (b} 54279 %92+ 8 % 54279
(c) 81265 % 16981265 <68 (d)3845x 3% 782+769 %25 %218

4. Findthe product using suitable properties.

(4)738% 103 (b)B54x102 (c)258 %1008 (d)1005x 168

5. A taxidriver filled his car petrol tank with 40 litres of petrol on
Monday, The next day, he filled the tank with 50 litres of petrol. If the
peirol costs Rs 44 per litre, how much did he spend in all on petrol?

6. A vendor supplies 32 litres of milk to a hotel in the morning and 68
litres of milk in the evening. ITthe milk costs Rs 15 per litre, how much
moneyis due to the vendor per day?

7. Matchthe following:

(i) 425x136=425=(6+30+100) (a) Commutativity under
multiplication.

(ii) 2% 49 » 50=2%50% 49 (b) Commutativity under
‘addition.

(1ii) BO+ 2005 +20 =80 +20-+2005 (¢) Distributivity of
multiplication
overaddition

2.5 Patterns in Whole Numbers

We shall try to arrange numbers in elementary shapes made up of dots, The
shapes we take are (1) a line (2) a rectangle (3) a square and (4) a triangle.
Every number should be arranged in one of these shapes. No other shape is
allowed,

Every number can be arranged as a line;

[ The number 2 1s shown as ® @
Thenumber 31z shownasandsoon. @ @ @

@ Some numbers can be shown also as rectangles. o e @
Forexample,
The number 6 can be shown as arectangle. Note @ o 0

there are 2 rows and 3 colunns.
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We take the number of rows to be smaller than the number of columns, Also,
we should have more than 1 row in arectangle.
®  Somenumbers like 4 or 9 canalso be arranged as squares:

i L eooe
T Tee ! T "eee
oo

Note every square number is also rectangular number.
®  Somenumbers canalso be arranged as triangles, for example,

3 —_®* s — 9
o @ ® 0
oo o

Note that the triangle should be a right angled triangle and its two sides must
be equal. The number of dots in the rows starting from the bottom row should
belike 4. 3.2, 1. Thetoprow should always have 1 dot.

Now complete the table :
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' Try These
1. Whichnumbers can be shown only as a line?
2. Which can be shown as squares?
3. Which can be shown as rectangles?
4. Write down the first seven numbers that can be arranged as triangles,
e.g.3,6,..
5. Some numbers can be shown by two rectangles, for example,
o000 BN N OB N O
P— o000 o "eeeecee
o000
Ix4 Zx6

Give at least five other such examples.

Patterns Observation

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

(a)117+9=117+10-1=127-1=126

M) 117-9=117-10+1=107+1=108
(c)117+99=117+100-1=217-1=216
(d)117-99=117-100+1=17+1=18

Does this pattern help you o add or sublract numbers of the form 9, 99,
999,...7

Here is one more pattermn :

{a) 84 =9=84=(10-1) (b) 84 = 99=84 = (100—1)

(c) 84 % 999 =84 (1000 1)

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

Such shortcuts enable you to do sums verbally.

The following pattem suggests a way of multiplying a number by 5 or 25 or
125. (You can think of extending it further).

10 _ 960

(i) 96%5=96x 5 = —5- =480
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100 9600

SRR 2400

1000 96000
8§ 8

(i) 96 = 25=06x

(1ii) 96 125="96 =12000 = e

What does the pattern that follows suggest?

mﬁ4.~—<5=64x-1§ —32 % 10 =320 x |

3
(ii) 64 x 15=64 x E—SEXSD—BZHKB

(i) 64 x 25 =64 x 2 =32 x 50 =320 5

(iv) 64 x 35 = 64 = :;—ﬂ =32XxT0=320%T e
EXERCISE 2.3
1. Which of the following will not represent zero:
(a) 140 ®0x0  © 3 @ m;m

2. If the product of two whole numbers is zero, can we say that one or
both of them will be zero? Justify through examples,

3. If the product of two whole numbers 1s 1, can we say that one or both
of them will be 1? Justify through examples.

4. Find using distributive property :
(a) 728 x 101 (b) 5437 x 1001 (c) 824 x25  (d) 4275 x 125
(e) 504 = 35

5. Study the pattern :

1 x8+1=9 1234 < 8 + 4 =9876
12x8+2=08 12345 = § + 5 =98765
123 8 +3 =987

Write the next two steps. Can you say how the pattern works?
(Hint: 12345= 11111 + 1111 + 111 + 11 + 1).
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%.« What have we discussed?
b .

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

2. If you add 1 to a natural mumber, we get its successor. I you
subtract | from anatural number, you get its predecessor.

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

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

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

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

7. We lake a line, mark a point on il and label it 0. We then mark out
points to the right of 0. at equal intervals. Label themas 1, 2, 3.....
Thus, we have a number line with the whole numbers represented
on it. We can easily perform the number operations of addition.
subtraclion and multiplication on the number line.

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

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

10. Divisionby zerois not defined.

11. Zero 15 the identity for addition of whole numbers. The whole
number 1 is the identity for multiplication ol whole numbers.
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12

13.

14.
15.

16.

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

Addition and mulliplication, both, are associative for whole
mimbers.

Multiplication is distributive over addition for whole numbers.
Commutativity, associalivity and distributivity properties of
whole numbers are useful in simplifying calculations and we use
them without being aware of them.

Patterns with numbers are not only interesting, but are usetul

especially for verbal calculations and help us to understand
properties of numbers better.

Bl " e
EAF7LC
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@ Playing with Number

3.1 Introduction

Ramesh has 6 marbles with him. He wants to arrange them in rows in such a
way thal each row has the same number of marbles. He arranges them in the
following ways and matches the total number of marbles.

(i) 1marbleineachrow

Numberofrows =0

Total number of marbles=1x6=6

(1) 2marbles ineachrow

o0 Numberofrows=3
o0 Total number of marbles=2 < 3=6
o0

(ii1) 3 marbles in each row

® o0
e e o Totalnumber of marbles =3 % 2=6

MNumberofrows=2

(iv) He could not think of any arrangement in which each row had 4 marbles
or 5 marbles. So, the only possible arrangement left was with all the 6
marbles inarow,

Numberofrows=1
(X X N N N | Total number of marbles =6 %1 =6
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From these calculations Ramesh observes that 6 can be written as a product
of two numbers in different ways as

6=1x%6; 6=2x%3; 6=3%2; 6=6=1

From 6 =2 = 3 it can be said that 2 and 3 exactly divide 6. So. 2 and 3 are
exact divisors of 6. From the other product 6 = 1 * 6. the exact divisors of 6
are found to be 1 and 6.

Thus. 1, 2, 3 and 6 are exact divisors of 6, They are called the factors of 6.
Try arranging 18 marbles inrows and find the factors of 13.
3.2 Factors and Multiples

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

1 4 4 2) 4 (2 3 4 (1
- -4 =3
0 ] 1
Quotientis 4 Quolientis 2 Quotientis 1
Remainderis 0 Remainderis 0 Remainderis 1
4=1x%4 4=2x%2 4=4x]
4 4 (1
-4
Q0
Quotientis | She finds that the number 4 can be written as:
Remainderis () d=1x%d4;:4=2x%2:4=4x 1 and knows that the
d=dx] numbers |, 2 and 4 are exaect divisors of4.

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

Game-1 : This is a game to be played by two persots sav A and B. It is about
spotting factors.
Itrequires 42 pieces of cards numbered 1 to 42.
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Arrange the cards on the table like this.

1 2 3 -4 3 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 3l 32 33 34 35

36 37 38 39 40 41 42

Steps

(a) Decide whoplays first, AorB.

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

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

(d) Player B then picks up a card from the table and keeps it with him.
From the cards that are left, A picks up all those cards whosg numbers
are factors of the number on B’s card. A puis them on the previous card
that he coliected.

(e)  The game continues like this until all the cards are usedup.

(f)  Awill add up the numbers on the cards that he has collected. B too will
do the same with his cards. The player with greater sum will be the
WINner.

The game can be made more interesting by increasing multiple

the number of cards. i

Play this game with your friend. Can you find some way i 5 I =20

to win the game'}.' factor factor

When we write anumber 20 as 20 =4 = 5 we say 4 and 5

are factors of 20. We also say that 20 is a multiple of 4 and 5.
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The representation 24 = 2 x 12 shows that 2 and 12 are factors of 24, whereas
24 isamultiple of 2and 12.

We can say that a number is a multiple of each of its factors

Try These
Find the possible factors of 45, 30,36

Letusnow see some interesting facts about factors and multiples.
(a) Collect a number of wooden/paper strips of length 3 units each.
(b) Join them end to end as shown in the following figure.

The length of the stripat the topis 3 =1 * 3 units,

o 3

313|606
33 9
31313]3]12
03 | 3 53 2] 15

The length of the sirip below itis 3+ 3 =6 units. Also, 6 =2 3. The length of
the next strip is 3 + 3 +3 = 9 units, and 9 =3 = 3. Continuing this way we can
expreas the other lengths as,

12=4%3, 15=5%13

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

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

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

The multiples of the number4 are 4, 8, 12, 16,20, 24, ...

The list is unending. Each of these numbers is greater than orequal to 4.

Letus see what we conclude about factors and multiples:
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Is there any number which occurs as a factor of every number 7 Yes. It is
1.Forexample 6=1x6,18=1 = 18 and 50 on. Check it for a few more
numbers.

So, wesav 1is a factor of every number.

Can 7be afactorof itgell 7 Yes. You can write 7 ag 7=7 % 1. What about
107 and 157

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

What are the factors of 167 They are 1, 2, 4. §, 16. Out of these factors do
you find any factor which doesnot divide 162 Try it for 20; 36.

You will find that every factor of a number is an exact divisor of that
number.

What are the factors of 34? They are 1. 2, 17 and 34 itself. Out of these
which is the greatest factor? ILis 34 itself.

The other factors 1, 2 and 17 are less than 34, Try to check this for 64, 81
and 56,

‘We say that every factor is less than or equal to the given number.

The number 76 has 5 factors. How many factors does 136 or 96 have?
You will find that you are able to count the number of factors of each of
these.

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

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

What are the multiples of 77 Obviously, 7, 14, 21, 28.... You will find
that each of these multiples i3 greater than or equal to 7. Will it happen
with eachnumber? Checlcthis for the multiples of 6, 9 and 10,

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

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

‘We {ind that the number of multiples of a given number is infinite.

8. Can 7 be a multiple of itsell’ ? Yes, because 7 = 7x 1. Will il be true for
othernumbers also? Try itwith 3, 12 and 16.

You will find that every number is a multiple of itself.

The factors of 6are 1, 2, 3 and 6. Also. [ +2434+6= 12 =2 = 6. We find that
the sum of the factors of 6 is twice the number 6. All the factors of 28 are 1, 2,
4,7, 14 and 28. Adding these we have,

1+2+4+7+14+28=56=2=28.
The sum of the factors of 28 is equal to twice the number 28.

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

1z 10 a perfect number?
Example 1: Writeallthe factors of 68.
Solution:  Wenoiethat
68=1=G68 68=2x34
68=4=17 63=17x4
Stop here, because 4 and 17 have occurred earlier.
Thus, all the factors of 68 are 1,2.4. 17, 34 and 68.
Example2: Find the factors of 36.

Solution : 6=1x36 3=2x18
36=T%12 36=4x09
36=6%6

Stop here, because both the factors (6) are same,
Thus, the factorsare 1,2,3,4,6,9, 12, 18 and 36.
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Example3: Write first five multiples of 6.

Solution : The required multiples are: 6x1=6,6%x2 =12, 6x3= 18§,
6x4 =24,
6x5=301i.e.6,12,1R, 24 and 30.

EXERCISE 3.1

ke Write all the factors of'the following numbers ;

(a) 24 (b) 15 (c)21

(d)27 (e)12 () 20

(g) 18 (h)23 (i) 36
2. Write first five multiples of :

(a)5 (b)8 {e)9
3. Maich the itlems 1n eolumn 1 with the items in column 2.

Column 1 Column 2

(i) 33 (a) Multiple of 8

(i1) 13 (b) Multiple of 7

(iii) 16 (¢) Multiple of 70

(iv) 20 (d) Factor of 30

(v) 25 (e) Factor of 50

(f) Factor of 20
4. Find all the multiples of 9 upto 100.

[1)
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3.3 Prime and Composite Numbers

We are now [amiliar with the factors of a number. Observe the number of

factors of a few numbers arranged in this table.

Numbers Factors
1 1
2 1,2
3 1,3
4 1,2, 4
5 L5
6 1,2,3.6
7 1,7
8 1,2,4.8
9 1,3,9
10 1,2.5.10
11 1,11
12 1,2,3,4,6,12

We find that

Numberof Factors
1

b B W R R R G W o

=

(a) Thenumber | has only one factor (i.e. itself).

{b) There are numbers, having exactly two factors 1 and the number itself.
Suchnumberare 2, 3, 5,7, 11 etc. These numbers are prime numbers.

The numbers other than I whose only factors ave I and the number itself

are called Prime numbers,

Try to find some more prime numbers other than these.

{¢) There are numbers having more than
two factors like 4, 6, 8, 9, 10 and so on.
These numbers are composite numbers.

1 is neither a prime nor
a composite number.
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Numbers having more than two factors are called Compasite numbers.
Is 15 a composite number? Why? What about 187 257

Without actually checking the factors of a number, we can find prime
numbers from 1 to 100 with an easier method. This method was given by a
Greek Matliematician Eratosthenes, in the third century B.C. Let us see the
method. List all numbers from | to 100, as shown below.

11

Step1 :
Step ¢

Step3 :
Step4 ;

Step5

2 3 4 5 & 7 b S T
1z 13 14 15 1a 17 1% 19 20
22 23 4 25 Ze 3T IR 29 30

32 23 34 35 3b 37 3% 3 ah

a1 43 d¢ 45 dn 47 88 49 s
87 83 0S4 SA  Sa &1 A% 50 i)
2 63 64 63 6 67 €8 6 7
72 7 G+ 95 tA TY % T 4
82 83 s« B5  Bs 8T ¥R 89 80
U7 3 B4 %5 A 97 6% %9 120

Cross cut 1 becaunse itis not a prime number.

Encircle 2, cross out all the multiples of 2, other than 2 itself. i.e. 4,
£, 8 and s0 on.

You will find that the next uncrossed number 1s 3. Encircle 2 and
cross outall the multiples of 3, other than 3 itself.

The next uncrossed number is 5. Encirele 5 and cross out all the
muliiples of 5 other than 5 itself.

Continue this process till all the numbers in the list are either
encircled or crossed out.

All the encircled numbers are prime numbers. All the crossed out mumbers,
other than | are composite numbers. This method is called the Sieve of
Eratosthenes.
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Exampled : Writeall the primenumbers less than 15.

Solution  : By observing the Sieve Method, we can easily write the
required prime numbersas 2,3,5.7, 11 and 13.

Even and Odd numbers

Do you observe any pattern in the numbers 2, 4,6, 8, 10,12, 14, ...7 You will
{ind that each of them is a multiple of 2.

These are called even numibers. The rest of the numbers 1.3, 5.7.9.11.... are
called odd mumbers.

You can verify that a two digit number or a three digit number is even or not.
How will you know whether a number like 756482 is even? By dividing it by
2. Will it notbe tedious?

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

(a) Which is the smallest even number? Tt 1s 2. Which is the smallest prime
number? Itisagain 2.

Thus, 2 is the smallest prime number which is even.

(b) The other prime numbers are 3, 5, 7, 11, 13, ... . Do you find any even
number in this ligt? Of course not, they are all odd.

Thus, we can say that every prime number except 2 is odd.

EXERCISE 3.2

1. Whatis the sum of any two (a) Odd numbers? (b) Even numbers?
2, Slate whether the following statements are True or False:
(a) Thesum of three odd numbers is even.
(b) Thesum of two odd numbers and one even number is even.
(e) The product of three odd numbers is odd,
(d) Ifanevennumberisdivided by 2, the quotient is always odd.

(e) Allprime numbers are odd.
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10.

(f) Prime numbers donothave any factors,

(g) Sum oftwo prime numbers is always even.

(h)} 21sthe onlyeven prime number,

(1) All even numbers are composite numbers,

{j) The product of two even numbers is always even.

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

Wrile down separately the prime and composite numbers less than 20.

Whatis the greatest prime number between | and 10?

. Express the following as the sum of two odd primes.

(@44 ()36 ()24  (d)18

Give three pairs ol prime numbers whose difference is 2.

[Remark : Two prime numbers whose difference is 2 are called twin
primes).

Which ofthe following numbers are prinmie?

(@) 23 (®S51 () 37 (d) 26

. Write seven consecutive composite numbers less than 100 so that there

is no prime number between them.
Express each of the following numbers as the sum of three odd primes:
(8 21 (b)) 3l () 53 (d) 6l

1 1. Write five pairs of prime pumbers less than 20 whose sum is divisible by

12.

8,
(Hint; 3+7=10)
Fillin the blanks :
{a) Anumberwhichhasonly lwo [actorsis calleda
(b) Anumberwhich has more than two factors is called a
{c) lisneither nor :
{d) Thesmallest prime number i3
te] The smallest composite number is
(f) Thesmallest even numberis

[T |
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3.4 Tests for Divisibility of Numbers

Isthe number 38 divisible by 27 by 47 by 57

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

Let us see whether we can find a pattern that can tell us whether a number is
divisible by 2,3.4,5,6,8,9, 10 or 11. Do youthink such patterns can be easily
seen?

Divisibility by 10 : Charo was looking at the multiples e

of 10. The multiples are 10, 20, 30, 40, 50, 60, ... . She '| Y n .G ‘
found something common in these numbers. Can you & (TS

| | -
tell what? Each of these numbers has 0 in the one’s 8 “T‘"’P
place. T A

She thought of some more number: with O at one’s

place like 100, 1000, 3200, 7010. She also found that all such numbers are
divisible by 10.

She finds that if a number has 0 in the ones place then it is divisible by 10.
Can vou find out the divisibility rule for 1007

Divisibility by 5 : Mani found some inferesting pattern in the numbers 5, 10,
15, 20, 25, 30, 35, ... Can you tell the pattern? Look at the one's place. All
these numbers have either 0 or 5 in their one’s place. We know that these
numbers are divisible by 5.

Mani took up some more numbers that are divisible by 5, like 105, 215, 6205,
3500. Again these numbers have either 0 or 5 in their one’s places.

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

Is 1730125 divisible 57

Divisibility by 2 : Charu observes a few multiples of 2 to be 10, 12, 14, 16...
and also numbers like 2410, 4356, 1358, 2972, 5974, She finds some pattern
in the one’s place of these numbers. Can you tell that? These numbers have
only the digits 0, 2.4, 6, 8 in the one’s place.

She divides these numbers by 2 and gets remainder ().
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She also finds that the numbers 2467, 4829 are not divisible by 2. These
numbers do nothave (.2, 4, 6 or 8 intheir one’s place.

Looking at these observations she concludes that a number is divisible by 2
ifit has any of the digits 0. 2,4, 6 or 8 inits one’s place.

Divisibility by 3 : Are the numbers 21, 27, 36, 54, 219 divisible by 37 Yes.
they are.

Arethe numbers 25, 37, 260 divisible by 37 No.

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

Add the digits in 25, 37, 260. We get 2+5=7. 3+7=10, 2+6+0 = 8. These are
not divisible by 3.

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

Is 7221 divisible by 3?

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

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

Can you quickly think of a number which is divisible by 2 but
not by 37 ||
Now for anumber divisible by 3 but not by 2. one example 1s 27. | ) l
1527 divisible by 67 No. Try to find numbers like 27. — LA

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

Divisibility by 4 : Can you quickly give five three-digit numbers divisible by

47 One such number is 212. Think of such four-digit maumbers. One example
18 1936.
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Observe the number formed by the ones and tens places 0f212. Ttis 12; which
is divisible by 4, For 1936 it is 36, again divisible by 4. Trv the exercise with
other such numbers, for example with4612;3516; 9532.

1s the number 286 divisible by 47 No. Is 86 divisible by 47 No.
So, we see that a number with 3 or more digits is divisible by 4 if the

number formed by its last two digits (i.e. one’s and tens) is divisible by 4.
Check this rule by taking ten more examples.

Divisibility for 1 or 2 digit numbers by 4 has to be checked by actual division.

Divisibility by 8 : Are the numbers 1000, 2104, 1416 divisible by 87 You can
check that they are divisible by 8. Let us try to see the pattern. Look at the
digits at one’s, tens and hundreds place of these pumbers. These are 000, 104
and 416 respectively. These too are divisible by 8. Find some more numbers
in which the number formed by the digits at one’s, tens and hundreds digit
(i.e. last 3 digits) is divisible by 8. For example, 9216, 8216, 7216, 10216,
9995216 etc. Youwill find that the numbers themselves are divisible by 8.

We find that a number with 4 or more digits is divisible by 8, if the number
formed by the last three digits is divisible by 8. 1s 73512 divisible by 87
The divisibility for numbers with 1, 2 or 3 digits by 8 has to 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, 247=9, 3+6=9, 4+5=9

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

All these suums are also divisible by 9.

Is the number 758 divisible by 97

No. The sum ofits digits 7+ 5 + 8 = 20 is also not divisible by 9.

These observations lead us to say that if the sum of the digits of a number is
divisible by 9, then the number itselfis divisible by 9.

Divisibility by 11 : The numbers 308, 1331 and 6 1809 are all divisible by 11.

e
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We form atable and see if the digits in these numbers lead us to some pattern.

Number Sum of the digits | Sum of the digits Difference
(atodd places) (ateven places)
from the right from the right
308 B+3=11 0 11-0=11
1331 1+3=4 3+1=4 4-4=0
61809 9+8+6=23 0+1=1 23-1=22

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

For the number 5081, the difference of the digits is (5+8) — (1+0)= 12 which
is not divisible by 11, The number 5081 is also not divisible by 11.

Thus, to check the divisibility of a number by 11, the rule is, find the
difference between the sum of the digits at odd places (from the right) and
the sum of the digits at even places (from the right) of the number. If the
difference is either 0 or divisible by 11. then the number is divisible by 11.

EXERCISE 3.3
1. Using divisibility tests, determine which of the following numbers
are divisible by 2; by 3, by 4, by 5; by 6; by 8; by 9; by 10 ; by 11 (say,
Vs 0rnae):
Number Divisible by
2 3 4 5 b 8 9 10 | 11
128 Yes | No | Yes | No | No | Yes | No No | No
o S [Pl (R (sl (ol W=l [F=So (| T e
86 s llasall sl sl sanllbes ol | Wil W
27 | ... brmeslll| ol L o d T sl 110 —
(17,1 " R INUPURY U [ IR [ rnrra| Wl eperell semzzz
BIZLIN | ... | oo | veree | weeie | eeree | meeee | e | ereee | e
g o 1 | || [l Sl || (Sl || M S

=
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by3:
(a)

(a) 92

.20t I SIne (et |t | (I credl It (eninioscl || esenrail] 1 it
B0 s | sl aal andl sl mss | sem | siklsss
406839 | ... | i | ceer | e e | e | e | e | e
2. Using divisibility tests, detsrmine which of the following numbers
are divisibleby 4: bv 8:
(a) 572 (b) 726352 (¢)5500 (d) 6000 (e) 12159
(D 14560  (2)21084  (h)31795072 {(1)1700  (j) 2150
3. Using divisibility tests, determine which of the following numbers
are divisible by 6:
(2)297144  (b) 1258 (0)4335 (d)61233
(£)901352  (f)438750  (g)1790184 (h)12583
()639210  (j) 17852
4. Using divisibility tests, determine which of the following numbers|
aredivisibleby 11:
(a) 5445 (b) 10824  (¢) 7138965 (d) 70169308

(e) 10000001 () 901153

5. Wrile the smallest digit and the greatest digit in the blank space o
each of the following numbers so that the number formed 15 divisible

6.  Write a-digit in the blank space of each of the following numbers so
that the number formed is divisible by 11 ;
389 (b) 8 9484

6724 (b) 4765 2

3.5 Common Factors and Common Multiples

Observe the factors of some numbers taken in pairs.
(a) What are the factors of 4 and 187
The factorsof4 are 1, 2 and 4.
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The factorsof 18are 1,2.3,6,9and 18.
The numbers 1 and 2 are the factors of both 4 and 18,
They are the common factors of 4 and 18,

Tr;_r These
Find the common factors of (2)8.20 (b)9.15

(b)

(c)

What are the common factors of 4 and 157
These two numbers have only 1 as the common factor.
What about 7 and 167

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

Are7and 15,12 and 49, 18 and 23 co-prime numbers?
Can we find the common factors of 4. 12 and 167
Factorsof4 are 1.2 and 4.

Factorsof 12are 1,2,3. 4, 6and 12.

Factorsof l6are 1,2, 4, 8and 16.

Clearly, 1.2 and 4 are the common factors of 4. 12, and 16..
Find the commeon factors of (a)8,12.20  (b)9.15.21

Letusnow look at the multiples of more than one number taken at a time.

(a)

(b)

What are the multiples of 4 and 67

The multiples of 4 are 4, 8, 12, 16,20, 24, ... (write a few more)
The multiples of 6 are 6. 12, 18, 24, 30, 36. ... (write a few more)
Out ofthese, are there any numbers which occur in both the lists?
We observe that 12, 24, 36, ... are multiples of both 4 and 6.

Can you write a few more?

They are called the common mulliples of 4 and 6.

Find the common multiples of 3, 5 and 6.

Multiplesof 3 are 3,6,9, 12. 15, 18,21, 24,27, 30,33, 36, ...
Multiples of S are 5, 10, 15,20, 25,30, 35, ...
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Multiplesof 6 are 6, 12, 18. 24, 30, ...

Commeon multiples of 3, 5 and 6 are 30, ...

Write a few more commmon multiples of 3. 5 and 6.
Example5: Findthe common factors of 75, 60 and 210.
Solation : Factorsof 75 are 1, 3.5.15. 25 and 75.

Factorsof60are 1,2,3,4,5.6. 10,12, 15, 30 and 60.

Factors of 210are 1,2,3,5,6.7, 10, 14, 15,21,30, 35,42, 70,
105 and 210.

Thus, commeon factors of 75. 60 and 210 are 1, 3. 3and 15,
Example6: Findthe common multiplesof 3, 4 and 9.

Solution : Multiples of 3 are 3.6.9.12. 15, 18,21, 24, 27.30. 33, 36. 39,
42,45,48, ....

Multples of4are 4, 8, 12, 16,20, 24, 28,32, 36, 40, 44, 48....
Multiples of Yare 9, 18, 27,36, 45, 54,63, 72, 81, ...
Clearly, common multiples of 3, 4 and 9 are 36, 72. 108,...

EXERCISE 34
1.  Find the common factors of ;
(a)20and 28 (b) 15 and 25
(c)35and 50 {d)56 and 120
2. Findthe common factors of :
(a)4,8and 12 (by 5. 15and 25
3. Find first three common mulfiples of :
(a)6and 8 (b)12and 18
4. Write all the numbers less than 100 which are common multiples of
3and4.
5. Which ofthe following numbers are co-prime?
(a) 18 and 35 (h)15and 37 (c)30and415
(d) 17 and 68 (e)216and215 () 8land16
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A number is divisible by both 5 and 12. By which other number
will that number be always divisible?

A number is divisible by 12. By what other numbers will that
number be divisible?

3.0 Some More Divisibility Rules

Let us observe a few more rules about the divisibility of nmumbers.

(1)

(1)

(iii)

(iv)

Canvyougive a factorof [87 I1is 9 Namea factorof 97 It 15 3. Is 3 a
factor of 187 Yes 1t 1s. Take any other factor of 18, say 6. Now, 21sa
factor of 6 and it also divides 18. Check this for the other factors of 1 8.

Consider 24. Itis divisible by 8 and the factors of 8 i.e. 1, 2, 4and B also
divide 24,

So.we may say thatifa number is divisible by another number then
itis divisible by cach of the factors of that number.

The number 80 is divisible by 4 and 5. It is also divisible by 4 < 5 =20,
and 4 and 5 are co-primes.

Similarly, 60 is divisible by 3 and 5 which are co-primes. 60 1s also
divisibleby3 = 5= 15,

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

The numbers 16 and 20 are both divisible by 4. The number 16 + 20 =
36 is also divisible by 4. Check this for other pairs of numbers.

"Ity this for other common divisors of 16 and 20.

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

The numbers 35 and 20 are both divisible by 5. Is their difference 35 -
20=15 also divisible by 5 ? Try this for other pairs ofnumbers also.

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

Take different pairs of numbers and check the four rules given above.
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3.7 Prime Factorisation
When a number is expressed as a product of its factors we say that the number
has been factorised. Thus, when we write 24 =3x8, we say that 24 has been
factorised. This is one of'the factorisations 0f24. The others are :
24=2x%12 24-4%6 24=3x8

=2X2XE =2%2x6 =3x2x2x2

=2%2%2x3 =2x2x2x3  =2x2x2x3
In all the above factorisations of 24, we ultimately arrive at only one
factorisation 2 x 2 > 2 % 3, In this factorisation the only factors 2 and 3 are

prime numbers. Such a factorisation of a number is called a prime
Jfactorisation.

Letus checlk this for the number36.

__—
[2x2x97] [3x3x4 | [2x2x5 | [2x3x6]
2x2%x3%3 | [3x3x2x2 | |2x2x3x3 | [2x3x2x3 |

The prime factorisation of 36 is 2 = 2 »x 3 = 3, That iz the only prime
factorisation of36.

Try These
Write the prime factorisations of 16, 28, 38.
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‘Do This -~ ..

Factor tree
Choosea Think of a [acter MNow thmk of a
number and write it pair say, 20=15%6 factor pairof' 13
= 90 15=3x%5
a0
15 “/ \ 6 15 \‘:/ \‘
']' 5

/\

Write factor pair of 6 / \
3

Try this for the numbers

(a)8 (b) 12

Example7: Find the prime factorisation of 980,

Salution : We proceed as follows:

We divide the number 980 by 2, 3, 5, 7 etc. in this order
repeatedly so long as the quotient is divisible by that number.
Thus, the prime factorisation 0f 980182 % 2% 5= T =7,

2 980
2 490
5 245
g 45
7 7
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EXERCISE 3.5

1. Which of the following statements are true?
(d) Ifanumberisdivisibleby 3, it mustbe divigibleby 9.
(b) TIfanumberis divisible by 9, it must be divisible by 3.
{c) Anumberisdivisible by 18, if it is divizible by both 3 and 6.
(d) Ifanumberisdivisible by 9and 10 both, then it must be divisible
by 90.
(e) If two numbers are co-primes, at least one of them must be
prime.
(1) Al numbers which are divisible by 4 must also be divisible by 8.
(g) All numbers which are divisible by & must also be diviaible by 4.
(h) The sum of two consecutive odd numbers is divisible by 4.
(i) If a number exaclly divides two numbers separately, it must
exactly divide their sum.
() If a number exactly divides the sum of two numbers, it must
exactly divide the two numbers separately.
2. Here are two different factor trees for 60. Write the missing numbers.

(a) 60
/ \Hi}

8.

"

30
AT
g )
3. Which factors are not included in the prime factorisation of a
composite number?
4. Write the greatest 4-digit number and express it in terms of its prime
factors.

(b)

T—‘
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5. Write the smallest 5-digit number and express it in the form of its
prime factors.

6. Find all the prime factors of 1729 and arrange them in ascending
order. Now state the relation, it any; between two consecutive prime
factors.

7. The product of three congecutive numbers is alwayy divisible by 6.
Verify this statement with the help of some examples,

8. Inwhich of the following expressions, prime factorisation has been

done?
(a)24=2%3 x4 (b)56=Tx2x2%x2x1]
(€)70=2%x5=7 (d)34=2%3%9

9. Write the prime factorisation of 15470.

10. Determine if25110 is divisible by 45.

[Hint : 5and 9 are co-prime numbers. Test the divasibility of the number

by 5 anid 9]

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

12.T am the smallest number, having four different prime factors. Can
yvou find me?

3.8 Highest Common Factor

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

What are the common factors ol'12 and 167 Theyare 1, 2 and 4.

What is the highest of these cornmon factors? Ttis 4.
‘What are the common factors of 20, 28 and 36? Theyare 1, 2 and 4 and
again4is highest of these commaon factors.

I'he Highest Common Factor (HCF) of two or more given numbers is
the highest (or greatest) of their common [actors.
Itisalsoknown as Greatest Common Divisor (GCD).
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Try These
Find the HCF of (1) 24and36 (ii) 15,25 and 30
(iii) 8and 12 (iv) 12, 16and 28
EXERCISE 3.6

1.  Findthe HCF ofthe following numbers :
(a) 18,48 (b) 30,42 (c) 18,60 (d)27,63
(e)36, 84 (034,102 (g)70,105,175 (h)91,112,49
(1)18,54.81 (j)12.45.75
2. Whatis the HCF of two consecutive
(a) Numbers? (b)Evennumbers?  (c¢) Odd numbers?
3. HCF of co-prime numbers 4 and 15 was found as follows by

factorisation :
4=2x2and 15 =3 x 5 gince there is no common prime factor, 50
HCF of4and 15is0.

Is the answer correct? Ifnot, what is the correct HCF?

3.9 Lowest Common ?\lulliplr

What are the commmon multiples of 4 and 67 They are 12, 24, 36, ... . Which s
the lowest ofthese? Itis 12. We say that lowest common multiple of 4 and 6 is
12, It is the smallest number that both the numbers are factors of this number.

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

Whatwillbe the LCM ol 8 and 127 4 and 97 6 and 97
Example8: Findthe LCM ot 12 and 18,

Solution : We know that common multiples of 12 and 18 are 36, 72,
105 ete,

The lowest ofthese is 36. Letus see another method to find
LCMW ol two numbers.,
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The prime factorisations of 12 and 18 are :

12=2%x2x3: 18=2x3x3

In these prime [actorisations, the maximum number of
times the prime factor 2 oceurs is two; this happens for 12.
Similarly, the maximum number of tUmes the [actor 3
occurs is two: this happsns for 18, The LCM of the two
numbers is the product of the prime factors counted the
maximum number of times they occur in any of the
numbers. Thus, in this case LCM=2 %2 %3 x 3=36.
Find the LCM of 24 and 90.

The prime factorisations of 24 and 90 are:
24=2x2xQx3; 90=2x3x3 x5

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

Thus, LOCM=(2 %2 x 2} x (3 %3) x 5 =360

Find the LCM ol 40, 48 and 45,

The prime lactorisations of 40, 48 and 45 are:
4)=2xIxDx§

48=2%2x2x2x3

45=3x3x5

The prime factor 2 appears maximum number of four
times in the prime factorisation of 40, the prime factor 3
occurs maximum number of three limes in the prime
factorization of 45, The prime factor 5 appears one time in
the prime [actorisations of40 and 45, we take itonly once.
Therefore, required LCM = (2 %2 % 2% 2)%(3 % 3) x5=T720
LCM can also be found in the following way :
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Example11: Findthe LCM of20, 25 and 30.

Solution : We write the numbers as follows inarow ;
2 20 25 30 (A)
2 10 25 15 (B)
3 5 25 15 (C)
5 5 25 5 (D)
3 1 5 1 (E)
1 1 1

SO0, LCM=2x2x3 x5 x5,

(A) Divide by the least prime number 2. The numbers like 25 are
not divisible by 2 so they are written as such in the next row.

(B) Againdivide by 2. Continue this till we have no multiples of 2.

(C) Divide by next prime number whichis 3.

(D) Divide by next prime number whichis 5.

(E) Againdivide by 5.

3.10Some Problems on HCF and LCM

We come across a number of situations in which we make use of the concepts
olHCF and LCM. We explain these situations through a few examples.

Example12:  Two tankers contain 850 litres and 680 litres of kerosene oil
respectively. Find the maximum capacity of a container
which can measure the kerosene oil of both the tankers
when used an exact number of times.

Solution : The required container has to measure both the tankersina
way that the count is an exact number of times. So its
capacily must be an exact divisor of the capacities ol both
the tankers.

Moreover, this capacity should be maximum. Thus, the
maximum capacity of such a container will be the HCF of
850 and 680. The HCTF of 850 and 63015 170.
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Therefore, maximum capacity of the required container is
170 litres, It will fill the first container in 5 and the second in
4 refills.

Example13: In a moming wall, three persons step off together. Their
steps measure 80 cm, 85 cm and 90 cm respectively. What is
the 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 and the minimum such distance possible. The
required minimum distance each should walk would be the
lowest 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 e,

Example 14: Find the least number which when divided by 12, 16, 24 and
36 leaves aremaimder 7 in each case.

Solution : We first find the LCM of 12, 16, 24 and 36 as follows :

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

1 1 1 1

Thus, LCM=2x2x2x2x3x3=144

144 iz the least number which when divided by the given
numbers will leave remainder 0 in each case. Bul we need
the least numberthat leaves remainder 7 ineach case.
Therefore, the required number is 7 more than 144. The
required least number=144+7=151.
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EXERCISE 3.7

l.  Renu purchases two bags of fertiliser of weights 75 kg and 69 kg.
Find the maximum value of weight which can measure the weight
of the fertiliser exact number of times.

2. Three boys step off together from the same spot. Their steps
measure 63 cm. 70 cm and 77 em respectively. What is the
minimum distanee each should cover so that all can cover the
distance in complete steps?

3. The length, breadth and height of a room are 825 ¢cm, 675 e¢m and
450 ¢m respectively. Find the longest tape which can measure the
three dimensions ofthe room exactly.

4.  Determing the smallest 3-digit number which is exactly divisible
by 6, 8and 12.

5. Determine the largest 3-digit number exactly divisible by §, 10 and 12,

6. The traffic lights at three different road crossings change after
every 48 seconds, 72 seconds and 108 seconds respectively. Ifthey
change simultaneously at 7 a.m., at what time will they change
simultaneously agamn?

7.  Three tankers contain 403 litres, 434 litres and 465 litres of diesel
respectively. Find the maximum capacity of a container that can
measure the diesel of the three containers exact number of times.

8. Find the least number which when divided by 6, 15 and 18 leave
remainder 5 ineach case.

9.  Find the smallest4-digit number which is divisible by 18, 24 and 32.

10. Find the LCM of the following numbers in which one number is
always a multiple of 3.

(2)9and4 (b)12and 5 (c)6and3
(d) 15 and 4
Observe a common property in the obtained LCMs. Is LCM the

product of two numbers in each case? Can we deduce that LCM of
any pair of number is always a multiple of 37

r
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11.  Find the LCM of the following numbers in which one number is the
factor of the other.

(a) 5,20 (b) 6,18 (c) 12,48 (d) 9,45
What do you observe in the results obtained?

%r What have we discussed?
~== 1. We have discussed multiples, divisors, faciors and have
seen how to identify factors and multiples.
2. Wehave discussed and discovered the following :
(a) Afactor ofa number is an exact divisor of that number.

(b) Everynumber is a factor of itself. | is a tactor ol every
nurnber.

(¢) Everyfactoris less than or equal to the given number.
(d) Everynumber isamultiple of each of its factors.

(e) Every multiple of a given number is greater than or
equal to that number.

(f) Everynumber isa multiple olitself.
3. Wehave learntthat—

{a) The number with only factors namely | and the
number itsell, is prime number. Numbers that have
more than two factors are called composite numbers.

{(b) The number 2 is the smallest prime number and 15
even. Every prime number other than 2 is odd.

{c) Two numbers with only 1 as a common factor are
called co-prime numbers.

(d) Ifa number is divisible by another number then it is
divisible by each of the factors of that number.

(e} A pumber divisible by two co-prime numbers is
divisible by their produet also.
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4. We have discussed how we can find just by looking at a number,
whetlier it is divisible by small numbers 2,3,4,5.8,9 and 11. We
have explored the relationship between digits of the numbers
and their divisibility by dilferent numbers.

(a) Divisibility by 2, 5 and 10 canbe seen by just the last digit.

{by Divisibility by 3 and 9 is checked by finding the sum of all
digits.

(¢) Divisibility by 4 and 8 is checked by the last 2 digits.

(d) Divisibility of 11 is checked by comparing the sum of digits
at odd and even places.

5. We have discovered that if two numbers are divisible by a
number then their difference is also divisible by that pumber.

6. We have learnt that—

(a) The Highest Common Factor (HCF) of two or more given
numbers is the highest oftheir common factors.

{(b) The Lowest Common Multiple (LCM) of two or more
given numbers s the lowest of their common multiples.
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@ Basic Geometrical Ideas

4.1 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 m 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 s0 on. All such objects have different shapes. The ruler which youuse, 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 mteresting facts that will help you know more
about the shapes around you,

4.2 Points

By a sharp tip of the pencil, mark a dot on the paper. Sharper the tip. thinner
will be the dot. This almost invisible tiny dot will give you an idea of'a point.

A point determines a location.
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The [ollowing are some models for a point :

it

I8 h I

The tip of a compass The sharpened The pointed end of
end of pencil a needle.
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 AB.C.
® L These points will be read as point A, point B and point C.

A ® Ofcourse, the dots have to be invisibly thin.

Try These

1. Witha sharp tip of the pencil, mark four points on a paper and name
them by the letters A.C,P.H. Try o name these points in different
ways. One such way could be this A e

2. A star in the sky also gives us an idea of a point. p, g I
dentify at least five such situations in your daily life.

A

4.3 ALine Segment

Fold a piece ol paper and unfold it. Do you
sce a fold? This gives the idea of a line \
segment. ILhas two end points Aand B.

The J & K Board af School E‘d’umt&m@



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 points of the line
segment.

The following are some models for a line segment :

- =
Anedge of
a box —

-f;; tube
light

Merry Math-VI

The edge of a post
card

Try to find more examples for line segments from your surroundings.

Mark any two points A and B on a
sheet of paper. Try to comect A to B
by all possible routes. (Fig4.1)

What is the shortest route from A to
B? This shortest join of point A to B
(mcluding A and B) shown here is a
line segment. It is denoted by 4B or
BA.The points A and B are called the

end points of the segment. Fig 4.1
Try These =
1. Name the line segments m the
figure 4.2. Is A, the end point of &
Fer I:} +
each line segmen Fig 42
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4.4ALine

Imagine that the line segment from A to B (L.e. AB) 15 extended beyond A in
one direction and beyond B in the

other direction without any end  * 3 B {
(see figure). You now gel a model

fora line.

Do you think you can draw a complete picture of a line? No. (Why7)

A line through two points A and B 1s written as 2B It extends indefinitely n
both directions. So it contains a countless number of points. (Think about

this). 5
Two points are enough to fix a line. We say “two /{;
points determine a line’. -
The adjacentdiagram(Fig4.3) isthatofa line

PO . Sometimes a line is denoted bya letter like L.

4.5 Intersecting Lines 3 Fig 4.3

Look at the diagram (Fig 4.4). Two lines /, and /, are shown. Both the lines
pass through point P. We say /, and /, i

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 (Fig4.5) :

Ef
I * BN o [
R ¥ 7 \'\‘_:‘“ ”f o 3
S
i “ . .-""\\
P e
; 2 | J‘.: L \"‘-.."_f
Two adjacement edges The English Crossimg-roads
of your notebook letter X
Fig 4.5
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Try to find ont some more models for a pair of intersecting lines.

Do This ~...

Take a sheel of paper. Make two [olds (and crease them) Lo represent a pair of
intersecting lines and discuss :

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

(b) Canmore than two lines intersect in one point?

4.6 Parallel Lines

Let us look at this table (Fig 4.6). The top ABCD is flal. Are you able to sce

some points and line segments? A B
Are there mtersecting lines? ]J——"‘fﬂ? e

Yes, 4B and BC intersect at the pomnt B.

Which line intersectat A? at C? at D? H G
Dothe lines 4D and CDintersect?  E 3

I iy Fig 4.6
Dothe lines AD and B¢ intersect? &

You find that on the table’s surface there are line segment which will not
meel, however far they are extended. 4D and BC [orm one such pair. Can you
identify one more such pair of lines (which do not meset) on the top of the
table?

Lines (like on the table top) that do not meet are said to be parallel; such lines
are called parallel lines,

ﬁ Think, discuss and write
rhe ;
® Where elss do you see parallel lines? Try to find ten examples,
J Iftwo lines AB and CD are parallel, we write 4B || CD.
Iftwo lines [, and /, are parallel, we write /, || /..

Can you identify parrallel lines m the following ligures?

| 10100 0 z
) 1 ) 7 TS T | o ‘%ﬁ
| L (I T | S| | | S ‘*ﬁﬁ%wfﬂﬁ
| WARRNARRN ANRRRANNN ARRARARRN AARRRNAN NI DRRANAN TN ARRRR AN Sy g

The opposite edges of ruler (scale) “ Rail lines
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The cross-bars of this window
4.7 Ray

The following are some models for a rav :

Beam of light from Ray of light
a light house from a torch

Sun rays

A ray is a portion of a line, 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
theray. Theyare

{a)A. the starting point P
(b) P, a point on the path of the ray.
We denote ithy AP

_ Think, discuss and write A Fig 4.7
m If PO isaray,

4 h (a) What is its starting point?
J (b) Where does the point Q lie on the ray?
(¢) Can we say that Q is the starting point ol thisray?
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Try These 5

1. Name the rays given in this picture (Fig 4.8).

2. Is T a starting point of sach of these rays? T =y C
Fig 4.8

Hereisaray OA( Fig 4.9). It starts at O and passes through the pomnt A. It also
passes through the point B,

Can youalsoname itas OB ? Why?
OA and OB are same here.
Can we write OA as 407 Why or why not?

Draw five rays and write appropriate names
for them.

What do the arrows on each of these rays show? O

EXERCISE 4.1

1. Usethe figure toname ;
(a) Fivepoints
(b) Aline
(¢) Fourrays

(d) Five linesegments
2. Name the line given in all possible (twelve) ways, choosing only two
ettm at a time from the four given 4—*—-—*—-—“[ e
3. Name:

(a) Linecontaining point E.
{(b) Line passing throughA.

{¢) LineonwhichO lies
(d) Two pairs of intersecting lines,

4. How many lines can pass through (a) one given point? (b) two given
points?
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5, Draw arough figure and label suitably ineach ofthe following cases:
(a) PointPlieson AE.
{(b) ﬁandi’?}htémectalhi
(¢) Line/contains EandF butnotD,
(d) OPand OQmeetatO.
6. Congider the following figure of line My, Say whether following
statements are true or false in context of the given figure,
(a) Q.M. O.N.Pare points on the line MN.
(b) M. O.Nare points ona line segment MN.
(¢) MandN areend points of line segment MV,
(d) OandNareendpoints of line segment OP . = ~
(e) Misoneofthe end points of line segment Q0. /'N
"0

(f) Mispointonray OF.
(g) RayOPisdifferent fromray OF, /
(h) Ray OF issame as ray OM. Q

{i] Ray OMis not opposite to ray OP.

(j) Oisnotaninitial point of OP.
(k) Nisthe initial pointof NPand NAL

4.8 Curves

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

-
|

i) i) i) fiv)

i (vl {vif)

Fig 4.10
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You can draw some of these drawings B
without lifting the pencil from the

paper and without the use of a ruler.

These are all curves (Fig4.10).

*Curve’ in everyday usage means “not

straight™, In Mathematics, a curve can (i) (i)
be straight like the one shown in
fig4.10 (iv). Fig 4.11

Observe that the curves (ii1) and (vii) in Fig 4.10 cross themselves. whereas
the curves (1), (i1), (v) and (vi) in Fig 4.10 do not. If a curve does not cross
itself. then itis called a simple curve.

Draw five more simple curves and five curves that are not simple.
Consider these now (Fig4.11).

What is the difference between these two? The firstie. Fig4.11 (i) is an open
eurve and the second ie. Fig 4.11(ii) is a closed eurve. Can you identify
some closed and open curves from the figures Fig 4,10 (1), (11), (v), (v1)? Draw
five curves each that are openand closed.

TPosition in a figure

A court line in a tennis court divides it
i o . «C
into three parts : inside the line, on the \—’L

line and outside the line. You cannot )
enter inside without crossing the line. A

A compound wall separates your house

from the road. You talk about *inside’ the _—
compound, ‘on’ the boundary of the
compound and *outside” the compound. Fig 4.12

Inaclosed curve, thus, there are three parts.
(i) interior (“inside’) ofthe curve

(ii) boundary (‘on’)ofthe curve and

{111} exterior(‘outside’) of the curve.

Inthe figure4.12, Ais in the interior, C is in the exterior and B is on the curve.
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The interior of a curve together with its boundary is called its “region™.

4.9 Polygons

Look at these figures 4,13 (1), {11), (i1i), (iv) and (v).

m /\\ }

(i) {i1) (iii)
Fig 4.13

———

)

() ()

What can you say? Are they closed? How does each one of them differ from
the other? (1), (11), (111} and (iv) are special because they are made up entirely
ofline segments and are also simple closed curves. They are called polygons.

So.a figure 1s a polygon if it is a simple closed figure made up entirely of line

segments. Draw ten differently shaped polygons.

Do This ~ -

Tryto form a polygon with

1. Fivematchsticks.

2, Four matchsticks.

3. Three matchsticks.

4. Twomatchsticks.

Inwhich case was it not possible? Why?

Sides, vertices and diagonals

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 commers are named in order.)
Sidesare AB, BC, CD, DE and EA .

E C

A B
Fig 4.14

The meeting point of a pair of sides is called its verrex.

The J & K Board af School E‘d’umt&m@



Merry Math-VI

Sides AE and ED meet at E, so E is a vertex of the polygon ABCDE, Band C
are its other vertices. Can vou 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 adjgcent sides of the
polygon.

Are the sides AB and BC adjacent? Howabout 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 ID 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. A it
Inthe figure4.15,AC, AD, BD, BE and CE are diagonals. Fig 415

Is BC a diagonal. Why or why not?

Ifyou try to join adjacent vertices, will the result be a diagonal?

Name all the sides, adjacent sides, adjacent vertices of the figure ABCDE
(Fig4.15).

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 the following curves as (i) Open or (ii) Closed.

L)
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.

2. Draw rough diagrams to illustrate the following :
(a) Open curve (b) Closed curve.
3. Draw any polygon and shade its interior.
4. Consider the given figure and answer the questions :
(a) Isitacurve? (b)Is it closed?
5. Ilustrate, if possible, each one of the following with a rough diag_ram:
(a) Aclosed curve that is nota polygon.
(b) Anopen curve madeup enﬁreiy of line segments.
(c) ﬁpnl}fguﬂ with two sides. |

4.10 Angles B

Angles are made when o -
corners are formed. g -

Here is a picture (Fig 4.16) v J
where the top of a box is like a i
hinged lid. The edges AD of Fig 4.16 3l

the box and AP of the door

can be imagined as two rays 4D and AP. These two rays have a common end
point A. The two rays here together are said to

[orm an angle. ¥

P

An angle is made up of two rays starting from a
commeon initial point, The twio rays forming the
angle are called the arms or sides of the angle. The
common initial point is the veriex of the angle. "‘J _
This is an angle formed by rays OF and Q0 (Fig o o
4.17). To show this we use a small curve at the Fig 4.17
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vertex. (see Fig 4.17). O is the vertex. What are the sides? Are they not opP
and D_Q' ?

How can we name this angle? We can simply say that itisan angle at O. To be
more speeific we 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 thus by £ POC).

Think, discuss and write

‘ iﬁ‘ A

. Look at the diagram (Fig 4.18). What is
o the name of the angle? Shall we say

J ZP7 Bul then which one do we mean? r - >

By #P what do we mean?

Is naming an angle by vertex helpful here? \
Why not? '

Fig 418
#P here may mean <APB or <CPB or even =
ZAPC! We need more information.

Note that in specifving the angle, the vertex is always written as the
middle letter.

‘Do This -~

Take any angle. say ZABC.

Shade that portion of the paper bordering Bd /
and where BC lies. B-':-u__\_\x
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g 2
Now shade in a different colour the portion e
of the paper bordering BC and where BA lies. R
B'(if:
R
R
ATy

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

extend indefinitely). B

In this diagram (Fig4.20), X is in the inlerior

of the angle, Z is not in the interior but in the
exterior of the angle; and 8 1s on the #PQR.. Q
Thus, the angle also has three parts
associaled with it.

EXERCISE 4.3

1. Name the angles in the given figure. (&
D
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2. Inthe given diagram, name the point(s)
{a) Inthe interiorof # DOE
(b) Intheexteriorof <EOF
(c) On 2EOF
3. Draw rough diagrams of two angles
uch that they have
(a) Onepointin common.
(b) Twopoints incommon,
(c) Three points in common.
(d) Fourpoints in common,
(e) Oneray incommon.

E

4.11 Triangles .
Atriangle is a three-sided polygon. In fact, it is ﬁ:\-,,_f“"
the polygon with the least number of s1des. AN ,
Look at the triangle in the diagram (Fig 4.21). i ' \'"'-.
We write AABC nstead of writing “Triangle /’}'3 ok
ABC”. = \,
g 421

In AABC, how many sides and how many
angles are there?

The three sides of the triangle are AB. BC and CA. The three angles are
ZBAC. «BCA and ~ABC. The points A, B

and C are called the vertices of the triangle. - \ Q
Being a polvgon, a triangle has an exterior and / \.\
aninterior. In the figure 4,22, P 15 in the interior y =X
of the triangle, R is in the exterior and Q on the *P \
triangle. / \

Fig 4.22
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EXERCISE 4.4

. A
1. Draw a rough sketch of & triangle ABC.
Mark a point P in its interior and a point
Q in its exterior. Is the point A inits B = C

exterior or in its intertor?

2. (a) Identify three triangles in the figure. (b) Write the names of seven
angles. (c) Write the names of six line segments, (d) Which two
triangles have ~B as common? ' '

4.12 Quadrilaterals

C
A four sided polygon is a guadrilateral. Tthas 4
sides and 4 angles. As in the case of a triangle,
you can visualize ils mierior too. B
Note the cyclic manner in which the vertices
are named.
This quadrilateral ABCD (Fig 4.23) has four N Fig 4.23

sides AB, BC , €D and DA. It has four angles
#A, /B, sCand /D.

R

Q
\\K A
\
8 /Q R " /15
P r
This is guadvilateral PORS Is this quadrilateral PORS

In any quadrilateral ABCD, AB and BC are adjacent sides. Can you write

other pairs of adjacent sides?
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the other pair of opposite sides.

ZA and £C are said to be opposite
angles; similarly, #D and ~B are

opposite angles. D B
Naturally £A and ~B are adjacent

argles. You can now list other pairs of

adjacent angles.

EXERCISE 4.5

1. Draw a rough sketch of a quadrilateral PORS, Draw its diagonals.
Name them. Is 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 pairsof epposite sides,
(b) two pairs of opposite angles,
(¢) twopairsofadjacentsides,
(d) twepairsofadjacent angles.

3. Tnvestigate:

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

Is the triangle distorted? Is the quadrilateral distorted? Is the triangle
rigid?

Why is it that structures like electric towers make use of triangular
shapes and not quadrilaterals?

4.13 Circles

In our environment, you find many things that are round. a wheel, a bungle, a
coin ete. We use the round shape in many ways. It is easier to roll a heavy
steel tube than to drag it.
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A circle is a simple closed curve which is not a polygon. It has some very
special properties.

Do This ~-._

* Place abangle or any round shape; trace around to get a circular shape.

*  Ifvouwant to make a circular garden, how will you proceed?

Take two sticks and a piece of

chord. Drive one stick into the

ground. This 1s the centre of the /
proposed circle. Form two loops,

one at each end of the chord. 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 chord 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.

Parts of a cirele
Hereis acircle with cenfre C (Fig4.24)

—

AL P.B, M are points on the eircle. You will se¢ that
CA=CP=CB=CM.

Fach of the segments CA , CP, CB, CM isradius of B
the circle. The radius is a line segment thal connects
the centre to a point on the circle. CP and CM are Fig 4.24

radii (plural of ‘radius”) such that C, P, M are in a

line. PM is known as digmeter of the circle. 3 Q

Is a diameter double the size of a radius? Yes.

PB is a chord connecting two points on a circle. Is
PMalsoachord?

An arc 1§ a portion of circle.

If P and Q are two points you get the arc PQ. We Fig 4.23

write it asfrﬁ(Fig 4.25).
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As in the case of any simple closed curve you can A sector
think of'the interior and exterior of a circle. A region
in the interior of a circle enclosed by an arc on one
side and a pair of radii on the other two sides is
called asector (Fig4.26).

A region in the interior of a circle enclosed by a
chord and an arcis 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?

Fig 4.26

A segment

The distance around a circle is its cireumference.

» Take a circular sheet. Fold it into two halves.
Crease the [old and open up. Do vou find that the \
circular region is halved by the diameter? -

A diameter of a circle divides it into two equal parts;
each part is a semi-circle. A semi-circle ishall'of a circle,
with the end points of diameter as part of the boundary.

EXERCISE 4.6

1. Fromthe figure, identify :
(a) thecentre of circle
(b) threeradii
(c) adiameter
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(d)
(e)
(0
(g)
(h)
2. (a)
(b)

3.  Draw any circle and mark

(a)
(¢)

{e).

(2

4. BSaytrueorfalse:

(a)
(b)

achord

two points in the interior

a pointin the exterior

a sector

a segren|

Is every diameter of'a circle also a chord?
Is every chord ofa circle also adiameter?

ils centre (b) aradius

& diameter (d) asector

asegment (f) apointinits interior
apointinits exterior (h) anarc

Two diameters of a circle will necessarily intersect.
The centre ofa circle is always in its interior.

<

2.

' What have we discussed?

A point determines a location. It is usually denoted by a
capital letter.

Aline segment corresponds o the shortesi distance between
two points. The line segment joining points A and B is
denoted by 45.

AB and BA denote the same line segment.

Aling 15 obtained when a line segment like 4B iz extended on
both sides indefinitely; it is denoted by AB or sometimes by a
single small letter like /.

Twao distinet lines meeting at 4 point are called intersecting
lines.

Twao lines in a plane are said to be parallel if they do not meet.
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A ray 18 a portion of line starting at a point and going m one
direction endlessly.

Any drawing (straight or non-straight) done without lifting
the pencil may be called a curve. Tn this sense, a line is also a
curve.

A simple curve is one that does not cross itself.

A curve is said to be closed if its ends are joined; otherwise it
15 said (o be open.

A polygon is a simple closed curve made up of line segments,
Here,

(1) The line segments are the sides of the polygon.

(ii} Any two sides with a common end point are adjacent
sides.

(iii) The meeting point ofa pair of sides is called a verrex.
{iv) Theend points ofthe same side are adjacent vertices.
{v) Thejoinofany two non-adjacent vertices is a diagonal,
An angle is made up of two rays starting from a common end
point.

Tworays 04 and OB make #AOB (oralso called ZBOA).
Anangle leads to three divisions of a region:

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

Atriangle is a three-sided polygon.

A quadrilateral is a four-sided polygon. (It should be named
cyelically).

In any quadrilateral ABCD, 4B & DC and AD & BC are paits
of opposite sides. #<A & 2C and «B & 2D are pairs of
opposite angles. #Ais adjacent to 2B & ~#D; similar relations
exist for other three angles.

A circle 18 the path of a point moving at the same distance
from a fixed point. The fixed point is the centre, the fixed

i
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distance is the radius and the distance around the cirele is the
circumyference.

Achord of acircle is a line segment joining any two points on
the circumference.

A dimmeter isa chord passing through the centre of the circle.

A sector is the region in the interior ofa circle enclosed by an
arc on one side and a pair of radii on the other two sides.

A segment of a circle is a region in the interior of the circle
enclosed by an arc and a chord.

The diameter of'a civele dividesit into fwo semi-cireles.
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@ Understanding Elementary Shapes——

5.1 Introduction

All the shapes we see around us are formed using curves or lines. We can see
corners, edges, planes, open eurves and closed curves in our surroundings.
We organize them mto Iime segments, angles, triangles. polygons and circles.
We find that they have different sizes and measures. Let us now try to develop
tools to compare their sizes.

5.2 Measuring Line Segments
We have dravn and seen so many line segments. A triangle is made of three, a
quadrilateral of four line segments.

A line segment is a fixed portion of a line. This makes it possible to measure a
line segment. This measure of each line segment is a unique number called its
“length™, Weuse this idea to compare line segments.

To compare any two line segments, we find a relation between their lengths.
This can be done in several ways.

(i) Comparison by observation:

A/ | C\D

By just Inoking at them can you tell which one is longer?
You can see that 4B is longer.

But vou cannot always be sure about your usual judgment, For example, look
atthe adjoining segments :

N

The difference in lengths between these two may not be obvious. This makes
other ways of comparing necessary.
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In this adjacent figure, 4 and PQ have the same 1P
lengths, This is not quite obvious.

So, we need better methods of comparing line
serments.

(ii) Comparison by Tracing

A -B C- «D

To cumpare@ and C_Df, We use a tracing paper, trace CD and place the traced
segmenton 4 B.

Can vou decide now which one amnngIH and CDis longex?

The method depends upon the accuracy in tracing the line segment.

Moreover, if vou want to compare with another length, you have to trace
another line segment. This is difficult and you cannot trace the lengths every
time you want o compare them.

(iii) Comparison using Ruler and a Divider

Have you seen or can you recognize all the instruments in your
instrument box? Among other things, you have a ruler and a
drvider,

A A A0 5

p==i
—— — e

i i =0
IITTTITTTTHT IO I

Ruler Divider

Note how the ruler is marked along one of its edges. It is divided into 13 parts.
Each ofthese 15 parts is of length Tem.

1mm is{t}-.-__l cim.
Each : i< dividediitito 10sub 2mmis0.2cmandsoon.
ch centimeter 1s dividedinto 10 subparts. 5 3 iR 6
Each subpart of the division ofaemis lmm. and?l _ MERAZ o
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How many millimeters make one centimeter? Since lem =10 mm. how will

we write 2 em? 3mm? What do we mean by 7.7 cm?

Place the zero mark of

the ruler at A. Read the gy

mark againgt B. This i s : ' L J
- T Fl f Fi H []

gives the length Df"ﬂ_}' i!lli]llllillll[HilFIHJJ'JLlLEJ lllf!lllilliﬂl | lhl!l]iJI

Suppose the length is

5.8 cm, we may write, Length AB=15.8 cm ormore simplyv asAB=35.8 cm.

There is room for errors even in this procedure, The thickness of the ruler may

cause difficulties in reading off the marks on it.

=14 LI s
2 i fseaii
il

Think, discuss and write
m 1. What other errors and difficulties might we face?

" 2. Whatkind of errors can occur if viewing the mark on the ruler is

J notproper? How can one avoid it?
Weang aye c:ﬂigu? Pﬂﬁfﬂﬂ'ﬂj.ng error
e JE é’ﬁ.ﬂ" To get correct measure, the eve
= should be correctly positioned.
just vertically above the mark.
gl Otherwise errors can happen due
ﬁgtﬂm e meagured to angl-ﬂﬁ Viﬂ“'-""h'lg

Can we avoid this problem? Is there a better way?
Letus use the divider to measure length.

Open the divider. Place the end point of one of its arms at A and the end point
of the second arm at B. Taking care that opening of the divider is not
|

(9}
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disturbed, lifi the divider and place il on the ruler. Ensure that one end point is
at the zero mark of the ruler. Now read the mark against the other end point.

Try These
I

Take any post card. Use the above technigue to measure its two
adjacent sides.

2. Select any three objects having a flat top. Measure all sides of
the top using a dividerand a ruler.
EXERCISE 5.1

1. Why is it befter 10 use a divider than a ruler, while measuring the
length of a line segment?

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

[Note : If A.B,C are any three points on a line such that AC + CB
=AB, then we can be sure that C lies between Aand B.]

3. IfA.B,C are three points on a line such that AB=35 em, BC=3 em
and AC= 8 cm, which one ofthem lies between the other twa?

4. Verify, whether D is the mid point of AG,

5. IfBis the mid point of AC ABCDETFG
and C is the mid point of ~ * H 1 2 3 4 5 = 7 >
BD, where AB.C.D lie on - % &

a straight line,
saywhyAB=CD?
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5.3 Angles—*Right’ and ‘Straight’

You have heard of directions in Geography. We know that China is to the
north of India, Sri Lanka is to the south. We also know that Sun rises in the
east and sets in the west. There are four main directions, They are North (N),
South (8), East (E) and West (W).

Do you know which direction is opposite to north?

Which direction is opposite to west?

Just recollect what vou know already. We now use this knowledge to leam a
few properties about angles.

‘Do This ~-..

Stand facing north. N

Turn clockwise to east.

We say, you have turned through a right angle. _h‘lr > E

Follow this by a ‘right-angle-tum®, clockwise.

You now face south.

If you turn by & right angle in the anti-clockwise direction, which direction
will you face? It is east again! {Why?)

Study the following positions :
N N N
__\'L *E é/) *E
S
Youstandfacing  Bya ‘right-angle-turn® By another ‘right-angle
north clockwise, younow -turn' you finally
face east face south.
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From facing north to facing south, you have turned by two right angles, 13 noi
this the same as a single turm by two night angles?

The turn from north to east is by aright angle.

The turn from north to south is by two right angles; it is called a straight
angle. (NS is astraight linel)

Stand facing south. N N
Turmn by a straight angle. T T
Which direction do vou face now? J
You tace north! ™ {/’
To turn from north to south, you d D
took a straight angle turn, again

to turn from south to north, you S 5

took another straight angle turn
in the same direction. Thus, turning by two straight angles you reach your
original position,
Think. discuss and write
By how many right angles should you turn in the same direction to
. teach your original position?
'.J Turning by two straight angles (or four right a
ngles) m the same direction makes a full
turn. This one complete tormn 15 called one

revolution. The angle for one revolution is a
complete angle.

We can see such revolutions on clock-faces. When

the hand of a clock moves from one position to

another, it turns through an angle,

Suppose the hand of a clock starts at 12 and goes round until it reaches at 12
again, Has it not made one revolution? So, how many right angles has 1
moved? Consider thess examples :
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\ 10 yod
| o |
g - e 9 e 3
\ ’ - / /
"'kl' rd 1 o \ 'llll
% j l“_z' %, i
\\__L_#' / \‘“‘x_i__f"" \"‘HELJ*”/
From12to6 From6to9 From1lto 10
| ; 3 .
— ofarevolution, — glfarevolution of arevolution
2 or 2 right angles. 4 orl right angle. 4or3 right angles.
Try These

1. Whatis the angle name for half a revolution?
2. What is the angle name for one-fourth revolution?

3. Draw five other situations of one-fourth, half and three-fourth
revolution on a clock.

Mote that there is no speeial name for three-fourth of a revolution,

EXERCISE 52

1, What fraction ofa clockwise revolution does the hour hand of a clock
turn through, when it goes from

(a)3t0 9 (bj4to7 (c)Tto 10
(d)12to 2 (e)1tal0 (H6to3

2. Where will the hand of aclock stop ifit
(a) starts at 12 and makes —1 of arevolution, clockwise?

2
(b) starts at 2 and makes Jf ofarevelution, elockwise?
(c) starts at 5 and makes —; ofarevolution, clockwise?
(d) staris at 5 and makes % ot a revolution, clockwise?
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3. Which direction will you face if you start facing
{a) eastand make %- of a revolution clockwise?

|
(b) eastand make 1'y ofa revolution clockwise?

{¢) westand make % of'a revolution anhi-clockwise?

(d) south and make one full revolution?
tshnuld we specify clockwise or anti-clockwise for this last
guestion? Why not?)

4. What part ofa revolution have you turned through if you stand facing
{a) eastand turn clockwise (o face north?
(b) southand turn clockwise to face east?
(c) westand turn clockwise to face east?

5. Find the number of right angles turned through by the hour hand of a

clock when it goes from
{a)Ilo6 (b)2108 (¢)5toll
{d) 10101 (e) 12109 (f) 12106

6. How many right angles do you make if you start facing
{a) southand turn clockwise to west?
{b) north and tum anti-clockwise to east?
(c) wesland turn to west?
(d) south and turn to north?
7. Where will the hour hand of a elock stop if it starts
fa) from 6 and tumns through 1 right angle?
(b) from 8 and turns through 2 right angles?
(¢) from 10 and turns through 3 right angles?
{d) from 7 and turns through 2 straight angles?

1
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5.4 Angles—*Acute’, *Obtuse’ and ‘Reflex’
We saw what we mean by a right angle and a straight
angle. However, not all the angles we come across

are one of these two kinds. The angle made by a
ladder with the wall {or with the floor) is neither a

right angle nor asiraight angle. //
Think. discuss and write
‘ T g Zialat:
Oy’ Are there angles smaller than aright angle?

¢ Arethere angles greater than aright angle?
J Have you seen a carpenter’s square? It
looks like the letter “L." of English alphabet.
He uses it to check right angles. Let us also make a
similar “tester” for aright angle,

Annnnnnn

WLWLWL

Do This -

5 9

Step 1 Step2 Step 3

Take a piece of paper Folditsomewhere  Foldagain the straight
in the middle edge. Your tester is ready

Observe your improvised ‘right-angle-tester’. [Shall we call it RA tester?]
Does one edge endup straight on the other?

Suppose any shape with corners is given. You can use vour RA tester to test
the angle al the corners,

Do the edges match with the angles of a paper? If yes, it indicates a right
angle.
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Tr_yl"l'hen
L

the revolution of the hour hand more than 1 /"
right angle? ¥
What does the angle made by the hour hand of  \* |, *
the clock look like when itmoves from Sto7.Is & —
the angle moved by hour hand more than 1 right 7
Aige? | | o )
Draw the following and check the angle with |, i
yourRA tester B . O
() going from 12102 m)fom6to7 T,
(c) from4to8 (d) from210 5

them with your tester and tabulate your results foreach case :

The hour hand of a clock moves from 12 to 5. Is Pt ? !
\

Corner Smaller than Largerthan

-

..........................
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Other Names
e Anangle smaller than arnight angle is called an acute angle.

+ €

Roof top Sea-gaw Opening book

These are acute angles.

S

Do you see that each one of them is less than one-fourth ofa revolution?
Examine them with your RA {ester.

e Ifanangleislargerthanaright 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 a revolution but
less than halfa revolution? Your R A tester may help to examine.
Identify the obtuse angles in the previous examples too.
e Areflex angle islarger than a straight angle.
It looks like this. (See the anpgle mark)

Were thers any reflex angles in the shapes you
made earlier?

How would you check for thera?
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Try These

1. Look around you and identify edges meeting at corners to produce
angles. List ten such sifuations,

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.

Loa

EXERCISE 53

1. Match the following :
(i) Straightangle (a) Less than one-fourth of a revolution
{ii) Rightangle (b) More than half a revolution
(iii) Acuteangle (c) Halfofarevolution
(iv) Obtuse angle (d) One-fourth of arevolution
(v) Reflexangle (e) Between —é— and _Ll’- of arevolution

(f) Onecompleterevolution

2. Classify each one of the following angles as right, straight. acute,

obtuse orreflex ;

."Irl}ﬁ

/

\ t‘.-f
(2}

" . 7
\ ‘
(b)

11\\\ 5 A
™ A = g
N 3 ‘ .
f:-:_,.r"J = H‘q‘\"‘-‘._j i
{d) (=) £y
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5.5 Measuring Angles

The improvised “Right-angle tester’ we made is helpful to compare angles
with a right 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 angles is greater. So in order to be more precise in comparison,
weneed to "measure’ the angles. We cando 1t with a *protracior’,

The measure of angle

We call our measure, *degree measure’. One complete revolution is divided
into 360 equal parts, Each part is a degree. We write 360° to say ‘three
hundred sixty degrees’.

Think, discuss and write

‘ #¢ How many degrees are there in half a revolution? In one right
b o angle?

: J Inone straight angle?
- How many right angles make 180“7 360°7

1. Takeasquare sheetof paper.

2. Fold this paper twice as shown in the picture. e =g
heck that there are four folds).

3. Make a part of circle on the surface of the paper as shown ,
and eutthis part out. _."
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circle or two protractor pieces, placed one above the |
other,

%
}
3

4, When you open this out you will see two parts of the / —‘7

5. Fold one of these semicircle or protractor as shown. You may 4‘ " N\
cut it out, if you want. !
90°
6, Openthe page out and mark as 907 on the fold. . \
Ilfl. I‘IIII
: ; 90°
7. Fold the paper again as shown at half of 90° ie. 45%. — 77— 45"
Write 45° on the fold at the right side portion of 90°. P
IIII.l -._III
8. Identify now the measure of the fold which would 865
hE ;F!} +45 - 135 [l 13:.;-“? e — ._\.}5“
9. Fold the paper again and make halfof 45", . J
Now the angle on the right hall1s 457 90"
dividedby2.ie.22 % * Now the angle on 1381 45
thelefiof 135° wouldbe 157 - 1572/ N\
‘| \

[ S Pt |

You have got a ready device to measure angles. This is an approximaie
protractor.

The Protractor

You can find a readymade protractor in your ‘instrument box”. The curved
edge 1s divided into 180 equal parts. Each part 1s equal to a “degree’. The
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markings start from 0% on the nght side and ends with 180° on the lefi side,
and vice-versa.

T

£~ =
E = IE |._ . | i ui.é?'!
HTH TR T T |5:|!|.|.I.!ﬁ:|'|.|.!|!|.|:!.:!.! TSI FTEIT

e
2%

Given <ABC Measuring ~#ABC

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

2. Adjust the protractor so that BC is along the straight-edge of the
protractor.

3.  There are (wo "scales’ on the protractor : read that sca_l_e_ which has the 0°
mark coinciding with the straight-edge (i.e. withray 8C').

4, The mark shown by B4 on the curved edge gives the degree measure of
the angle.
We writem #ABC=40°, orsimply #ABC=40°.
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EXERCISE 54

1. Whatis the measure of (1) a right angle? (ii) astraight angle?
2. SayTrueorFalse:

(a) Themeasure ofanacute angle <920°,

(b) The measure ofan obtuse angle <90°,

{¢) The measure of a reflex angle = 1807,

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

(e) f m £A = 53% and m «#B = 35° then m £A > m~/B.
3. Write down the measures of

(a) some acute angles. (b) some obtuse angles.
{give at least two examples of each).

4. Measure the angles given below using the Protractor and write
down the measure.

.
\
g B
b
| (b)
'l.
~_ T
: i ¥4
> e
€ ()
5.  Whichangle has a large measure? : /
First estimate and then measure. /
..__z i
. = P e,
Measure of Angle A L WA

Measure of Angle B =

T
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6.

B.
with your eves and then find the actual measure with a protractor).

From these two angles which has larger measure? Estimate and then
confirm by measuring them.

- s
= Y
'-_"_'..-' e \
Th—— \l
N LY
N LY
a\\ y

Fillin the blanks with acute, obtuse, right or straight :

{a) An angle whose measure is less than that of a right angle
1%

(b) An angle whose measure is greater than that of a right angle is

(¢) Anangle whose measure is the sum of the measures of two right
anglesis ;

{d) When the sum of the measures of two angles is that of a right
angle, then each one of them is

() When the sum of the measures of two angles is that of a straighi
angle and if one of them is acute then the other should be

Find the measure of the angle shown in each figure. (First estimate
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9. Findthe angle measure between the hands of the clock in each figure :

9.00 a.m. 1.00 p.m. 6.00 p.m.

5.6 Perpendicular Lines

When two lines intersect and the angle between therm is a right angle, then the
lines are said to be perpendicular, If a line AB is perpendicular to CD, we
write AB LCD,

Think, discuss and write
!‘: #¥  If ABLCD,thenshouldwe say that CD LAB alsa?
Perpendiculars around us! &

You can give plenty of examples from
things around you for perpendicular lines

. » +1
(or line segments). The English alphabet T 1s one. Is M
there any other alphabet which illustrates
perpendicularity? ]

Consider the edges of a post card. Are the edges perpendicular?

Let AB be a line segment. Mark its mid point as M. Let MN be a line
perpendicular 1o AB through M.

Does MN divide AB into two equal parts? [s MN perpendicular to 48,

MN bisects 48 (that 1s, divides AB into two equal parts) and Is also
perpendicularto 4 5.
So we say MN is the perpendicular bisector ol AB.

The J & K Board af School Eﬂﬂfﬂﬁﬂi‘l@
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EXERCISE 5.5

1. Which of the following are models for perpendicular lines :

(a) The adjacent edges of a table top.

(b) The lines of a railway track.

(¢) The line segments forming the letter *L.
(d) The letter V.

2. Let PQ be the perpendicular to the line segment X7. Let PQ and X7
intersect in the point A. What is the measure of ~PAY?

3, There are two set-squares in 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 the diagram. The line /is perpendicular Lo line m
(a) IsCE=EG?

(b) Does PEbisect CGT? - J:'L E
1

C
| — -
(c) Identify any two i
line segments for
which PE is the
perpendicular bisector.
(d) Arethesetrue?
(i) AC>FG
(i) CD=GH
(iii) BC<EIL

P == i
B4
=0 ol - |
] == [T}

(%]

3

L

5.7 Classification ol Triangles
Do you remember a polygzon with the least number of sides? That 15 a
triangle.

Letus see the different types of triangle we can get.
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How about using a protractor to write the measures of the angles and using
ruler to write the measures of the sides of the triangles given?

() ©

(d (e) ()

(g) (b)

Fill the measures in the given table.
The measure of the What can yousay | Measures of
angles of the iriangle abouttheangles? | thesides
Eﬁ}-\,..ﬁu‘},.,, .-+.-+ﬁ§b--a--mmﬁ """ 1 Mlangleaaﬂwqual
[ QO e, P angles ...,
{a_) B Baesenay FHE R ) e mg‘r:t_és_'““““
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(e) e : angles.......,
GBS, ; anglea ........
I S— angles....... .
53 SR i S s 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?
% o Trianglesin which all the angles are equal.
— If all the angles in a triangle are equal. then its sides are also

° Triangles in which all the three sides are equal.
If all the sides in a ftriangle are equal, then its angles
AT :

e Triangle which have two equal angles and two equal sides.
If two sides of a triangle are equal, 1t has ... equal
angles.

o Triangles in which no two sides are equal.

If none of the angles of a triangle are equal then none of the
sides are equal.

If the three sides of a triangle are unequal then, the three
anglesarealso............ .

Tidke some more triangles and 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.
Letus see whal they are.

(a) (b) ()
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A4

\
A
b1
\
3
0\
(f}

{

Naming triangles based on sides

A triangle having all three unequal sides is called a Scalene Triangle [{c),
e)].

E&Eiangle having two equal sides is called an Isosceles Triangle [(b), (1]

A triangle having three equal sides is called an Equilateral Triangle [(a).
(d)l.

E.lgssif}r all the triangles whose sides yvou measured earlier, using these

definitions.

Naming triangles based on angles

If each angle 18 less than 90°, then the mangle is called an acute angled
triangle.

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

If any one angle is greater than 90°, then the triangle is called an obiuse

angled triangle,
A D
G
B C E LlF H K
Acute Angled Right Angled Obtuse Angled
Triangle Triangle Triangle

Name the triangles whose angles were measured earlier according to these
three categories. How many were right angled triangles?
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Do This - .

Try todraw rough sketches of

(a) ascalene acute angled triangle.

(b) anobtuse angled isosceles triangle.
(c) arightangled isosceles triangle.

(d) ascalenerightangled triangle.

Do vou think it is possible tosketch

(a) anobtuse angled equilateral triangle 7
{b) arightangled equilateral mangle?

(c) atriangle withtworightangles?

£ Ihink. discuss and write vour conelusions,
L

. EXERCISE 5.6

3

. Name the types of following triangles :
(a) Triangle withlengths ofsides 7cm, 8 cmand 9 em.
(b) AABC withAB=8.7em AC=7cmand BC=6cm.
(¢) APQR suchthatPQ=0QR=PR=35cm.
(d) ADEF with m #D=90°
() AXYZ withm 2Y=907 and XY=YZ.
(5 ALMN withm £L=30% m 2M=70" and m #N=80",
2. Match the followmng :
Measures of Triangle Type of Triangle
(i) 3sidesofequallength (a) Scalene
(1) 2sidesofequallength  (b) Tsosceles right angled
(iii) All sides are of different (c¢) Obtuse angled
length

(iv) 3 acute angles (d) Rightangled
(v) lrightangle (g) Equilateral
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(vi) 1 obtuse angle (f) Acuteangled
(vii)l right angle withtwo  {g) Isosceles
sides of equal length

3. Name each of the following triangles in two different ways: (vou may
judge the nature of the angle by observation)

Vi I o
v 2 E

A e L L ! Tem

el il Wl
_IE -'-}E {-J“?h E._‘ dey

Ciem T sim e

it jel oy
4. Tryto construct triangles using match sticks. Some are shown here.
Can you make a triangle with
{a) 3 maichsticks?

(b) 4 matchsticks? f
(¢) 5 matchsticks?

(d) 6matchsticks?
{(Remember you have to use all the /\
available matchsticks in each case)
Name the type of triangle in each case. _ __
If you cannot make a triangle, think of
reasons for it

5.8 Quadrilaterals
A qu&dnluleral if you remember, 15 a polygon which has four sides.

Do This ~-

Place a pair of unequal sticks such that they have their end points joinsd
al one end. Now place another such pair meeting the free ends of the

first pair.
What is the figure enclosed?
The J & K Board af School Eﬂﬂc‘m‘fﬂi‘l@



Merry Math-VI

Itis aquadrilateral, like the one you see here. Nz
The sides of the quadrilateral are AB, BC. . 7 h
There are 4 angles for this quadrilaleral. T 1)
They are givenby #BAD, ZADC, /DCBand . o -jl_{_»-l
BD is one diagonal. What is the other?

Measure the length of the sides and the diagonals.

'_;'5-,-'4 \

3]

?‘h"x_‘_‘_\_\-‘—\-\_

Measure all the angles also. Tyt
2. Using four unequal sticks, as you did i the above /
activity, see if you can form a quadrilateral such L

that > B
(a) all the four angles are acute.

(b) one ofthe angles iz obtuse.

{c) oneoftheanglesisright angled.

(d) twoofthe angles are obtuse.

(¢) twooftheanglesarerightangled.

(f) thediagonals are perpendicular to one another,

Rectangle

Do This -
You have two set-squares in your instrument box. One is 30° - 60° — 90° sel-
square, the other is 45— 45°- 90" set square.

You and your friend can jointly do this.

(a) Both of you will have a pair of 30°- 60°- 90°
set-squares. Place them as shown in the
figure.

Can you name the quadrilateral deseribed?

What is the measure of each of its angles?

This quadrilateral is a rectangle.

@ The J & K Board of School Education



Merry Math-VI

(b)

(c)

(d)

(e)

One more obvious property of the rectangle youcan see is that opposite
sides are ol equal length.

What other properties can you find?

Ifyouuseapairof 45°-45°-90" set-squares, you }
get another quadrilateral this time. :

Itis asquare,

Are you able to see that all the sides are of equal |
length? What can you say about the angles and ke
the diagonals? Try to find a few more properties
ofthe square.

Ifyou place the pair of 307 — 60° — 90° set-squares
in a different position, you get a parallelogram,
Do you notice that the opposite sides are
paralle]?

Are the opposite sides equal?
Are the diagonals equal?
It yvou use four 30° - 60" - 90" set-squares you geta rhombus

"
Ig

e — L5 L

If vou use several set-squares you can build a shape like the one given
here.

Here is a quadrilateral in which two sides are parallel.

Itis & trapezium.
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Here is an outline-summary of your possible findings. Complete it.,

{a)
(b)
(c)
(d)
(e)
()

{a)
(b)
(c)
(d)
(€)

Quadrilateral Oppositesides |Allsides | Opposite Diagonals
equal |Angles Equal
Parallel | Equal Equal |Perpen-
dicular
Parallelogram | Yes Yes No Yes No No
Rectangle Nn
Square Yes
Bhombus Yes
Trapszium No
EXERCISE 5.7

l.  SayTrueorFalse:

Each angle ofa rectangle is a right angle.

The opposite sides of a rectangle are equal in length.

The diagonals ol'a square are perpendicular lo one another.
All the sides of a thombus are ofequal length.

Allthe sides of a parallelogram are of equal length.

The opposite sides of a trapezium are parallel.

2. Givereasons forthe following :

Asquare can be thought of as a special rectangle.
Arectangle can be thought of as a special parallelogram.
Asquare can be thought ofas a speeial rhombus.

Squares. rectangles, parallelograms are all quadrilaterals.
Square is also a parallelogram.

3. A figure is said to be regular if its sides are equal in length and
angles are equal in measure, Can you identify the regular
quadrilateral?
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5.9 Polygons

So far you studied polygons of 3 or 4 sides (known as (riangles 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 oftheir sides.
Number of sides Name Ilustration
3 Triangle i %
4 Quadrilateral Q
5 PEH tagnn l/\y
6 Hexagon D
8 Octagon Q
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You can find many of these shapes in everyday life. Windows, doors. walls,
alrirahs, blackboards, notebooks are all usually rectangular in shape. Floor
tiles are rectangles. The sturdy nature of a triangle makes it the most useful
shape in engineering constructions.

The triangle finds application A bee knows the usetulness of
i constructions. a hexagonal shape in
building its "house".
Loolk aroumd and see where you can find all these shapes.

EXERCISE 5.8
1. Emwhﬁmmm&munmngmpal?gms If any one amnngihr:m
is not, say why?
| AN P &
W © © @
2. Nameeachpolygon.
A - oy
ll,-'; \k\ x,\\ L | | If
7 \ ™, i 1
5 L “"-._f"'-/ LY
S —

(@) i

3. Draw arough sketch of aregular hexagon. Connecting any three ofits
vertices, draw a triangle. Identify the type of the triangle you have
drawn.
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wish).

draw its diagonals.

4, Draw arough #k{atch,u':fa regular octagon. (Use squared paper if you

Draw areclangle by joining exactly four of the vertices afthe oclagon,

5. Adiagonal is a line segment that joins any two vertices of the polygon
and is not a sids of the polygon. Draw a rough sketch of a pentagon and

5.10 Three Dimensional Shapes

Here are a few shapes you see in your day-to-day life. Each shapeisasohd. It

isnota‘flat’ shape.

® T

Theball is The ice-cream isin
asphere. the form of a cone.

Thebox is The playing die
a cuboid. isacubs.

Name any five things which resemble a sphere.
Name any five things which resemble a cone.
Faces, cdges and vertices

Thiscanisa
cylinder.

This 1s the shape
of a pyramid.

In case of many three dimensional shapes we can distinctly identily their
faces, edges and vertices, What do we mean by these terms: Face, Edge and

Vertex? (Note "Vertices' 1s the plural form of *vertex’).
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face

edge

Consider a cube, for example.
Each side of the cube is a flat surface called a flat face (or simply a face). Two
faces meet at a line segment called an edge. Three edges meet at a poini called
avertex.

Hers isadiagram of a prism.

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

The triangular face is also known as its base.
A prism has two 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.

Here is a square pyramid. Its base iz a square. Can
you imagine a triangular pyramid? Attempt a rough
sketch ofiL.

. m‘h“*
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The cylinder, the cone and the sphere have no straight edges. Whatis the base
ofacone? Is it a circle? The cylinder has two bases. What shapes are they? Of
course, a sphere has no flat faces! Think aboutit.

Do This ~- ...

1.  Acuboid looks like arectangular box. 5 _
It has 6 faces. Each face has 4 edges. s ” ___.
Each face has 4 comers (called vertices), i
2. Acube is a cuboid whose edges are all of equal
length.
[t has faces.
Each facehas edges.
Each face has vertices.
3. A cylinder looks like a round pipe. Its face is a
cirele.
Faces:
Edges:
Comers:
4., A cone looks like a “top’ or the cap of a circus-
clown.
Faces:
Edges:
Corners:

5. A sphere resembles a round marble used for
playing.
Faces:
Edges:
Corners :
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A triangular pyramid has a triangle as its base. It is

also lenown as atetrahedron.
Faces !

Edges:

Comers :

A square pyramid has a square as its base.

Faces:
Edges:
Comers :

A tmangular prism looks like the shape of a

Kaleidoscope. It has triangles as its bases.

Merry Math-VI

L }
Faces: g _
Edges: .- -
Comers :
EXERCISE 5.9
Match the following :
(a) Cone (1) N 4
(b) Sphere (ii)
(¢) Cylinder (iii)
£
(d) Cuboid (iv) J
(e) Pyramid ) .
Give twonew examples of each shape.
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2. Whatshapeis

(a) Your instrument box?
(b) Abrick?

(c) Amatch box?

(d) Aroad-roller?

(&) Asweetladdu?

v

n

What have we discussed?

L.

The distance between the end points of a line segment is its
length.

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

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

Ome full turn of the hand1s 1 revolution.

A vight angle is Y revolution and a soaight angle is ' a
revolution .

We use a profractor to measure the size ol an angle in degrees.
The measure of a right angle 1z 90° and hence that of a straight
angle is 180",

An angle is acwre if its measure is smaller than that of a right
angle and is ohruse if its measure is greater than that of a right
angle and less than a straight angle,

Areflex angle is larger than a straight angle.

Two intersecting lines are perpendicular if the angle between
them is 907,

The perpendicular bisecior of a line segment is a perpendicular
to the line segment that divides it into two equal parts.

Iriangles can be classified as follows based on their angles:
Nature of angles inthe triemgle Name
Eachangle is acute Acute angled triangle
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Ome angleis arnight angle Right angled tnangle
Ome angle 15 obtuse Obtuse angled tnangle
7. Triangles can be classified as follows based on the lengths of
their sides:
Nature of sides in the triangle Namie
All the three sides are of Scalene triangle
uncqual length
Some two ofthe sides are of Isosceles triangle
equal length
All the three sides are of Equilateral triangle
equal length
&. Polygons are named based on their sides.
Number of sides Name of the Polygem
3 Trangle
4 Quadnlateral
5 Pentagon
6 Hexagon
8 Qctagon
9. Quadnlaterals are further classified with reference to thewr
properties.
Praperties Name of the Quadrilateral
Two pairs of paralle] sides Parallelogram
Parallelogram with 4 right angles | Rectangle
Parallelogram with 4 sides of’ Rhombos
equal length
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.
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@ Integers

6.1 Introduction

Sunita’s mother has 8 bananas. Sunita has to go for a picnic with her friends,
She wants to carry 10 bananas with her. Can her mother give 10 bananas Lo
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 lefl with 4 only.

Ronald goes to the market to purchase a pen. He has only 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 1o be given or has (o be taken from Ronald? Can
he express this debit by some colour or sign?

Ruchika and Salma are playing a garme using a4 number sirip which 18 marked
from O to 25 atequal intervals,

o 1T2]34]s5le] 78] 10]1]12]3]14]

To begin with, boeth of them placed a coloured token at the zero mark. Two
coloured dice are placed in a bag and are taken out by them one by one. Il the
die is red in colour, the token is moved forward as per the number shown on
throwing this die. If'it1s blue, the token 1s moved backward as per the number
shown when this die is 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
gets the red die and gets four on the die after throwing it. She, thus, moves the
token to mark four on the sirip. Salma also happens to take out the red die and
wins 2 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 vou think both of them
should place their token alier the second attempt?
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Ruchikamoves forward and reaches 4 = 3 1.e. the Tth mark.

Iﬁuchika ' "
0123456?39mﬁ
77 Salma : '

T

Whereas Salma placed her token at zero position. But Ruchika objected
saving she should be behind zero. Salma agreed. But there 1s nothing behind
zero. What can they do?

Salma and Ruchika then extended the sirip on the other side. They used a blue
atrip on the other side.

™ _Ls [57 « [30 = [A]7] : [37 5 [87 5 '] 7 [&] 7

MNow, Salma suggesied that she is one mark behind zero, so it can be marked
as blue one. If the token is at blue one, then the position behind blue one is
blue two. Similarly, blue three is behind blue two. In this way they decided to
move backward. Another day while playing they could not find blue paper, so
Ruchika said, let us use a sign 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.
The sign that is used is the placement of a minus sign attached to the number.
This indicates that numbers with a negative sign are less than zero. These are
called negative numbers.
vl
|

ML [slal s sl « 8] 2 [le] ¢ [2] 5 [a]s [6] 7 [&] [

Do This ~ -

(Whois where?)

Suppose David and Mohan have started walking from zero position in
opposite directions, l.et the steps to the right of zero be represented by *+°
sign and to the left of zero represented by *" sign. If Mohan moves 3 steps to
the right of zero it can be represented as +5 and if David moves 5 steps to the
left of zero it can be represented az — 5. Now represent the following positions
with+or—sign:
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(a) €steps to the left ofzero. (b} 7 stepstotheright of zero.
(¢) 11 stepstothe right of zero. (d) 6stepstothelefiofzero.

(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 lo move is positive, Il'a movement of
only 1 is made we get the successor of the number.

[ 159 < |55 < [=5] = [=aoi] 1 [ = 4] 5 & 7 %] 17

Write the succeeding number of the following
Number Successor

10

8

-3

-3

0

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

I a movement of only | is made to the lefl, we get the predecessor of a
number.

T[] <51 < 5] =[50 27 = [&] s i1 7 /3 7

Now write the preceding number of the following :
Number Predecessor
10

= T T, B~ e
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6.1.1 Tag me with asign

We have seen that some numbers carry a minus sign.

Forexample, if we want to show Ronald’s due amonmnt "
to the shopkeeper we would write it as — 3. _ b “
) o I'n '_::I_

Following is an account of a shopkeeper which shows
profit and loss from the sale of certain items. Since

Merry Math-VI

- —

profil and loss are opposite situations and 1f profil is
represented by *+° sign, loss can be represented by *—"sign.

- Nameofitems | Profit Loss Representation with
propersign
Mustard oil % 150
Rice T250 | creeeeerssesssssssssnenns
Black pepper LR B [ e
Wheat TR0 | 0 [ eSS
Groundnul oil s |

Some of the situations where we may use these signs are :

The height of a place above sea level is denoted by a positive number. Height
becomes lesser and lesser a3 we go lower and lower. Thus, below the surface
of the sea level we can denote the height by a negative number.

If earmings are represented by "+ sign, then the spendings may be shown by
“-* sign. Similarly, temperature above 0°C is denoted by *+' sign and

temperature below 0°C is denoted by "~ sign.

Forexample, the temperature of a place 107 below 0°C is writtenas - 10°C.

Try These

Write the following numbers with appropriate signs:
(a) 100 mbelow sealevel.
(b) 25°C above 0°C temperature.

() 15°C below 0°C temperature.
(d) any five numbers less than 0.
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6.2 Integers

The first numbers to be discovered were natural numbersie. 1,2, 3, 4... Ifwe
include zero to the collection of natural numbers. we get a new collection of
numbers known as whole numbers i.e. 0, 1, 2, 3. 4,... You have studied these
numbers in the earlier chapler, Now we find that there are negative numbers
too. If we put the whole numbers and the negative numbers together, the new
collection ofnumbers will look like 0,1, 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 1o be positive integers and — 1, — 2. — 3,.... are said to be negative
integers. Let us understand this by the following figures. Let us suppose that
the Agures represent the collection ofnumbers written against them.

Natural numbers (— \'. Zero
b

Whole numbers MNegative numbers

| = [Integers

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

Integers Q

6.2.1 Representation of integers on a number line

Megative Integers Positive Integers

&
¥

TR T R e i (] G | G e TN P e (S |
- =7 b = =-4-3-2-18 1 2 3% 4 5 ¢ 7
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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 zere are positive
integers and are marked + 1. + 2, + 3, etc. or simply 1, 2, 3 etc. Points to the
lefi of zero are negative integers and are marked - 1. - 2, - 3 etc.

In order to mark — 6 on this line, we move 6 points to the left of zero. (Fig 6.1)
R R T A b T G S O . B . . .
—-S—?@--ﬁ—fl—i’r—z—lﬂ]23456?8

Fig. 6.1

r-
|

In order to mark + 2 on the number line, we move 2 points to the nght of zero.
(Fig6.2)

-

- | Y

- | | I T T Y [ TR WEeC (R O T T R |
8 -7 -6 -5-4-3-2-140 1@3 4
Fig. 6.2

IR
5 6 7 3

Try These
Mark~3,7,—4, -8, -1 and - 3 on the number line.

6.2.2 Ordering of integers
Raman and Sunil live in a village where there is a

step well. There are in all 25 steps down to the
bottom of'the well.

One day Raman and Sunil went to the well and
counted 8 steps down lo waler level. They
decided to see how much water would come in the well during rains. They
marked zero at the existng level of water and marked 1,2,3 4,... above that
level for each step. After the rains they noted that the water level roseup to the
sixth step. After a few 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 vou help them?
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Suddenly, Raman remembered that at one big dam he saw numbers marked
even below zero. Sunil pointed out that there should be some way to
distinguish between numbers which are
above zero and below zero. Then Raman
recalled that the numbers which were
below zero had minus sign 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 is now at — 3 (3 steps
below zero). Afler that due lo further use,
the water level went down by | step and it
wasat—4. Youcansesthat—4-<-13,

Keeping in mind the above example, {ill in the boxes using > and < signs.
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Let us once again observe the integers which are represented on the number
line.

. S T N S L SR TR
4 -1T6-5-4-32-1012 3 4 5 6 7
Fig. 6.3
We know that 7 >4 and from the number line shown above, we observe that 7

istotherightof4 (Fig6.3).

Similarly, 4 = 0 and 4 is to the right of 0. Now, since 0 is to the right of -3 so.
0=-3 Again, - 3istoltheright of - 880, -3>-8,

- .
- -

Thus. we see that on a number line the value of the number increases as we
move to the right and decreases as we move to the lefi.

Therefore,—3<-2,-2<-1,-1<0,0<1,1<2,2<3s00n.

In this way, the value of the mumbers represented on the nght side of 0" on a
number line increase as their distance from the peint *0” increases. On the
other hand the valve of numbers represented on the left side of *0" on a
number line decrease as their distance from the point *0)’ increases,

Hence collection of integers can be written as.... -5, 4, -3, -2, - 1,0, 1,2,
3.4,5...

Try These
Compare the following pairs of numbers using = or <,
o[ ]-8; -1 [ ]-15
5[5 np_] s
o1& 0[] 2
From the above exercise, Rohini arrived at the following conclusions :
(a) Every positive integer is larger than every negative integer.
{(b) Zerois less than every positive integer.
(¢) Zeroislargerthan every negative integer.
(d) Zeroisneither anegative integer norapositive integer.
(¢) Fartheranumber from zero on theright, largerisits value,
(f) Farther a number from zero on the left, smaller is its value. Do you
ﬁ_g:ré:c-ﬁ’iihhcr'_? G‘i‘fﬁ_ﬁxﬁmglﬁ_s.
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Example 1 : Bylooking at the number line, answer the following questions

Which integers lie between — § and — 27 Which 15 the largest
wmteger and the smallest integer among them?

Solution ; Numbers between—8and—2are—7,—-6,—5,-4,-3.—3isthe
largest and — 7 18 the smallest.

If, T am not at zero what happens when I move?
Letus consider the earlier game being plaved by Salma and Ruchika.

Suppose Ruchika's token is at 2. At the next turn she gets a red die which after
throwing gives a number 3. It means she will move 3 places to the right of 2.
Thus, she comesto 5,

pNEE BT B B ) ) A A

If on the other hand, Salma was at 1, and drawn a blue die which gave her
number 3, then it means she will move to the left by 3 places and stand at — 2.

0[50 -s[51 + 5] 2 [5e] 1 [2] s [&] s [6] 7 [5] 7

By looking at the number line, answer the following question :
Example2: (a) One button is kept at — 3. In which direciion and how
many steps should we move to reach at— 97

(b) Which number will we reach if we move 4 numbers to
the right of - 6.
Solution : (a) Wehave to move six steps to the leftof — 3.
{b) Wereach—2 when we move 4 stepsto theright of — 6.
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EXERCISE 6.1

1. Write opposites of the following :
(a) Increaseinweight (b} 30kmnorth
(¢) 326BC (d) Lossof% 700
(g) 100 mabovesealevel
2. Representthe following numbers as integers with appropriate signs.

(a) An aeroplane is flying at a height two thousand metre above
the ground.
(b) A submarine 18 moving at a depth, eight hundred metre below
the sea level.
(c) Adepositofrupeestwo hundred,
(d) Withdrawal ofrupees seven hundred.
3. Represent the following numbers onanumberline :
(a)+5 {b)- 10 (c)+8 (d)}—1 (e)-6
4. Adjacent figure is a vertical number line, representing
integers. Obgerve it and locate the following points : B
(a) IfpomntDis+8, then which point is—87
(b) IspointGanegative integer or a positive integer?

(c) Write integers forpoints BandE. s
(d) Which point marked on this number line has the least o

value? n
() Arrange all the points in decreasing order of value. '

5. Tollowing is the list of temperatures of five places in India  «

on a particular day of the year. v
Place Temperature s | ;|
Siachin 10°C below 0°C ... | € < v QIR
Shimla % o AL 1 o SN IR
Ahmedabad 30°Cabove0°C.........ooc.... Wl A r Yol
Delhi 207 above PE.....ccumimimnse AN S
Srinagar 5°Cbelow 0°C i L
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(a) Write the temperatures of these places in the form of integers in
the blank column.

(b) Following is the number line representing the temperature in
degree Celsius.

95 -20° 15 -l0 -5 0 S 10 15 R 25 30 35 40
Plot the name of the citv against its temperature.
(c) Whichisthecoolest place?
(d) Write the names of the places where temperatures are above

16°C.
6. In each of the following pairs. which number is to the right of the
other on the number line?
(a)2,9 (b)-3,-8 (c)0,~1
(d)—11,10 {e)—-6.6 (f)1,—100
7.  Write all the integers between the given pairs (write them i the
increasing order.)
(a)0and -7 (b)-4and4
(c)—8and—15 (d)—30and-23

8. (&) Write four negative integers greater than — 20,
(b) Write four negative integers less than— 10.
9. For the following statements, write True (T) or False (F). Il the
statement is false, correct the statement.
(a)— 3 isto the right of - 10 on a number line:.
(b)—1001s to the right of — 50 on a number line.
(¢) Smallestnegative integeris - 1.
(d)—26is greater than —25.
10. Draw anumber line and answer the following :
(a) Which pumber will we reach if we move 4 numbers to the right
of -2,
(b) Whichnumberwill we reachitwe move S numberstothelefiof].
(¢) If weareal - 8 on the number line, in which direction should we
movetoreach—137
(d) If'weareat - 6 on the number line, in which direction should we

movetoreach—17
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6.3 Additon of Integers
Do This ~-._

(Going up and down)

In Mohan’s house, there are stairs [or 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 leve] as zero.

Tefrzce

-

J_l

|

_J_[r—r

- i Crround floor

r2 3456718

T

i
= * Gudnm

S S|

2-7

Dao the following and write down the answer as integer :

(a)
(b)
(c)

(d)
()
(0

(10 G steps up [rom the ground Noor.

Go 4 steps down from the ground floor,

Gio 5 steps up from the ground floor and then go 3 steps up further
from there.

(o 6 steps down from the ground floor and then go down further 2
steps from there.

Go down 35 steps from the ground floor and then move up 12 steps
from there.

Go & steps down from the ground floor and then go up 5 steps from
there.
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(¢) Go 7 steps up from the ground floor and then 10 steps down from
there.

Ameena wrote them as follows :

(a)+6 (b)—-4 () (F5)+(+3)=+8
{d)(—6)+(-2)=—4 () (—3)+#12)=+7 D{-8)+{+5)=-3

(g) (+T) +H (-1 =17

She has made some mistakes. Can you check her answers and correct those
that are wrong?

Try These

Draw a figure on the ground in the form of a horizontal number line as

shown below. Frame questions as given i the said example and ask

your friends.

~10~9 =8 ~7 -6 —5 —4 -3 -2 1
gt} e o

._.._~
. b
L L
b
T
L on
L -3
b— O}
L. oy
| =

=
v

0
A Game
Take a number strip marked with integers from+25to - 25,
F Fl-sBl< =] =1e] 1 2] s [&] s [e] 7| [

Take two dice, one marked 1 (o 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 number strip. [n each throw, the player has to see what she has
obtained on the two dice. I the first die shows 3 and the second die shows —
sign, she has —3. [f the first die shows 5 and the second die shows *+" sign,
then, she has +5.
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Whenever a player gets the + sign, she has to move in the forward direction
(towards + 25) and if she gets “-* sign then she has to move in the backward
direction (towards —23).

Each plaver will throw both dice simultaneously, A player whose counter
touches -25 is out of the game and the one whose counter touches + 25 first,
winsthe game.

You can play the same game with 12 cards marked with + 1.+ 2,+3,+4,+5
and+6and—1,-2, ...~ 6. Shuffle the cards after every atterpt.

Kamla, Reshma and Meenu are playing this game.

Kamla got +3, + 2, + 6 in three successive attempts. She kept her counter at
themark +11.

Reshma got -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? Al 1 or
at+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 one white button
(+1)and one black button (— 1) will denote zeroie. [1 +(—1)=0]

Inthe following table, integers are shown with the help of coloured buttons.

 coloured buttens Integers
OOOO® p
®ee
o
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Let us perform additions with the help ofthe coloured buttons.

Observe the following table and complete it.

PR O OOOO® D=
D-®-SS | 2)+(-1=-3
DOOD D -DOOODD | o

You add when yeu have two positive numbers like (+3) + (+2)=+5[=3+
2]. You also add when vou have two negative integers, but the answer will
take a minus (—) sign like (-2)+ (-1)=—(2+1)=-3.

Try These

Find the answers of the following additions:

(a)(-11) +(-12) (b) (+10) +(+4)
(¢)(-32)+(25) (d) (F23) +(+40)

Now add one positive integer with one negative integer with the help of these
buttons. Remove butions in pairs 1.e. a white button with a black button
[since (+ 1)+ (- 1)=0]. Check the remaining buttons.

(a) (~4)+(+3)

@ @ @ @
=(-1)+(-3)+(+3) ® @ @ @
=(-1)+0=—1 ®

(b)  (+4)+(-3) @ @

@ @ @

=(+ 1)+ (+3)+(-3) e 06
—(+1)+0=+1 @

You can see that the answerof4 -3is land—-4+3 15— 1.
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So, when you have one positive and one negative integer, you must
subtract, but answer will take the sign of the bigger integer (Ignoring the
signs of the numbers decide which is bigger).

Some more examples will help :
() (+3)+(-8)
=(+3)+(=3)+H(=3)=0+(-3)=(-3)
d (+6)+(-4)
= (+2)+ (+ )+ (- 4)=(+2)+0=+2

Try These
Find the solution of the following:
(@(-7)+(+8) (b) (~9)+(+13)
() (+7)+(-10) () (+12)+(=7)
6.3.1 Addition of integers on a number line ,-‘l

It 18 not always easy to add integers using coloured buttons. Shall |
wenuse nuniber line for additions?

_l-#lll"
(1) Letusadd 3 and 5 on number line. . H.
ST T T Er e rerikre
9-871-65-432-1012345%67(s02

Fig. 6.4

Omn the number line, we first move 3 steps to the nght from 0 reaching 3, then
wemove 5 steps to the right of 3 and reach 8. Thus, we get 3+ 5=8 (Fig 6.4)

(i1) Letus add — 3 and —3 on the number line.
: TTrroerererrrerreTTTrerrrTTeT.
@?ﬁ--ﬁ--dr__;zlg}lza:isﬁ?s

Fig. 6.5
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On the number line, we first move 3 steps to the lefi of ) reaching — 3, then we
move 3 steps to the leftof -3 and reach— 8. (Fig 6.5)

Thus, (—3) +(-5)=-8§.

We observe that when we add two positive integers. their sum is a positive
integer. When we add two negative integers. their sum is a negative integer.

This also illustrates that when we add a positive integer to a number, it
increases the value of the number, bul when we add a negative integer lo a
number, the value of the number reduce. To check this add the following pairs
ol numbers using number line.

(a)(-2)+(-4) (b) (+4)+(+1)

(e)(-1)+(-6) (d) (+3)+(+6)

(iii) Suppose we wish to find the sum of (+ 5) and (- 3 ) on the number line.

% b %4 I == -
—3?654—3—2—1 345 7 B

Fig 6.6

'

First we move (o the right of 0 by 5 steps reaching 5. Then we move 3 steps lo
the left of 3 reaching 2. (Fig 6.6)

Thus, (+5)+(-3)=2
(iv) Similarly, let us find the sum of (- 5) and (+ 3} on the number ine.
= r':' T 2
- I ] | I I | | I I I I [ I ===
-7 -6 -5 4—3@ 1 0 1 2 3 4 5 6 7

Fig 6.7

First we move 5 steps to the left of ) reaching — 5 and then from this point we
move 3 steps to the right, We reach the point — 2. Thus, (— 5) + (+3)=- 2.

(Fig6.7)
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Try These
1. Find thesolution ofthe following additions using a number line :
(@)(-2)+6 (b)(-6)+2

Make two such questions and solve them using the number line.

2. Find thesolution of the following without using number line :
(@) (+7)+(=11) (b)(~13)+(+10)
@D+ (+9) (@) (+10)+(-5)

Make five such questions and solve them.

Letusadd 3 and — 3. We first move from 0 to +3 and then from -+ 3, we move 3
points to the left. Where do we reach ultimately?

S

=+

R T |

I I ] ]
7 6 =5 ~4—1 -2

! O s S S
L 1 23 ¢ :5 8
Fig. 6.8
From the Figure 6.8, 3 +(—~3)=0. Similarly, ifwe add 2 and - 2, we obtain the
SUIN &5 ZET0.

Numbers such as 3 and— 3, 2 and — 2, when added to each other give the sum
zero. They are called additive inverse of each other.

Whatis the additive inverse of 67 What is the additive inverse of - 77
Example 3 : Usingthe number line, write the integer which is

(a)4 more than—1
(b) 5 lessthan3

Solution : (a)We want to know the integer which is 4 more than —1. So,
we slarl from —1 and proceed 4 steps to the right of 1 to reach
3 as shown below:

Fig. 6.9

;
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Therefore, 4 more than 1 is 3 (Fig 6.9).

(b)We want to know an integer which i3 3 less than 3; 30 we
start from 3 and move to the left by 5 steps and obtain -2 as
shown below ;

- "--.,.".""-.‘.'_.-""-.i--"'- .F.""-._ =
I o 4 ' I I | I I N
-6 -5 -4 -3 @ -1 0 1 2 3 4 5

Fig. 6.10

Therefore, § lessthan 3is-2. (Fig6.10)
Exampled: Findthe sumof(-9)+(+4)+(-6)+(+3)

Solution:  We can rearrange the numbers so that the positive integers and
the negative integers are grouped together. We have

(=N+(+4)+{—6)+(+3)
=(-9)+(=6)+(+4)+(+3)=(-13)+ (+ 7)=—8H-TH(+7)
=—8+0=—38
Example5: Find the value of (300 +(—23) +{—63)+(+55)
Solution: (B0 +(+55)+(-23)+(-63)=85+(-8G)=-1
Example6: Find the sumof(- 10),{92),(84)and (- 15)
Solution: 100+ 02)+(BH+(—13)=(-10)+(-15)+92+84
=(-25)+176=151
EXERCISE 6.2

A

1. Using the number line write the integer which is :
(a) 3morethans
(b) Smorethan—5
{c) 6lessthan2
(d) 3lessthan-2

2.  Usenumberline and add the following integers:
(&) 9+(-6)
(b) 5+(-11)
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(¢} DH(-7)

(d) (-5)+10

(&) (-1)+(=2)+(-3)

(0 (-2)+8+(-4)
3. Addwithoutusing number line:

(a) L1+(=7) (b) (~13)+(+18)

(¢} (-10)+(+19) (d) (-250)+(+150)

() (-380)+(-270) () (~217)+(-100)
4. Findthesumof:

(a) 137and- 354 (b) -52and52

(¢) -312,3%9and 192 (d) —50,-200and300
5. Fmdthesum:

(8 (DH{=9+4+16

(b (3T)+(-2)+(-63)+(-8)

6.4 Subtraction of Integers with the help of a Number Line

For every subtraction statement we have corresponding addition statement.

For example, for subtraction statement 6 — 2 = 4 we have the addition
statement &6 =4 + 2 i.e., for the subtraction statement, “what do we obtain if
we subtract 2 from 6, we need to find “what should be added to 2 to get 6.7
We know that the answer is 4. Let us understand this with the help of a
number line (Fig6.11).

)

- F
I L

| | I :I._.
10123 4 5(6)7 3
Fig. 6.11

I R I
T -6 -5 <4 -3 -2

I
8
Tt shows that we should add 4 to 2 to get 6.
Letus find the value of (-6) - (-2).

Now for the subtraction statement (—6) - (-2)= |:| , the addition staterment
15 (—6)= |:| +(—2) 1.e., what should be added to—2 to get (—6).
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Number line shows that to get(—6) we should add (-4} to (-2). (Fig6.12)
%)
L

‘ IEI?‘[-_L@EIAI]IEI]!]Ilé_”;:’rgflu":!ﬁ
Fig. 6.12
Therefore, (—6)—(—2)=—4
But we know that (—6) +(+2)=-4
Hence, to subtract (-2) from (-6), it i3 enough to add the additive inverse of
(-2).
Letus have more examples of subtraction.
Example 7 : Find the value of (—8)—(-10)
Solution : (-8)—(-10)=[___ | implies(-8)=]___ |+(-10)
On the number line, it show that we have to add (+2) to
(—10)to get (-8) (Fig 6.13)

e
L] &

I | | | TR | | I | [ | I .I | | | I | |
N-10-968-7-6-5-4-3-2-1012 234567
Fig. 6.13
But we know (—8) +(+10)=+2
Therefore, to subtract (-10) from (—#) it is enough to add the
additive inverse of (-10). Hence, to subtract an integer
from another integer it is enough to add the additive
inverse of the integer that is being subiracted to the

otherinteger.

Example8 : Subtract (—4) from (— 10)

Solution : (- 10)— (—4)=(- 10)+ (additive inverse of - 4)
=-10+4=-6

Example9: Subtract (+3) from (- 3)

Solution : (~3)—(+3)=(-3) +(additive inverse of+3)
==N+({-3)=-6
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EXERCISE 6.3

l. Subtract

(a) 35-(20) (b) 72-(90)

(e) (-15)—(-18) (d) (-20)~(13)

(e) 23—(-12) (D) (-32) -(-40)
2.  Fillinthe blanks with =, < or=sign.

() (—3)+(-6) (~3)-(-6)

) (-2D)~(-10)  (-31)+(-11)

(e) 45—(-11)  57+(-4)

(d) (~25)-(-42) (-42)-(-25)
3.  Fillinthe blanks.

() 8+ =0 (b)13+___ =0
(€) 12+(-12)= d) -+  =-12
() —15=10

4.  Findthe value of:
() (7)-8—(-25) (b) (~13)+32-8~1
(e) (=7)+(-8)+(-90) (d) 50-(-40)-(-2)

€%,  What have we discussed?

, 1. We have seen that there are times when we need to use numbers

— with a negative sign. This is when we wanl lo zo below zero on
the number line. These are called negative numbers. Some
examples ol their use can be in temperalure scale, water level in
lake or river, level of oil in tank etc. They are also used to denote
debit account or outstanding dues.

2. The collection of numbers....~4.—-3.-2,-1,0.1,2. 3.4, ... is
called imfegers. So,— 1. - 2.- 3, -4, .., called negative numbers
are negative integers and 1, 2. 3. 4.... called positive numbers
are the positive integers.
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3. We have also seen how one more than given number gives a
successorand one less than given number gives predecessor.

4. Weobserve that

(a) Whenwe have the same sign, add and put the same sign.

(i) When two positive integers are added, we get a positive
integer
[e.g. (+3)+(+2)=+5].

(i) When two negative integers are added, we get a negative
integer
leg. (-2)+(~ 1)=-3].

{(b) Whenwe have different signs, subtract and put the greater
number’s sign.

(c) 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 the
integers [e.g. (+4) +(-3)=+1 and (-4)+(+3)=-1].
. We have shown how addition and subtraction of integers can
also be shown on a number line.

1ry
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7.1 Introduction

Subhash had learnt about fractions in Classes I'V and V, however he was not
very confident so whenever possible he would try to use fractions. One
occasion was when he forgot his lunch at home, His friend Geeta invited him
to share her lunch. She had five pooris in her lunch box. So, Subhash and
Geeta took two pooris each. Then Geeta made two equal halves of the fifth
poori and gave one-halfto Subhash and took the other half herself, Thus, both
Subhash and Geeta had 2 full pooris and ene-half poori.

2 pooris + half-poori—Subhash 2 pooris + half-poori-Geeta
Where do you come across situations with fractions inyour life?
Subhash knew that one-halfis writtenas 1 .
2
While eating he further divided his half poori into two /
equal parts and asked Geeta what fraction of the whole
poori was that piece? (Fig 7.1) Fig.

Without answering, Geela also divided her portion of the
half puri into two equal parts and kept them beside
Subhash’s shares. She said that these four equal paris
together make one whole (Fig 7.2). So, each equal part 15
one-fourth of one whole pooriand 4 parts 1ogether will be

\JL/ LV

1

% or | whele poor. Fig. 7.2
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As they ale, they discussed whal they had learnt earlier. Three parts out of 4
equal parts is : . Similarly, % is obtained when w:.: divide a whole into
seven equal parts and take three parts (Fig 7.3). For, 5 e divide a whole
into eight equal parts and take one part out of it (Fig 7.4),

Fig. 7.3 Fig. 7.4

Geeta said that we have leamt 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.

7.2A Fraction
Let us recapitulate the discussion.
A fraction means a partota group or of aregion.

3 isafraction. Weread itas “five-twelfths".
12
What does “12" stand for? It is the number of equal parts into which the

whole has been divided.
What does 5" stand for? It is the number of equal parts

which have been taken out. r :
Here 5 i3 called the numerator and 12 15 called the K{L\

: Y *»fxt-‘?j?:?\
denominator. . ™

Name the numeratorof the fraction ,?r . What is the devominator of 155

Play this Game:
You can play this game with your friends.
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Take many copies of the grid as shown here.
1

Consider any fraction, say %

Each one of you should shade % ofthe grid.

The condition is that no two of you should shade

same pattern.

EXERCISE 7.1
1, Write the fraction representing the shaded portion.

<)
See
i () (i) @)
I )

o <
T

(ix) (x) (1) ()
2. Colour the partaccording to the given fraction.
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Lh

S ek e i
(1) 3 iii) 3 (iii) 3
A A/
SO BT
& ._,,“__\ I
kol Y |
¥ b
i 4
(iv) E (v) E
. Identify the error, ifany.
A )\
[T\ \
b
3
Thisis % Thisis % Thisis i
. What fraction of a day is 8 hours?

. What fraction of an hour is 40 minutes?
. Arya, Abhimanyw, and Vivek shared lunch. Arya has brought two

sandwiches. one made of vegetable and one of jam. The other two boys

forgot 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 Arya divide his sandwiches so that each person has an
equal share?

(b) What part of a sandwich will each boy receive?

. Kanchan has three frocks that she wears while plaving. The material is

good, but the colours are faded. Her mother buys some blue dye and
uses it on two of the frocks. What fraction of the Kanchan’s frocks did
her mother dye”

A
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8. Write the natural numbers from 2 to 12. What ﬁaﬂﬁm of them are

prime numbers?
9. Write the natural numbers from 102 o 113. What fraction of them are
prime numbers?
10. What fraction ofthese circles have X s in them?
®® OO0 O@ 00 OO 0O
O¥XRXR XOOX XXX
(a) (b) (e)

11. Dinesh, Sumit, Ram Joy, Marshal, Imran, Jayant, babu, Kabir and
Rohan decide to play basketball. The first five boys are in the first
team and the rest are in the second team. What fraction of the boys is in
the first team?

12. Kristin received a CD player for her birthday. She bought 3 CDs and
received 5 others as gifis. What fraction of her fotal CDs did she buy
andwhat fraction did she receive as gifis?

7.3 Fraction on the Number Line
You have learnt to show whole numbers like 0,1,2... on anumber line.

Can you show fractions op anumber line. Let us draw anumber ling.

1
Canwe show 5 on it?

]
We know that Bl is greater than () and less than 1, so it should lie between 0
and 1.

1
Since we have to show 5 We divide the gap between 0 and | into two equal

1
parts and show I part as 5 {as shown in the Fig 7.3).

p " (561 ;
= x -
]

W

oL
2

Fig, 7.3
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To show % on a mmmber line. Into how many equal parts should the length

between 0 and 1 be divided? We divide the length between 0 and | into 3

1
equal parts and show one part as 3 (as shown in the Fig 7.6)
0

W

1
3 Fig. 7.6

Can we show 2 on this number line? % means 2 parls oul ol 3 parts as shown
(Fig 7.7).

0 1 2 =3
3 Fig. 7.7 3

Similarly, how would you show g and % on this number line?

% 18 the point zero whereas % 18 1 whole, 1t can be shown by the pont 1

(as showninFig 7.8).

" ; o) AP : .
0 T 2 P
= (=0) — = = (E=1)
3 3 Fig. 7.8 3 3
So if we have to show % on a number line, then, into how many equal parts
should the length between 0 and 1 be divided? If P shows % then how many
equal divisions lie between 0 and P? Where do % and % lie?
Try These
L. :Shﬂw_-g- onanumber line.
2 Shﬂw-m, 15 m,nnli i onanumber line.

5. Canyoushow any other fraction between 0 and 17 Write five more
fractions that you can show and depict them on the number line.
4. How many fractions lie between 0 and 1? Think, discuss and write

your answer?
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7.4 Proper Fractions

You have now learnt how to locate fractions on a number line. Locate the

.3 10 .
Erachnns; , 3 -3 v g Onseparate number lines.

e

Does any one of the fractions lie beyond 17
All these fractions lie to the left of 1as they are less than 1, Why?
T a proper fracition the numerator is always less than the denominator.

Try These
1. Giveaproperfraction:
(a) whosenumeratoris 5 and denominatoris 7,
(b) whosedenominatoris 9 and numeratoris 5.
(¢) whose numerator and denominator add up to 10. How many
fractions of this kind can vou make?
(d) whose denominator is 4 more than the numerator.
(Make any five. How many more can you make?)
2. Afraction is given.
How will vou decide, by just looking at it, whether, the fraction is
(a) lessthan1?
(b) equalto1?

3. Fillup using one ofthese: =", *<'or ="
3
CEARE ®2[]t  ©i]F
. 0 2005
@ 5[] ©¢[]t  ©3s

7.5 Improper and Mixed Fractions

Anagha, Ravi, Reshma and John shared their tiffin, Anagha had brought
pooris, Ravi had brought rootis, Reshma had brought mixed vegetable and
John sandwiches. They shared the rotis and the pooris as well as the
vegetables and sandwiches. Among them they had brought 5 apples. After
eating the other food, the four friends wanted to eat apples.
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How can they share five apples among lour of them?
Anagha said, *Let each of us have one full apple and a quarter of the fifth
apple.”

T P P RN
W, )0 O (O
Anagha Ravi Reshma John

Reshma said. ‘That is fine, but we can also divide each of the five apples into
4 equal parts and take one-quarter from each apple.’

bk n "'"'-_ =4 'T'-I & h "
‘F | I'|_. £ Il"r ':.-.4..| l.r LI f_l I-".' | LN f._l
\::, baag I“J \\:.:\J o y J ﬂ\‘_:fj Y .L,':’} ‘\‘._::\I Yot “:!)
! —= i . & \ W h ¥
Anagha Rawvi Reshma John

Anagha said yes both the ways of sharing the apple are same. Each share can
be written as five divided by 4. Ravi said, you mean 5+ 47 John said ves, it is
also written as % .

Anagha said In % , the numerator 15 bigger than the denonunator. The
fractions, where the numerator is bigger than the denominator are called
improper fractions.

Thus, fractionslike 2. 12, JEE are all improper fractions,
1. Write five improper fractions with denominator 7.
2. Write five improper fractions with numerator 11.
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5
The fraction of apples received by each of the friends is - . However, as
Anagha said, itis alone one apple and one fourth more as shown in the picture
(Fig. 7.9).

This is 1 . - Each ofthese is %
(One) - (One fourth)
Fig. 7.9

1 = : 1 «
Thus, 1+ 4 iswritten as 1 i and is the same as%

Recall the pooris eaten by Geeta. She got 2 L[:-crrcu'ms (Fig7.10).1.e.

O 004

This 1s 1 Fig. 7.10 This is g &
How many shaded halves are there
in L 5 Do you know?
o 2 Tl]_ﬂ 5 “ . f t & § t.s
There are 5 shaded halves, gnp—smeﬁ ‘q'ad = rmqu;
; are often m mixed numbers. For
So, the fraction is % . Canalsobe | " K : " ﬂli.e.s'a;d
. , example one sizeis 3 — inches™
wrmenas-s- 21 isthe suchas 2 3 8
2 1 2 '-‘{l_i inches™ is another.

Fractions such as 1 % and 2 5
are called Mixed Fractions. A mixed fraction has a combination of & whole
and a part.

Where do you come across mixed fractions? Give some examples,
Example 1: Express the following as mixed fractions :
fa) 17 (b)) n (c) 27 (d) 7

_ 4 3 5 3
Solution:  (a) 17 4
4 4 17 i.e.4wholeand ! more, or4 |
. 4
16
1
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3
(a) +  3yT . ;
9 i.e. 3wholeand Tmare,orST
s
. 5
@3 537 : ;
. §5 i.e. 5wholeand Tmurt‘-.nr:?
2
@ L 3y7
-+
-
i
Wewrite - = 2 L
3 3
208 ko Lol
l}ltemately, =13 +3 ;'.+3 23]

Thus, we can express an improper fraction as a mixed fraction by dividing the

numerator by denominator to obtain the quotient and the remainder.
G e L : . Remainder
Then the mixed fraction will be written as Quotient L ;
Divisor

Example2: Express the following mixed [ractions as improper fractions:

() 23 ®)7 1 (©)5 2
Solution : (a) 2 % = [23:4: H 14_]

071 = COH o

(¢) 5 % — .{-5’“? +3 = 3.__?

Thus, we can express a mixed fraction as an improper fraction
by multiplying the whole with the denommator and adding
the numerator to it. Then the improper fraction will be

(Whole = Denominator) + Numerator

Denominator
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EXERCISE 7.2

D w223
W33 D253
2 s e

®) 5553
2. Express the following as mixed fractions :

on 20 11 17
(a) 3 (b) = (c) -
@2 © 2> O3
3. Express the following as improper [ractions :
(M?% ﬂﬂi% [ﬂ:%
mnu% [ﬂ?% ma;

1. Draw number lines and locate the points on them ;

7.6 Equivalent Fractions

Look at all these representations of fraction (Fig 7.11).

Fig. 7.1/

3 E o2 3
These fract =, =, =
ese fractions are 3 T e

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?

These fractions are called aquivalent fractions. Think of three more fractions

thatare equivalent to the given fractions.
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Try These
L Aesand 2 equivalent? Givereason.
2. Are% and % equivalent? Givereason.
3, am% and % equivalent? Give reason.
4. Give example of four equivalent fractions.
5. Identify the fractions in each.

Are these fractions equivalent?

Understanding equivalent fractions

1 2

i r

3 . ,%g_ are all equivalent fractions.

They represent the same part of a whole.

ﬁ Think. discwnss and write

Why do the equivalent fractions represent the same part of a whole?
How can we obtain one from the other?

s
Consider l and = . The numerator of the second fraction is twice
the numerator of the first and the denominator of the second is also
twice that of the first,

What does this mean”
Thi _ 2 12
SNLES B % o0
2 | 3 1=3 1
Similarly ~= 2 = 2% =2
miay 37§ 23 2
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HMEFITR ™ 24

To find an equivaleni fraciion 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 1 sre:

E:E E=1 E=i:a.ud]:::;a::Lmm'tz
32 6" 3x3 0" 34 12 0

Do you agree with her? Explain with reasons.

1. Find fiveequivalent fractions each of.
o H 1 - - 1 amh 3 i 5
(i) 3 (ii) = (i) = (iv) 9
Another way

Is there any other way to obtain equivalent fractions? Look at Fig 7.12.

FAY /N
P VAN

% i5 shaded here Fig. 7.12 % 15 shaded here
W ‘ 4 2 i .
T'hey coverequal arealie., 3 and 3 are equivalent fractions.
4_A+2 2
6 6+2 3

To find an equivalent fraction, we may divide both the numerator and the
denaminator by the same number,

12 12+3 _ 4

5

One equivalent fraction of 175 8 33
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Can you find an equivalent fraction of % having denominator 5 7

Example3: Tindthe equivalentfractionof ——withnumerator 6.

The given fraction is 5 The required fraction has numerator
6.

Solution:  We know 2 = 3 = 6. This means we need to multiply both the
numerator and the denominator by 3 to get the equivalent

fraction.
2 23 6
W T 853 TS

5

F =

(4]
thus, we get 5 15

Can you show this pictorially?

Exampled: Findthe equivalent fraction of 1—; with denominator 7,
|:| 3

15
Solution ; We have 35 = 7

We ohserve the denominators. Since 35+ 5=7. So, We divide
the numerator of 35 alsoby 3.

15 15+5 3
Wehave 35 = 355 = 7

g 15 3
Thus replacing D by 3, we get 35 = T

Aninteresting fact

There is something quite interesting about equivalent Factions. Complete
the given table. The first two rows have been done (Nr. is for numerator and
Dr. is for denominator).
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Equivalent Product of the Product of the Arcthe
fractions Nr.ofthe1*and | Nr.of the2“and |products

the Dr. of the 2" Dr.of the 1" equal?
= 1%9=9 3x3=9 Yes
= 4%x35=140 5%28=140 Yes

JE|GIS |l = (@& el w

=] e b | = | ] -

What do we infer? The product of the numerator of the first and the
denominator ol 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 products for other pairs of
equivalent fractions. Do you find any pair of fractions for which cross
products are not equal? This rule is helpful in finding equivalent fractions.

Example5: Findthe equivalent fraction of 4 with denominator 63.

9
i . 2Ll
Solution: Wehave 5" &8
For this, we should have, 9 %[ |=2 %63,
"B P
So, %Q = - ?3
S - g . 1
Therefore, [ |= 5 14ie., 5~ 63

7.7 Simplest Form of a Fraction
. .36 ; D3 :
Given the fraction 5 let us try to get an equivalent fraction in which the

numerator and the denominator have no common factor except 1.
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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 I8 and 27 also have common factors other than one.

The common factors are 1,3, 9; the highest s 9.
Therefore, 18 _ 18<9 2
27 2749 3
Since 2 and 3 have no common factor, we get the fraction % in the simplest
form.

A fraction is said to be in the simplest (or lowest) form if its numerator
and deneminator have no common factor except 1.

Theshortest way: o .
The equivalent fractions given here are quite
interesting. Each one of them uses all the digits
from 1 to 9 once!

The shortest way to
find the equivalent
fraction in the
simplest form is to

find the HCF of the 2_3 38
numerator and 6 9 1?4
denominator, and _;_ = _§_ =E
then divide both of 4 6 158

them by the HCF and | Can you find two more such equivalent fractions?

get the equivalent
fraction in the simplest form.
Consider, 29

The HCF of 36 and 24 15 12.

Therefore, 36+12 = 3
24+12 2

4

Thus the idea of HCF helps to reduce a fraction to its lowest form.
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1. Write th'is.-L gamplaﬁfm?iﬁ’ o - %
{?ﬁﬂ — (i) oy (i) . (iv) 55 (v) S
2.1s 75 in its simplest form?

EXERCISE 7.3
1. Write the fractions. Are all these fractions equivalent?

POOE

DDDD C‘D O 0000
(b) Qs e 00
0000||lo co o O |2 2000

2. Write the fractions and pairup the equivalent fractions from each row.

)

3. Replace |:| ineach ol the fﬁﬂﬂwiﬂghj_l'ﬂla memmﬁmher
2 8 _ 10 <3 ]

@ === {b) i ©5 =%

[]
=]
7

45 15

(}_——D

5‘51 =
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4. Find the equivalent fraction of % having

(a) denominater 20 (b) numerator 9
(¢)denominator 30 (d) numerator 27
5. Find the equivalent fraction of %g— with
(a) numerator 9 (b) denominator 4
6. Check whether the given fractions are equivalent :
5 30 3 1z A
@353 ™ 10" 50 © @
7. Reduce the following fractions to simplest form :
. 48 150 . &4
@ z5 ) =5 (©) oz
o 12 T
@ 5 (€) 3%

8. Ramesh had 20 rotis, Sheelu had 50 rotis and Jamaal had 80 rotis. After]
4 months, Ramesh used up 10 rotis, Sheelu used up 25 rotis and Jamaal
used up 40 rofis. What fraction did each use up? Check if each has used
up an equal fraction of her/his rotis?

9. Match the equivalent fractions and write two more foreach.

250 2
L]] Eﬂ_ﬂ- (er) 0
(i) % (h) %
(iif) ggg. (c) _%_
(iv) _;*j_‘g (d) %
5y, 220 9
O == AT

7.8 Like Fractions
Fractions with satme denominators are called like fractions.

Th L i -3— —S--' 1 1ike fracti
Ls, 15> 15 *15 *1% area e fractions.
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7 T o P
Are 57 and 38 like fractions?

Their denominators are different. Therefore, they arenot like fractions.
They are called unlike fractions.

Write {ive pairs of like fractions and five pairs of unlike fractions.

7.9 Comparing Fractions

Sohnt has 3 % rotis. Rita has - rotis. Who has more rotis? The answer fo

4 2
this seems simple since Rita has % rotis which are equivalent to 2 a rotis.
Clearly since Sohni has 3 full rotis and more and Rita has less then 3 full rotis.

S0, Sohni has more rofis.
1. 4

MNow consider some other fractions

1 ana 1 Fe713
Taer 5{F1g y

L | ot 3 | e

e [ s

Ly |

Fig. 7.13
Can you tell which fraction is the biggest?
Is jtir ? Why not?
If é is the largest fraction then what can we conclude?

The smaller the denominator, the greater the fraction. But is this abways true
that larger the denominator the smaller is the fraction? Think about é and

l% which 14 bigger?
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Try These
1. You get one-fifth of a bottle of juice and your sister gets one-third
of abotile of juice. Who gets more?

7.9.1 Comparing like fractions

Like frachomns are fractions with the same denominator. Which of these are
like fractions?

2.3 173 4.4

5 4 5§52 5 5 7

As the denominators in the like fractions are the same so in order to compars
them we only see which of them have a bigger numerator.

Forexample, which is smaller?
E or ﬁ !
] 5

2
8

[}hwuusl}r — Issmaller

Similarly hetween 3 and 2 g % is greater and so on.

To compare two like fractions it is just enough to compare their numerators!

i 15 5
So, whichisbigger: i o ID
Try These
1. W]:'iii:his the larger fraction?
8 11 13 17 12
m’"""u} W) 5 or (i) 753 o Toz

Why are these comparisons em_ym make?
2. Write ﬁmseinast:nmding_ and also in descending order

5 11 13
O T T
: 341’11 a1 A 2O 18 9%
{bjﬁ 575" 5§75 © i T T R i e
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7.9.2 Comparing unlike fractions

Among oL 1 1 1 whichisthe greatest fraction? It is obvious that
i_ is t.hvs:2 gre%tcst nu:gbcr, because the equal part of a whole which this
fraction represents would be larger than the equal parts represented by the
other fractions. On the other hand, the fractiuni 15 the simallest number as it
represents the smallest equal part. In each case only one equal part hast been
taken. 2
Let us now know look at these fractions, EE; lzé ; ; p
Which is the smallest fraction of these?
Which is the largest among them?
In each case here, two equal parts have been taken. The largest number of
equal parts are taken in the first fraction, where each part taken is the whole
itself. The smallest number of equal parts are in 2

2 2 2 2
75100 3

13
It is therefore obvious lhﬁt% 1% the smallest and T the largest.
Try These
1. Arrange the following in ascending and descending order :
@l & 1 i
12723° 5 "7 °50° 9 17
{L_liiii
nm 35 12" 13 4 17
(c) Wnta'.’:’ more similar examples and arrange them in ascending
‘and descending order.

How do we compare [ractions that have dillerent denominalors and
numerators?

Suppose we want to compare two unlike fraction like i— and % Itwould
be possible to compare them if' somehow we can make the number of parts
in the denominator of the two fractions equal i.e., make the equal parts taken
mn their case exacily matching each other. Once we do that, than the number
of parts in the numerator can be easily compared.
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Consider 2 and % . Which of them is larger? How do we make the

denominator same?
We find equivalent fractions to bath.
2 4 6 8 10

376 9 12715 e
L L <

4 8 12 16
The equivalent fractions of % and % with the same denominator 12 are
8 9 and  respectively.
12 12 = .
o 2.8 .3 3
1.€. T 13 and 4 12
TS 12

5 J—
therefore, T3

EXERCISE 74

1. Write shaded portion as fraction. Arrange them in ascending and
descending order using correctsign ‘<, *=", *>"between the fractions:

(b} |
| | | 15
() Show %, %, % %ﬂn the pumber line. Put appropriate signs
between the fractions given.

s 20z sl B

2. Compare the fractions and put an appropriate sign.
35 e | 1 4710 3 4
@z ]2 o=y 033 o 5lle
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3. Make five more such pairs and put appropriate signs.
4. Name the fractions and arrange them in ascending order.

OQ0||CeD||CO0O||®e0
L Redil ol JRL NeRoRnE B R

cCee| 00| |00
Ceoe|CO00||®o0®

5. Look al the figures and write *<” or =, *="between the given pairs of
fractions.

|
0 1
1 _J
| L |
9 T 2
2 2 2
[ [ [ |
2 1 2 2
3 3 3 |
| | l | |
7 1 b 3 4
) 4 4 - r]
[ 1 t J * |
o 1 2 i 4 3
5 5 5 5 5 5
[ I | i | | |
2 8 2 3 4 = .‘E
& & -1 & ] L]
: 1 3 2
@ ?D‘:-f ® 5[ |& © 5[5
6 Al
@ L3 0 L[

Make five more such problems and solve them with vour friends.
6. How quickly canyou dothis? Fill appropriate sign, ( *<7, =, *=")

o~ w2l ©5 z
030: oi0: oj0;
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) | 2 6 4 o 3 i

@+ W[ 15 OES A
6 4 ¥ S 118

i 1noLds ”TDE

7. The following fractions represent just three different numbers. Separate
them into three groups of equivalent fractions, by changing each one to

its simplest form.

. 2 3 b 16 10 _ 15

@ 3 M35 © 355 @ p & 5 O 7
12 16 12 12 3 4

@ o Wogg O 5 U W g O 35

8, Find answers to the following. Write and indicate how you solvad them.
5 4 9 2
—— = e
(a)ls 9 equal to 5 (b)Is E&qualtu 9 ?
4
307 :
9, Tlaread 25 pages of a book containing 100 pages. Lalila read 5 of the
same book. Who read less?

10. Rafiq exercised for % of an hour. while Rohit exercised for % of an
hour. Who exercised fora longer time?

11.In a class A of 25 students, 20 passed in [irst class; in another class B of
30 students, 24 passed in first class. In which class was a greater
fraction ol students getling first clags?

4 16, g
(c)Is 5 equal to Tk (d)Is Eeq_ualtn

T.10 Addition and Subtraction of Fractions

Whenever we ind new kind 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? That s, can we subtract one from the other? and
30 on. Which of the properties leamnt earlier about the numbers hold now?
Which are the new properties? We also see how these help us deal with our
daily life situations.

; ; 1w
Look at the following example. A tea stall consumes in her shop 2 5 litre of
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milk in the moming and 1% litre of milk in the evening. What is the total

armount ol milk she uzes in the s1all?

; 1 : : i
Or Shekhar ate 2 chapatis for lunch and | 3 chapati for 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 casily.

Try These
1. My mother divided an apple into 4 equal parts. She gave me 2 parts
and my brother one part. How much apple did she give to both ofus ?

2. Mother asked Neelu and her brother to pick stones from the w]:reat
Neelu picked i th of the stones and her brother also picked up — Lo of
the stones. What fraction of the stones d;dhathpmk up together %

3. Sohanwas making a table. He made — L fhofthe table by Monday. He
made another %Iﬁ on Tuesday and the remaining on Wednesday.
What fraction of the table was made on Wednesday?

In all these vou can also find out the remaining part. In the first problem the
apple remaining. in the second the frachion of the stones left to be picked and
in the third the remaining fraction of the table to be made.

Make ten 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 a 7 % 4 grid sheet (Fig 7.14), The sheet has
seven boxes in each row and four boxes in each
eolumn.
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How many boxes are there in total?

Colour five ofits boxes in green.

What fraction of the whole is the greenregion?

Now colour another four ol its boxes in yellow.

What fraction of the whole is this vellow region”

What fraction of the whole 1s c‘;ﬂu mEdg altogether?
3

Does this explam that — 5% T 38 3§ ?

Look at more examples
In Fig 7.15 (1) we have 2 quarter parts ol the figure shaded. This means we
have 2 parts out of 4 shaded or % of the figure shaded.

Fig. 715 (i) Fig. 7.15 (i)
g 3 1 & 7

'EZEEIIE.I I_I_E ;
LookatFig 7.15 (1) t 5 3
Fig 7.15 (ii) demonstrates 9 + Y + e e
What do we learn [rom the above examples? The sum of two or more like
fractions can be obtained as follows :

Step1 Add the numerators.

Step 2 Retain the (common) denominator.

Result of Step 1
Result of Step 2

Step 3 Write the fractionas

3 1 3 L 341 4

Letus, thus, add = 5 andg . We have E =S
7 3.,
So, what will be the sum of 3 and 1—2
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Try These
1. Addwiththe help of'a diagram.
Mgty @ F+3 ) 5 ot

PR I
2. Whatdowe getwhenwedothis 15 + 13-

1

How will we show this pictorially? Using paper folding?
Make 10 more examples of problems given in | and 2 above. Solve
them with your friends.

m Think, Discuss and Write

Can you think of solving these sums in some other way?

J Write how you ¢ould to them?

Finding the balance

In one of the problems above we found the amount of apple distributed.

We also considered the amount of apple left and asked how much of the
table is yet to be made.

The apple leftis one whole minus the %Hz apple distributed and the
table lefi to be built 1s one whole minus % of the table. These answers

could be easily found.
Considerthis example.

Sharmila had % ol'acake. She gave % out of that to her younger brother.
How much cake 1s left with her?

A diagram can explain the situation (Fig 7.16). (Note that, here the given
fractions are like fractions).

AVAWAVA
&\
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, 5 2_5—2_1 _l
We find that "5 6 — 8 or 5

(Ts this not similar to the method ofadding like fractions?)

Thus, we can say that the difference of two like fractions can be obtained as
Tollows:

Step1 Subtract the smaller numerator from the bigger numerator.

Step2 Retainthe (common) denominator.
Result of Step 1
Result of Step 2

Step3 Write the fraction as :

3 8 ,
Canwe now subtract — STl from — 0 -

Try These .

I, Findthedifferencs between —} and "i"“ .

2. Mother made a gud p&mma round shape. She divided it into 5
parls. Seema ate one piece from it. I T eat another piece then how
muchwould be lefi?

3. My elder sister divided the watermelon into 18 parts. [ ate 7 out of
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 problenis of this type and solve them with your friends.
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1.

EXERCISE 7.5

Write these fractions appropriaiely as additions or subtractions :

(a)

® &

(c)
o O

2. Complete the statements given in each figure

(a)

(b) +
Salv:i :

[-ﬁ] ﬁ-l_ﬁ. {}
o i B

© 2+5 @
i = @=)
M P-4 @
Shubharm painted

O O

+ -

+ \ =
8 7 5 1 21
15+1_5 © z-3 {]zz 72
12 7 5. % . 4
o Wate e
T e 0 G
Wgry Wgts

i -2

2"—‘—13 {11:] 3—-;-

ﬂf the wall space in his room. His sister
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Madhavi helped and painted ~_Jl_— of'the wall space. Howmuch did they
paimnl logether?

5. Kamleshbought 3 -zl—kg sugar whereas David bought 2 é—kg.ﬂf SUAL.
Find the total amount of sugar bought by both of them,
6. Fillin the missing fractions.
i 3 3 3 )
(a) ]_u_l:l= 10 &}D_.1=E ({:)D_F:
5

(d) 27 27

3
(i}

3 1
7. The teacher taught 5~ of the book, Mahesh revised —~ more on his
owrt, How much does he stll have lo revise?

8. Mohan was given 3 ofabasket of oranges. What fraction of oranges
was left in the basket?

7.10.2 Adding and subtracting fractions

We have learnt to do addition and subtraction with like fractions. It 1s also
not very difficult to add fractions that do not have the same denominator.
Remember, to compare unlike fractions we converted them into equivalent
fractions with the same denominators. We did this so that we could compare
the number of equal parts between the two fractions. When we add or
subtract fractions we have to do the same. First find equivalent fractions
with the same denominator and then proceed.

What added to El gives - 7 This means subtract —,i from é to get
the required number.

Since- z andé are unlike fractions, in order to subtract them, we find
equivalent fractions for them which are like fractions. Equivalent
%ractinns of % and -é- with the same depominator are 75 and

10
10 respectively.
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-y 1 1«5 5 I 12 2
Thlsmbecaubai—ﬁ ﬁ]ﬂﬂﬂrg— 55 =16
Therefore, 1.1 o @ >4 5

> 5 10 10 10 10

Example 6 : Letus now subtract i from g
Solution:  Wehave, LCM (4,6} = 12 [Remember we have done this to find
equivalent fractions|.
e 3 _ 3.5 33 10 & 1
Thereldtt, 6~ 24 62 @ 12 12 12

TryThese
1. Ad and:f-

9.  Subtract 2 from 3.
S

How do we add or subtract mixed fractions?
Mixed fractions can be seen to have two parts,

They can be either written as a whole part plus a proper fraction or
entirely as an improper fraction. In either case for adding or
subtracting such fractions the denominators of the proper parts or of
the entire improper fraction have to be made the same.

Example7: Add 2 4and 3 g
5
Solution: 2% +35=p+%434+5=5+%4+3,

Rl 6 3 b .
Here again we nec?] to make equwal?:tnt fractions. You can use
any of the methods that you have leamt.

Equivalent fraction for, 4 = 24 4x6 )
5 g Sx6
andfor 2 =23 (?315_
3 (5]
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Thesumismerefnre5+%+ %
_ gy 28425 -
30 30
19 19 !
=5+1+ 5= =6+ 5= 30 )49
30 30
30
19
m Think, discuss and write
® = C&nyuuﬁndsumeotherpmaﬂdumstusulwthis problem?
e 1
Example§: Find 4 —— 2 =
J ' e

Solution: The whole numbers 4 and 2 and the tr.ichunai numbers —Eh and

% can be subiracted separately. (Note that4 =2 :md — > -—}

5
2 1 1 1
So, 42 3L g2 - 13254 T pit
0,45 —25=0-2 {5 5772t 5 i
Example9: Simplify: 8 %vz %ﬁ
Solution: Here 8 > 2 but —i— < —g— Itcan be solved as follows:
1 (84) + 1 _ 33 _26+5 17
B == nd 2= 6
33 17 _ 3343 172 . _
Now, 73 6 1 D {Since LCMof(4,6)=12)
9934 _65 _ 5
12 12 12
SEEE 2 6
1. Aﬂd2—~ am:IB 2 Subtract 2 — 3 from 5 — -
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1.

Ll

EXERCISE 7.6

Solve
2 1 3, 7 4 2 5 . 1
{ﬂ]'g"""-?' ﬂﬂﬁ“‘ﬁ {P}'§'+T(d}—?'+“§'
2 |, 1 4 | 2 301 5 1
B t== W == g - B -5
O - T N | 11 6 1
-3 O@z3-3 Wz -F O3-7
| 1,1, 1 1 2 2 1
{m}—+4 5 @ ota+e O 15+35 P45 +3 4
7 4 1 Sl 2 2

@5-+ OF-3 ®23-1F 03315

. Sarita bought —i— metre of ribbon and La]ita% metre of ribbon. What

was the total length of the ribbon they bought?

. Naina was given l‘i}- piece of cake and Najma was given | ,iu piece of

cake. Find the total amount of cake given to both of them.

- 5 1 ]
Fillinthe boxes: (a) D* 5= 7 (b) D+ =

©7-l-%

. Complete the addition - subtraction box.
—O— —O—
2 |5 i S 5 o
3 |78 Z |3
L |2 h I
(2) 3|3 (®) 3|3

. A piece of wirai metre long broke into two pieces. One piece 3 was

8
metre long. How long is the other piece?

4
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7. Nandini's houseis 2 l:m from her school. She walked some distance
and then took a bus furl kem to reach the school. How far did she walk?
8. Asha and Samuel hm-'e bookshelves of the same size. Asha’s shelf is
% full of books and Samuel’s shelfis %fu!_L Whose F.:- = == ===

bookshelfis more full? By what fraction? —

9. Jaidev takes Eé_nﬁnutes to walk across the school ground. Rahul takes
7 minutes to do the same. Who takes less time and by what fraction?

4
ﬁ'f What have we discussed?
= 1. (a) A fraction is a number representing a part of a whole or is
an operation on a number.

The whole may be asingle object or a group of objects.

(b) When expressing a situation of counting parts to write a
fraction, it must be ensured that all parts are equal.

2. Ln% , 5 1s called the numerator and 7 is called the denominator.
Denominator and numeralor can be identified for any fraction.

3. Fractions can be shown on a number line, Any fraction has a
point associated with it on the number line.

4. Inaproper fraction, the numerator is less than the denominator.
The fractions. where the numerator is greater than the
denominator are called improper fractions. An improper
fraction can be written as a combination of a whole and a part,
and such fractions are then called mixed fractions.

Two fractions are said to be equivalent if they represent the
same quantity. Each proper or improper fraction has infinite
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,

:1.-"|

6. A fraction is said to be in the simplest (or lowest) form if its
numerator and the denominator have no common {actor

except 1. @
The J & K Board af School Education



Decimals
8.1 Introduction ' & n

Savita and Shama were going to market to buy some
stationary items.

Savita said, "1 have 5 rupees and seventy five paise”.
Shama said, “T have 7 rupees and fifty paise”.
They knew how to write rupees and paise using decimals.
So Savitasaid, Thave ¥ 5.75 and Shama said, " Thave ¥ 7.50".
Have they written correctly?
‘We know that the dot represents a decimal point.
In this chapter, we will learm more about working with decimals.

8.2 Tenths

Ravi and Raju measured the lengths of their pencils. Ravi’s pencil was 7 cm
S5mm lopg and Raju’s pencil was 8 cm 3 mm long. Can you express these
lengths in centimeter using decimals?

We know that 10 mm=1cm

Therefore, | mm= % emorone-tenthem=0.1 cm

Now, length of Ravi’s pencil = Tem Smm

=7 ls—ucn1i.s.?cmand51;enth3nfacm=T.S cm

The length of Raju’s pencil = 8cm 3 mm

=8 l_?;} cmie. 8emand 3 tenths of acm==R8.3 cm

Letus recall 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
means each part 18 l—lﬁ (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 :

Ores | Tenths
(1 (45)
T
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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 here is

Tens Ones | Tenths
1 | | (45
2 3 3
ie.20+3+ % =23.5
This is read as “twenty three point five’,
Try These
1. Canyounow write the followmg as decimals?
Hundreds | Tens | Ones | Tenths
(100) (10) (1) (35
5 3 B I
2 7 3 4
3 3 4 ]
2. Write the lengths of Ravi’s and Raju’s pencils in *em’ using decimals.
3. Make three more examples similar to the one given in question 1 and
solve them.

We represented fractions on a number line. Let us now represent decimals too
onanumber line. Let us represent (.6 on anumber line.

We know that 0.6 1s more than zero but less than one. There are 6 tenths mit.
Divide the unit length between 0 and 1 into 10 equal parts and take 6 parts as
shown below :

Write five numbers between 0 and 1 and show them on the number ling,

Can you now represent 2.3 on a number line? Check. how many ones and
tenths are there in 2.3, Where will it lie on the number line?
Show 1.2 on the number line.
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Solution ;

Example2:

Solution ;

Example3:

Solution :

Merry Math-VI

Write the following numbers in the place value table ;
(a)20.5 (b)4.2

Let us make a common place wvalue table. assigning
appropriate place value to the digits in the given numbers.

We have,

Tens(10) | Ones(l) | Tenths {%
20.5 2 0 5
4.2 §] 4 2

Write each of the following as decimals :
(a) Two ones and five-tenths

(b) Thirty and one-tenth

(a) Two ones and S-tenths

5
=2+7g =23
(b} Thirty and one-tenths
=304+ — =30.1

10
Write each of the following as decimals :

{a}3ﬂ+ﬁ+-1-2-- (b) 600 +2+ %

2
{ﬂ}3ﬂ+ﬁ+l ﬁ

How many tens. ones and tenths are there in this number?
Wehave 3 tens, 6 ones and 2 tenths.
Therefore, the decimal representationis 36.2,

8
(b) 600+2+ 15

Note thatithas 6 bundreds, no tens, 2 ones and 8 tenths.
Therefore, the decimal representation s 602.8

Fractions as decimals

We have already seen how a fraction with denominator 10 can be represented
using decimals.

Letus now try to find decimal representation of (a) ?—E {h) 5
{a) We know that, 0=

|

22 2042 20 2 2
T 30 38 T 1g e
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Therefﬂre. ?ﬁ =2.2 (indecimal notation. )

(b} In T , the denominator is 2. For writing in decimal notation, the
denominator should be 10. We already know how to make an equivalent

faction B0 —- =29 3 s

1
2 2.5 10
Therefore, ;_. i5 0.5 in decimal notation.

Try These
Write % : % X %indmlnﬂmﬁm.

Decimals as fractions

Till now we have learnt how to write fractions with denominators 10, 2 or 5 as
decimals. Can we write a decimal number like 1.2 as a fraction?

Letus see

2

= o

1.2=1+ in
_, 2 _1
=107 10 " 10

EXERCISE 8.1

1. Writethe following as numbers in the given table.

HRE._©

Ones Tenths Hundreds Tens Tenths

Hunﬂr_ads Tens Ones Tenﬂ:l_s_(—liﬁ]
(100) (10) (1)
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2, Write the following decimals in the place value table.

{a)19.4 (b)0.3 {c)10.6 (d)205.9
3. Write each of the following as decimals :

a) Seven-tenths

b) Two tens and nine-tenths

¢ ) Fourteen point six

d) One hundred and two ones

g) Six hundred point eight

4. Write each of the following as decimals:

5 ; 7 ] 36 ]
(@) 15 (B)3+75 (©)200+60+5+ 55 (@ Tp 70+ 15

05 @i Mo 0505 ®3 5 044

5. Wrte the following decimals as fractions. Reduce the fractions to
lowest form.
{a)0.6 (b)2.5 () 1.0 (d)3.8
(e)13.7 (HH2l.2 (g)6.4
6. Express the following as cm using decimals.
{a) 2mm {(b)30mm (¢)llemm (d)4cmZmm
(e)162mm ()83 mm

7. Between which two whole numbers on the number line are the given
numbers?

Which of these whole numbers is nearer the number?
(a)0.8 (b3l ()26 (64 (9.0 (D49

6 1 2 3 4 5 6 7 & 5 N N
8. Show the following numbers on the number line.
()02  (b)1.9 (€)1.1 (d)2.5
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9. Write the decimal number represented by the points on the given

s s R e e
10.(a) The length of Ramesh's notebook is 9 em 5 mm. What will be its
length inem?
(b) The length of a young gram plant is 65 mm. Express its length in
cml.

8.3 Hundredths
David was measuring the length of his room. He 4_ |
found that the length of his room is4 mand 25 cm.

-
He wanted to write the length in meters. Canyouhelp L ‘\
him? What part of a meter will be one centimeter?

lem= _1., .. moraone-hundredth of a metre.
This means 25 cm= E m
| 00

Now T means | part outof 100 parts of a whole,
Aswe have done for % ,letus try to show this pictorially.

Take a square and divide it into ten equal parts.
What part is the shaded rectangle of this square?

Itis 1 orone-tenthor0.1 ,seeFig(i).

Now divide each such rectangle into ten equal parts.
We get 100 small squares as shown in Fig (i1).

Then what fraction is each small square of the whole
square?

Each small square is "]éﬂ or one-hundredth of the Fig. (ii)
whole square. In decimal notation, we wrile _!_ =0.01and read itas
Zero point zero one. tou

What part of the whole square is the shaded portion, if we shade 8 squares, 15
squares, 50 squares, 92 squares of the whole square?
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Take the help of following [igures to answer.

Shaded portions | Ordinary fraction Decimal number
8 squares _§_ 0.08
100
15 squares A5 0.15
100
30 squares
92 squares

Let us look at some more place value tables.

1 i
Ones (1) Tenths {—=—) Hundredths ()
2 4 3
The number shown i the table above is 2+% + ﬁ In decimals, it is

wrilten as 2,43, which is read as “two point four three’.

Exampled : Fill the blanks in the table using *block™ information given
below and write the corresponding number in decimal form.

— e

gooon

0

: s =
| hundred bigcks 3tenblocks 2 unitblocks | {enth blgeks 3 hundredth bloclcs
Solution ;

Hundreds | Tens Ones | Tenths | Hundredths
i 1 1
wy [y [ @ | (L) [ o
1 3 2 1 5

i
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: 1 5
The numberis 100 +30+2+ lﬂ 100 =132.15

Example 5: Fill the blanks in the table and write the corresponding number
in decimal formusing “bloek’ information given below.

Ones Teqlthu Hundlfadth!
(1) {TI:T] ( iﬁi}

Solution : Therefore. the numberis 142 | Ones | Teaths | Hundredths

(1) (ﬁ} (ﬁu]

1 4 2

Example 6 : Giventhe place value table, write the number in decimal form.

Hundreds | Tens Ones Tenths | Hundredihs
(100) (10) ) [ty [ ¢ Lo

10 100
2 4 3 2 5
: = ; 1 L
Solution Themumberis 2= 1004+4 x104+3 2 1+2% — +5%x ——
5 5 10 100
—2[}[}+49+3+ﬁ+m =243.25

We can see that as we go from left to nght, at every step the multiplymg
fuctors becomes % of the previous factor. ThE:1 first digit 2 1s multiplied by
100, the next digit 4 is multiplied by 10 1.e. {ﬁuf Iﬂﬂ]l; the next digit 3 18
mulh[ihedb}i] . After this, the next multiplying factor is 0 rand thenitis—— 00

ol
0% 10

The decimal point comes between ones place and tenths place in a decimal
number.

It is now natural to extend the place value table further, from hundredths to
[1_1[:' of hundredths) i.c. thousandihs.
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Letus solve some examples.
Write as decimals.

Example7:

Solution ;

Example§:

Solution :

ExampleY:

Solution :

(a)
(a)

(b)

(€) joms

4 3
= (b) 3 (€) ——

We have to find a fraction equivalent to — whose

denominatoris 10. 3

4 4«2 _ 8B

5 52 10 0% 3
Here, we have to find a fraction equivalent to 3 with
denominator 1) or 100, There 18 no whole number that
gives 10 on multiplying by 4, therefore, we make the

denominator 100 and wehave,
3_335 _ B .
4 425 100 ™

75 7043 7 3

100 100 10 100
, here since the tenth and the hundredth place is zero.

100¢ DDEI

Therelore, we write ?‘-- =0.007

1000

Write as fractions in lowest terms.
(a)0.04 (b)2.34 (c)0.342

(2)0.04= 13{: L
34 2 3442 17 17
(b)234=2+ 154 = 2* 1002 2t30=%30
o 342 _ 34242 _ 171
(€)0342= 13506 = T000=2 ~ 500
Write each ofthe following as a decimal.
2,9 1 6
(a) 200+30+5+ — 0 700 (b)50 + =+
(©16+ 75 *{o00 .
2
a2 il =
(a)200+30 1::r+ 1[}+ 00
=235+ 2% 5 +9% —

=235.2%
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&
+
(b} 50 l]{m |
=50+1x 10 +6x T00
=SI}IE:'
164 j
(©) TU "To00
1 'k
=16+ Srm +:}xmﬂ+5 1000 =16.305

Example 10 : Write each of the following as a decimal.

Solution ;

(a) Three hundred six and seven-hundredths
(b) Eleven point two three five
{¢) Nine and twenty five thousandths

{a) Three hundred six and seven-hundredths
7

=306+ 100

1 1
_3‘.}&-{] x ﬁ +? ko '-I-i.n]ﬁ- _3Uﬁ.UT

(b) Eleven point two three ive=11.235

(¢) Nine and twenty five thousandths =9+ —— a3

1000

25 _20 5 _ 2 5

[000 1000 * 1000 100 = 1000
2 5

I G .
Therefore, number = 9 o - 100 + 1000 =0.025

(25 thousandths =

1. Complete the table with the help of these boxes and use decimals to
write the number,

EXERCISE 8.2

(o) [T

(b} :: .; '
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Ones | Teniths| Hundredihs! Number
Qunsussuses &
T A
()
2. Write the numbers given in the following place value table in decimal
form.
Hundreds | Tens | Ones Tenths Hundredihs | Thoosandihs
100 10 1 3 1 1
10 104 1000
@| o 0 3 ) 5 0
(b) 1 0 2 6 3 0
@@ | 0 3 0 0 2 5
@| 2 1 1 9 0 2
(e} 0 ] 2 2 4 1
3. Wnitethe following decimals in the place valuetable.
(a)0.29 (b)2.08 (c)19.60  (d)148.32
(e)200.812
4. Write each ofthe t'nﬂfwin g a8 decimals. ’ . :
@ 13”2% : @ 1% Tog" (00
{ﬁ']H"‘ﬁ‘Fm (£)700+20+5+ o0
5. Write each of the following decimals in words.

(a) (.03 (b) 1.20 (c) 17.38 (d) 108.56

(€) 10.07 (£210.109  (g)0.032 (1) 5.008

Between which lwo numbers in tenths place on the number line does
each of the given number lie?

(a)0.06 (b)045 (c)0.19 (d)0.66 (e)0.92 (057

(£)0.03  (h)0.20

Write as fractions in lowest ferms.

(@)0.60 (b)0.05 ()0.75 (d)0.18 (e)0.25 (f)0.82
(2)0.004 (h)0.125 (1)0.066
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8.4 Comparing Decimals
Can you tell whichis greater. 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 have to shade 7 parts out of 100,

e
Now.0.1= 10~ 100 .80 for 0.1, shade 10 parts out of 100.
I o e e

e

007 =100 0-1=55 100

This means 0.1>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 numbers is 32
and, hence equal.

We, however, know that the two numbers are not equal. So, we now compare
the tenth part. We find that for 32.55 and 32.5, the tenth part is also equal, then
wre compare the hundredth part. We find

0

5.5 5
32.55=32+5+ 55 22d32:5=32+75 +10g

Therefore, 32.55 > 32.5 as the hundredth part 0f 32.55 1s more,
Try These

(i) 1.82and1.823 (ii) 5.7and4.9

(iii) 6.05and6.50  (iv) 3.15and 3.18

Example 11 : Which s greater?

{a) 0.7 or 0.78 (b)10r0.99 (c)1.090r1.093
g - 8 T B
Solution : (a)0.7= 0" 700 0.78= 1ﬂ+ 160

The hundredth part of 0,78 is greater than that of 0.7
Therefore, 0.78=0.7
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0 0 9. . 9
®l=l+yg+me  09=0+5+1p
The whole pari of 1 is greater than that of0.99,

Therefore, 1 > 0.99

(©1.00=142 + 2 +- 90

{ 9 3
l.ﬂ93—l+ﬁ +ﬁ] - 000

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. Whichis greater?
{a)030r04 (b)0.07 or 0.02 ()3 or0.8
(d)0.50r0.05 (e)0.0520r0.11 (£)2.012 0r 0.99
(g)1or0.89 (h)1.23erl.2 (1)0,0990r0.19
(i) L.5or 1.50 (k)1.4310r1.490  (1)3.30r3.300

(m)5.640r5603  (n)1.0080r1.800 (o) 1.520r2.05

(p) Make five more examples and find the greatest number from them.

8.5 Using Decimals
8.5.1 Money
‘We know that 100 paisa = 1

1
Therefore, | paisa=% 5 =7 0.01

100
So, 65 paisa =?£:TU 65
N o
. 5
and 5 paisa =3 100 =Z0.05
Whatis 105 paise?Itis T 1 and 5 paise= T 1.05
Try These

(i) Write 2 rupees 5 paiseand 2 rupees 50 paise in decimals?
(ii) Write 20 rupees 7 paise and 21 rupees 75 paise in decimals?
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8.5.2 Length

Mahesh wanted to measure the length of his table top in meters. He had a 50
cm scale. He found that the length of the table top was 156 cm. What will be its
length in meters?

Mahesh knew that

lem= T%ﬂl mor(.0lm

Therefore, 56 cm =% m=0.56m

Thus, the length of the table top is 156 em = 100 cm + 56 cm

=1m+ﬁ?ﬁ m=1.56m. EEEEEEERR

Mahesh also wants to represent this SEEEEEELEE
ength pictorially. He took squared papers TLIEEEEEL
f equal size and divided them into 100 il
qual parts. He considered each small [T T
quare as one cim. R i

W oo —

Try These

1. Canyou write 4 mm in ‘cm’ using decimals?

2. How will you write Tem 5§ mmin *em’using decimals?

3. Canyounow write 32 mas ‘km’using decimals? How will you write
340 mas ‘loan” using decimals? How will you write 2008 m in “km*?

8.5.3 Weight

Nandu bought 500g potatoes, 250g capsicum, 700g (‘1
onions, 500g tomatoes, 100g ginger and 300g radish. =
What is the total weight of the vegetables in the bag? X -
Let us add the weight of all the vegetables in the bag. P
S00g+250g+700g+500g+100g+300g=2350g
We know that 1000 g=1%ke
Therefore, 1 g= ﬁ kg=0.001kg

S0g= + =2000 o4 350
Thus,2350g=2000g+330¢g on kg o kg

=2kg+0.350kg(Since ﬁ ke=0.001kg)=2.350kg
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i.e.2350g=2kg350g=2.350kg
Thus, theweightofvegetablesinNandu'sbagis2.350kg.

Try These
1. Canyounow write 456g as ‘kg’ using decimals?
2. Howwill youwrite 2kg 9g in "kg’ using decimals?

EXERCISE 8.4

l. Expressastupeesusingdecimals.
{a)Spaise (b} 75 paise (¢)3rupees 60paise
(d)450 paise {e) 20 paise (0 50rupees 90 paise
{g) 725 paise

2. Expressasmetersusingdecimals.
(a)15cm {b)6ecm (c)136em
{d)2m435cm (e)9m7cm (f) 419¢cm

3. Expressascmusingdecimals.
{a)5mm {b)60 mm {c) 164 mm

(d)9cm¥mm (e)l6em7mm (£)93mm
4, Expressaskmusingdecimals.

(a)8m (b)88m (c)88&m
(d)BEEEm (e)70km3Sm (29km37m
5. Expressaskgusingdecimals,
()2 (h)100g (€)3750g
(d)2kg700g (e)5Skg8g (£)26kg50g
6. Expresseachoflthe followingwithout decimals:
(a)%2.30 (b)9.240kg (¢)3.5cm
(d)3.05km (e)8.81m (0)¥13.05
(2)15.038 km (1) 14.007 kg ()11.06m
(1)0.2em
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B.6 AdditionolNumberswilh Decimals

Do This ~ ..

Add0.35and0.42. Do mEoBo0
Takeasquareanddivideitinto 100 equal parts. : s :.: . ;: s
Mark 0.35 in this square by shading 3 tenthsand —== S
colouring 5 hundredths. i}e E: SleE
Marlk 0.42 in this square by shading 4 tenths and =5 L EEEEE

colouring 2hundredths.

Now count the total number of tenths in the square and the total

numberofhundredths inthe square.

Therefore, 0.35+0.42=0.77 Cnee | Sestis | Hunccodchs
Thus, we can add decimals in the same o 3 _5
wayaswholenumbers, +0 » 2
Canyounowadd0.18and.54? a 7 7
Ones | Tenths | Hundredths
0 1 g
+0 5 4
0 7 2

Thus,0.1840.54=0.72

Try These
Find

() 0294036 (i) 0.740.08
(iii)1.54+1.80 (iv)2.66+1.85

Example12:

Solution :

Lata spent ¥ 9.50 for buying a pen and ¥ 2.50 for one
pencil. Howmuchmoneydidshespend?

Money spentforpen =R9.50
Moneyspentforpencil =32.50

Total money spent = 9. 50+3T2.50
Totalmoneyspent =R12.00
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Samson travelled 5 km 52 m by bus, 2 km 265 m by car and
the rest 1km 30 m he walked. How much distance did he
travelin all?

Distance travelled bybus=5km 52 m=5.052 km
Distance travelled by car=2km 265 m=2.265km
Distance travelled on foot= 1 km 30 m=1.030km
Therefore, total distance travelled is
5.052km
2.265km
1.030 km

8.347km
Therefore, total distance travelled=8.347 km

Fxample 14:  Rahul bought 4 kg 90 ¢ of apples, 2 kg 60 g of grapes and 3
kg 300 g ofmangoes. Find the total weight ofall the frmts he
hought,

Solution : Weightofapples =d4kg%g =4.090kg
Weight of grapes  =2kg60g =2.060kg
Weight of mangoes =5kg300g =5300kg
Therefore, the total weight of the fruits bought is
4.090 ke T
2.060kg o

- 53k 430,608 4
11.450 kg =2
Total weight of the fruits bought=11.450 kg.
EXERCISE 8.5
1. Findthesum in each of the following:
(a) 0.007 + 8.5 +30,08 (b)15+0.632+13.8
(£)27.076+0.55+0.004 (d)25.65+9.005+3.7
()0.75+10.425+2 (£)280.69+25.2438
2. Babu spent 35,75 for Maths book and 32,60 for Science book.
Find the total ameunt spent by Babu,
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3. Radhika's mother gave her ¥10.50 and her father gave her ¥15.80,
find the total amount given to Radhika by the parents.

4,  Neerabought 3 m 20 cm cloth for her shirt and 2 m 5 em cloth for her
trouser, Find the total length of cloth bought by her.

5. Wilson bought 2 m 50 cm cloth for his Kurta and 1 m 25 em cloth for
his pyajama. Find the total length of cloth bought by him.

8.7 Subtraction of Decimals

Do This ==

Subtract 1.32 from2.58 Ones | Tenths | Hundredths
This can be shown by the table. 2 5 ]

Thus, 2.58-1.32=1.26 =] 3 2
Therefore, we can say that, subtraction of 1 2 6

decimals can be done by subtracting
hundredths from hundredihs, tenths from tenths, ones from ones and so on.

justas we did in addition.
Sometimes while subtracting decimals, we may need to regroup like we did
inaddition.

Letussubtract 1.74 from 3.5.

Ones | Tenths | Hundredths
3 5 0
-1 7 4

Subtract in the hundredth place.
Can’t subtract ! so regroup

2 14 10
aF . &5 0

I 7 -

1 7 G

Thus,3.5-1.74=1.76
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Try These
Subtract 1.85 from 5.46 ; Subtract 5.25 from 8.28;
Subtract .95 from 2.29 Subtract 2.23 from 5.68.
Example 15: Abhishek had ¥ 7.45. He bought totfees for ¥ 5.30. Find the

Solution :

Examplel6:

balance amount left with Abhishek.

Total amount of money =37 7.45
Amountspent on toffees=335.30
Balance amount of money =% 7.45-75.30=%2.15

Urmila’s school is at a distance of 5 km 350 m {rom her house.
She travels 1 km 70 m on foot and the rest by bus. How much
distance does she travel by bus?

Solution : Total distance of school from the house=15.350 km
Distance travelled on fool=1.070km
Therefore, distance travelled by bus=35.350 km—1.070 km
=4280km
Thus, distance travelled by bus=4.280 km or4 km 280 m
Example 17 : Ruby bought a watermelon weighing 5 kg 200 g. Out of this
she gave 2 kg 750 g to her neighbour. What is the weight of the
walermelon lefl with Ruby?
Solution:  Total weight of the watermelon=5.200 kg
Watermelon given to the neighbour=2.750 kg
Therefore, weight ofthe remaining watermelon
=5.200kg-2.750kg=2.450kg
EXERCISE 8.6
1. Subtract:
(a) TLB.25 from ¥ 20.75 (b) 202.54 m from 250'm
() T5.36 rom T 8 40 (d) 2.051km from 5.206 km
(e) 0.314 kg from2.107 kg
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2,

10. Ravi purchased 5 kg 400 g rice. 2 kg 20 g sugar and 10 kg 850 g atta.

. Naresh walked 2 km 35 m in the morming and 1 km 7 min the evening.

Find the value of :

(a8) 9.756-6.28 (b) 21.05-15.27

(c) 18.5-6.79 (d) 11.6-9.847

Raju bought a book for ¥ 35.65. He gave ¥ 30 to the shopkeeper. How

much money did he get back from the shopkeeper?

Rani had T18.50. She bought one ice-cream for T11.75. How much
money does she have now?

Tina had 20 m 5 em long cloth. She cuts 4 m 50 em length of cloth
from this for making a curtain. How much cloth is left with her?
Nanita travels 20 km 50 m every day. Out of this she travels 10 km
200 m by bus and the rest by auto. How much distance does she travel
by auto?

Aalkash bought vegetables weighing 10 kg. Out of this, 3 kg 500 g is
onions, 2 kg 75 g is tomatoes and the rest is potatoes. What is the
weightofthe potatoes?

How much distance did he walk in all?
Sunita travels 15 km 268 m by bus, 7 km 7m by car and 500 m by ool
in order to reach her school. How far is her school from her residence?

Find the total weight o[ his purchases.

L

What have we discussed?

1. Tounderstand the parts of one whole (i.e. a unit) we represent
a unit by a block. One block divided into 10 equal parts means
each part 1s 11{] {one-tenth) ol'a unit. It can be written as 0.1 in
decimal notation. The dot represents the decimal point and it
comes between the units place and the tenths place.

2. Ewvery fraction with denominator 10 can be written in decimal
notation and vice-versa.
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3. Onpe block divided into 100 equal parts means each part is
Iéll_ﬂ' {one-hundredth) of a unit. Tt can be wntten as 0.01 m
decimal notation.

4, Every fraction with denominator 100 ¢an be written in
decimal notation and vice-versa,

':.Jl

In the place value table, as we go from lefi to the night, the
multiplying factor becomes l—lﬂ ol the previous factor.

The place value table can be further extended from hundredths
to {ﬁ of hundredths) i.z. thousandths {_ﬁ}, which is written
as 0.001 in decimal notation,

6.  Alldecimals can also be represented on a mumber line.

-4

Every decimal can be wrilten as a fraction.

8. Any two decimal numbers can be compared among
themselves. The comparison can start with the whole part. If
the whole parts are equal then the tenth parts can be compared
and so on.

9. Decimals are used in many ways in our lives. For example, in
representing units of money, length and weight,
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@ Data Handling

9.1 Introduction

You must have observed your teacher recording the attendance of students in
your class everyday, or recording marks obtained by you after every test or
examinabion. Similarly, you must have also seen a enicket score board. Two
score boards have been illustrated here

Nameofthebowlers | Overs |Maidenovers | Runsgiven |Wicketstaken

A 10 2 40 3

B 10 1 30 2

C 10 2 20 1

D 10 1 50 4
Name ofthebatsmen | Runs Balls faced Time (inmin.)

E 45 G2 75

F a5 70 81

G 37 53 67

H 22 41 55

You know that simply winning or losing a game is not only information that
is recorded. In the score board, you will also find some very useful
information about the game which is equally important. For instance, you
may find out the time taken and number of balls faced by the highest
[un-SCorer.

Similarly. in your day to day life, yvou must have seen several kinds of tables
consisting of numbers, figures, names ete.

These tables provide *Data’, 4 data is a collection of numbers gathered to
give some informalion.
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9.2 Recording Data

Let us tale an example of a class which is prepanng to go for a picnic. The
teacher asked the students to give their choice of truits out of Banana, Apple,
Orange or Guava. Uma is asked to prepare the list. She prepared a list of all
the children and wrote the choice of fruit against each name. This list would
help the teacher to distribute fruits according o the choice.

Raghav - Banana Bhawana - Apple
Precti - Apple Manoj - Banana
Amar - Guava Donald - Apple
Mariya - Orange Mary - Banana
Amita = Apple Umia - Orange
Raman - Banana Dolma - Guava
Radha - Orange Rita - Apple
Farida - Guava Anu - Banana
Anuradha - Banana Kavita - Guava
Rati - Banana Sanjay - Banana

If the teacher wants to know the number of bananas required for the class, she
has to read the names in the list one by one and count the
total number of bananas required. To know the number of
Apples, Guavas and Oranges seperately she has to repeat
the same process for each of these fruits. How tedious and
time consuming it 18! It might become more tedious if the
list has, say, 50 students.

So. Uma writes 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.
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Salma has another idea. She makes four squares on the floor. Everv square is
kept for fruit of one kind only. She asks the students to put one pebble in the
square which matches their choices. That is. a student opting for banana will
put a pebble in the square marked for banana and so on.

® o o ® ® o ©®® e o
® )
@
@ ® o o ® & -]
Banana Orange Apple Guava

By counting the pebbles in each square, Anu can quickly tell the number of
each kind of fruit required. She can get the reguired information quickly by
systematically placing the pebbles in difTerent squares.

Try to perform this activity for 40 students and with names of any four fruits.
Instead of pebbles you can also use bottle caps or some other token.
9.3 Organisation of Data

To get the same information which Anu got, Ronald needs only a pen and a
paper. He does not require pebbles. I1e also does not ask students to come and
place the pebbles, He prepares the [ollowing table.

Banana AL S &
Orange e 3
Apple VA 5
Guava A 4

Do youunderstand Ronald’s table?
What does one (v') mark indicate?

Four students preferred guava. How many (v') marks are there against
guava?
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How many students were there in the class? Find out all these information.
Discuss about these methods. Which is the best? Why?

Which method is more useful when the information from a much larger data

is required?

Examplel:  Ateacher 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 Mary. Mary does so
using a paper and a pencil. After arranging the choices in a
colummn, she puts the choice of food for students using one

stick (] ) as a mark.
Choice Number of stndents
Riceonly LELEELEL
Chapati only [ETEEELETEL
Bothrice and chapati [FOLEEEREEEETTTLERT

Umesh, afier seemg the above table suggested a better
method to count the students. He asked Mary to organise the
miarks ( | ) ina group of len as shown below ;

Choice Tally Marks No. of Student
Rice only Ty | 17
Chapati only T 1 13
Both rice and chapati |||||_|[ Ix ]||m||[[ 20

Rajan made it simpler by asking her to make groups of five
instead often, as shown below :

Choice Tally Marks No. of students
Rice only e Qe 17
Chapationly anp  amy n 13
Bothrice and chapati L s 111 20
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Teacher suggestied that the {i{th mark in a group of five marks
should be used as the cross, as shown by [ . These are
tally marks. Thus, [H] || shows the count to be five plus two
(i.e.seven)and M) | showsfiveplus five (i.e. ten).

With this, the table looks like :

Choice Tally Marks No. of students
Ricconly WM W | 17
Chapati only MR TR 1 13
Bothriceandchapati | THl M M M 20

Example2: Ektais asked to collect data for size of shoes of students i her
Class VI and she records her finding in the manner shown
below ;

5 4 7 s 6 7 6 5 € 6 5
6 g8 7 4 6 5 6 4 @
5 7 6 7 § 7 6 4 8 1

b
LA

Sanjay wanted to know (i) the size of shoes womn by
maximum number of students. (i) the size of shoes worn by
least number of students. Can yvou find this information?

Elkta prepared a table using tally marks.
Shoesize | Tally marks Number of students

4 P 5

5 N 8
6 N 10
7 M =)
g [ 2

Now the questions asked earlier could be answered easily.

You can also do some such activity in your class using tally

marks.
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1. Catherine used a dice and noted the number which appeared
after throwing it. She repeated the exercise 40 times and
noted the number everylime as shown below:

Merry Math-VI

1 3 5 & 6 3 5 4 1 6
2 5 3 4 b L 5 5 6 1
J: 2 2 3 3 2 4 5 5 6
= i 6 2 3 5 2 4 1 5
Make a table and enter the data using tally marks.
Now, can you find out the number (ornumbers)
(a) Which appeared the minimum number of imes?
(b) Which appeared the maximum number of times?
(c) Whichappeared same number of times?
Numbers Tally marks How many times
1
2
3
4
5
b

2, Collect information regarding the number of family members of your
classmates and represent it in the form of a table. Find to which group
most students belong.

Number of family
members

Tally marks

Number of students
with that many
family members
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9.4 Pictograph

A cupboard has five compartments. In each compartment a row of books is
arranged. The details are indicated as follows :

| RBow 1 S i - i
Row 2 S i e i <=y

Row 3 s -l

Row 4 B o= e B - o O

Row 5 B i

Which row has the greatest number of books? Which row has the least
number of books? Is there any row which does nothave books?

You can answer these questions by just studying the diagram. The picture
visually helps you tounderstand the data, It is a pictograph.

A pictograph represents data in the form of pictures, objects or parts of
objects. I't helps answer the questions on the data at a glance.

Pictographs are often used by dailies and magazines to atiract the attention of
thereaders.

Collect one or two such published
pictographs and display them in vour
class. Try to undersiand what they
SAYV.

It requires some practice to
understand the information given by

apictograph.
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9.5 Interpretation of a Pictograph

Example3: The following pictograph pgives details of the number of
absentees in a particular class of 30 students during the
previous week :
{a) On which day were the maximum number of students

absent?

(b) Which day saw 100% attendance?
(¢) What was the total number of absentees in that week?

Days. Number of Absentees " - 1 Absentee
M;:;nﬂa}r o T ,* & =

Tesdy G 0 0 0

Wednesday r T

Thursday

Friday r

Saturday TR EYRY

Solution:  (a) Maximum number of absentees were on Saturday. (There

are § pictures in the row of Saturday representing this data;
on all other days, the number of pictures are less),

(b) Against Thursday, there is no picture. This means. on that
day there were no absentees. Thus. on that day the class
had 100% attendance.

(c) There are 20 pictures in all. Se, the total number of
absentees in that week were 20.

Example4: The colours of Fridges preferred by people living in a locality
are shown by the following pictograph :
{a) Find the number of people preferring blue colour.

(b) How many people liked red colour?
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Colours Number of People % - 10 People
Bue  § % 9 §

Green X % ¥

Red $T¥ 32 %S

White % ¥

Solution:  (a) Blue colouris preferred by 40 people.
[ §; =10, so 4 such pictures indicate 4 = 10 people].
(b} Deciding the number of people liking Red colour is tricky.

For 5 complete pictures, we get 5 » 10=>50 peaple.

For the last incomplete picture, we may roughly take it
as 5.

So, number of people preferring Red colour is nearly 55.

h Think. discuss and write

LR  In the above example, the number of people who like Red colour
4 was taken as 50 + 5. If your friend wishes to take it as 50 + §, is it
34 acceptable?

Examples: A survey was carried out in a certain school to find about
different modes of transport used by students to travel to
school each day. 30 students of ¢lass VI were interviewed and
the data obtained was dlspla}'cd in the form ofa plctagraph

©) -1 Student

Scooter

Public bus ©QOOOO

School bus OOOLOOOOOOO
Cycle ©0 O

Walking OCOO0OOLOO
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Looking at the above piciograph, quickly answer the

tollowing questions:

{a) What is the pumber of students who use scooter as a mode
of travel? Since one symbol represents one student, so 4
symbols represent four students who are using scooter as
amode of transport.

(b) Similarly can you find the number of students using cycle
orwalking as mode of travel?

(¢) Which is the most popular mode of travel?

Example6: This pictograph shows different subject books which are kept

Miths s s
(a) How many English books are there in this library?
(b) How many Maths books are there?
(¢) Whichbooks are maximum in humber?
{d) Whichbooks are minimum in number?
Solution : (a) Since one symbol represents 100 books, so § synibols

will represent & x 100= 800 books.
(b) It is somewhere between 100 and 200 (i.e., more than
100. How)?

By looking at this pictograph a Librarian may decide which subject books
need to be ordered.

If one almirah can accommodate 200 books, he may place an order for
almirahs by counting the number of books.
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This pictograph can help him to decide how many almirahs would be needed.

Example 7: Following is the pictograph of the number of wrist watches
manufactured by a factory, in a particular week.

Duyi N“'“fmi’tw:fl‘h“ () - 50Wrist watches
Monday QQQ0QQ
Tuesday QRO QAQQ Q¢
Wednesday QQQQQ Q¢
Thursday QA QAQQQQ
Friday 00Q0QQ
Saturday QQ0 Q0 ¢
{a) On which day were the least number of wrist watches
manufactured?

(b) On which day were muximum number of wnist watches
mamifactured?

(¢) Find out the approximate number of wrist waiches
manufactured in this particular week?

We can complete the [ollowing table and find the answers.

Days Number of wrist watches manufactured

Monday 300

Tuesday More than 350 and less than 400
Wednesday
Thursday
Satmﬂa:f ....................................
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EXERCISE 9.1

1. In a Mathematics test, the [ollowing marks were obtained by 40
students. Arrange these marks in a table using tally marks.

1 3 T 6 3 5 4 4 2

9 5 3 7 1 6 5 2 7

3 8 4 2 8 9 5 B 6

4 5 i} o i} 4 4 (i} [}

(a) Find how many students obtained marks equal to or more than 77
(b) How many studenis obtained marks below 47
2. Following is the choice of sweets of 30 students of Class V1.
Ladoo, Barfi, Ladoo, Jalebi, Ladoo, Rasgulla
Jalebi, Ladoo, Barfi, Rasgulla, Ladoo, Jalebi
Jalebi, Rasgulla, Ladoo, Rasgulla, Jalebi, Ladoo
Rasgulla, Ladoo, Ladoo, Barfi, Rasgulla, Rasgulla, Rasgulla
Jalebi, Rasgulla, Ladoo, Rasgulla, Jalebi, Ladoo.
a) Arrangethe names of sweets in a table using tally marks.
b) Which sweet is preferred by most ofthe students?
3. Followingpictograph shows the number of tractors in five villages:
Villages Number of Tractors @i - | Tractor

VillaigeA @0 @0 @ o @0 &
VilageB @9 @9 @6 @0 @O

-1 =] L& oo

VillageC @0 @o @ @o O G0 @0 @o

Village D Q;-‘..'-'{;' ﬁ}lﬂ ;33"-5‘

VillageE @0 &0 @' @5 &0 @
Observe the pictograph and answer the following questions.
(1) Which village has the minimum number of tractors?
(ii) Whichvillage has the maximum number of tractors?
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(jii} How many more tractors village C has as compared to village B.
(iv) Whatis the total number of tractors in all the five villages?
4. The sale ofelectric bulbs on different days of a week is shown below:

Days Number of electric bulbs &) - 2 Bulbs
Mondsy B &5SESE S
Tuesday A5 SHEEEES

Wednesday &8 86 &

Thusday &S EH E E
Fiday &6 6H8685
Saturday OO H A

sumdy AHESHESLEESS

Obaserve this pictograph and answer the following questions :

(a) How many bulbs were sold on Friday?

(b) On which day were the maximum number
ofbulbs sold?

(c) If one bulb was sold at the rate of T10.
What was the total sale on Sunday?

(d) Can vou find out the total sale of the
week?

(e) If one big carton can hold 9 bulbs. How
many carton were needed in the given week?
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5. The number of girl students in each class of 4 co-educational middle
school is depicted by the pictograph :

Class  Number of girl students { % - 4Girls
OO O OO

€ OO0 O YL

" e BTG Se) TGS 1

¥ X

Xy

U s B B |

@ B B |

L& e

Observe this pictograph and answer the following questions :
(a) Which class has the minimum number of girl students?

(b) Is the number of girls in Class VI less than the number of girls in)
ClassV?

(c) How many girls are there in Class VII?

gla|=|<|=2|a|=|"~
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6. In a village six fuit merchants sold the following number of fruit
baskets in a particular season ;

i‘!_‘:- "fl-. Uit No. of fruit baskets - - 100 Fruit baskets
hi

Lakhanpal

Prakash

Ranjit Singh = il A

Toseph

Observe this pictograph and answer the following questions :

(a) Whichmerchant sold the maximum number of baskets?

(b) How many fruit baskets were sold by Prakash?

(¢) The merchants who have sold 600 or more number of baskets are

planning to buy a godown for the next season. Can you name
them?

9.6 Drawing a Pictograph

Drawing a pictographis interesting. But sometimes, asymbollike =
(which was used in one of the previous examples) may represent muliiple
units and may be difficult to draw. Instead of it we can use simple symbols.

If 'n_f represents say 5 students, how will vou represent, say. 4 or 3 students?
We can solve such a situation by making an assumption that -

¥ represents 3 students. r represents 4 students,

2 represents 3students, - represents 2 students,
| |

' 1 ' represents | student,

and then start the task of representation.
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Example8: The following are the details of number of students present in a

class of 30 during a week. Represent it by a pictograph.

Days Number of students present

Monday 24

Tuesday 26

Wednesday 28

Thursday 30

Friday 29

‘Saturday 22

Solution : With the assumptions we have made earlier,

24 may be represented by ix' YYY Y
26 maybetepresentedby o o o o o O
and so on. AXXXX ]
Thus, the pictograph would be

Days Number of students present

Monday YYYSY ¥

Tuesday “gf i{’ J‘i’l ;S) ‘/‘I-{ ﬁ}

Wednesday ¥ &i ‘ffi ?i 4 &-_1),

Thursday 2929899

Friday 22EER

Saturday YY¥RE T
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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.

Esample?: The following are the number of electric bulbs purchased fora

lodging house during the first four months of a vear.

Months Number of bulbs
January 10
February 13
March 15
April 17

Solution :

Represent the details by a pictograph.

Let é represent 5 bulbs,

Janwary & B
February & & A
March 588
April A8 86 &

Picturising for January and March is not dithicult. But
representing 13 and 17 with the pictures is not easy.

However, we have shown this detail somewhat roughly.

Note that, when studying such pictographs. interpretations
may differ from person to person. However, a *general’ view of
the situation can be guessed.
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EXERCISE 9.2

1. Total number of animals in five villages are as follows :

Village A : 80
Village B : 120
VillageC @ 90
Village D : 40
Village E : 60

Prepare a pictograph of these animals using one symbol to
represent 10 animals and answer the following questions :

{a) How many symbols represent animals of village E?
(b) Whichvillage has the maximum number of animals?
(¢) Which village has more animals : village A orvillage C7
2. Total number of students of a school in different years is shown in the

following table

Years Number of Students
1996 400

1998 535

2000 472

2002 GO0

2004 623

A. Prepare a pictograph of students using one symbaol E to represent
100 students and answer the following questions:
(a) How many symbols represent total number of students in the
year 20027
(b) How many symbaols represent total number of students for
the year 19987
B. Prepare another pictograph of students using any other symbol
each representing 50 students. Which pictograph do you find
maore informative?
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9.7A Bar Graph

Representing data by pictograph is not only time consuming but at times
difficult too. Let us see some other way of representing data visually. Bars of
uniform width can be erected horizontally or vertically with equal spacing
between them and then the length of each bar represents the given number.
Suchmethod of presenting data is called a bar diagram or a bar graph.

9.7.1 Interpretation of a Bar Graph

Let us look at the example of vehicular traffic al a busy road crossing in
Delhi, which was studied by the traffic police on a particular day. The number
ol vehicles passing through the erossing every hour from 6 am. (o 12.00

noon 15 shown in the bar graph. One unit 1s symbolically shown as a box.
[unit=one]

[1-12

1911

a.10 |

Time intervals

B9 |

T2 |
u--?—|
T § 1 L L
282888888
Mumnber ofvehicles

The scale is 1 unit length equal to 100 vehicles™.

We can see that maximum fraffic 1s shown by the longest bar (i.e., 1200
vehicles) for the time interval 7-8 a.m. The next longer bar is between
B-9am.

Similarly, mimimum traffic is shown by the smallest bar (i.e., 100 vehicles)
for the time interval 6-7 am, The bar next to the smallest bar i5 between

11-12.
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The total tralfic during the two peak hours (8.00-10.00 am) (for schools,

offices and business establishments) as shown by the two long bars is
10004900 = 1900 vehicles.

1f the numbers in the data are large. then vou may need a different scale, For
example, take the case of the growth of the population of [ndia. The numbers
are in crores. So, if you take | unit length to 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 case is shown in the figure given below.

1 unit length= 10 Crore
110 - 102
100
g 20 - 84
:g 80 -
570 | 68
£ 60 - 54
% 50 - 44
40 - 36
f=
£ 30 -
zﬂ it
10 -
i o = = = =
§ 8 &8 & 8 §
Years

So. the bar of length 5 units represents 50 crores and of & units represents
80 crores.

Example 10: Read the following bar graph of a particular class of a school.
Answer the following questions;
(a) What is the scale of this graph?
(b) How many new students are added every year?

{¢) Isthe numberofstudents in the yvear 2003 twice that in the
year 20007
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Solution: (a) The scale 15 1 unit length
equals 10 students,

Try (b) and (c) for
yoursell.

Do This ~-.

| wmist kength = 10 somdinas

l

Yrate

Himiar 0F svad s

s EEEBERIE

g g

Read the following bar graph.

-4 —

Production of 0Qjl
{in lakh tonmes)

31

24 . E o 'E
3 .

;‘ f}gl \ E g ‘E E

1 unit length = Ops lakh tonnes

E

“

1l refineries

Now answer the following questions :

(a) What is the information given by the bar graph?
(b) Which otl refinery produces maximuim o1l?
(¢) Name refineries which produce o1l less than 4 lakh tonnes.

(d) How much oil is produced by Mumbai oil refinery?

1. Bar graph given alongside shows the
amount of wheat purchased by
government during the year 1998-2002,

abservations.
{a) In which year was the wheat
production maxirnum?
(b) In which year was the wheal
production minimum?

EXERCISE 9.3

Read the bar graph and write down your

| wnit length = 5 thousand ronfes

A0 8
25

20
15~
10
5
ﬁ 1 1
= =
Lot =
-~ ~

Wheat iin thousand fonnes)

2001
2002
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questions :

2. Observe this bar graph which is showing the sale of shirts in a ready
made shop from Monday to Saturday. Now answer the following

I unit length = 5 shirts

Saturday

Friday

Thursday

Days

Wednesday

Tuesday

Monday

ol

| ] |

55 o0 o

I | | | |
0 5 10 15 20 25 30 35 40 45 350
MNumber of shitts sold

(&) What information is given by the above bar graph?
number of shirts?

and also mention thenmmmber of shirts sold.
(d) Mention the day on which minimum number ol shirts were sold.
{e) How many shirts were

s0ld on Thursday? 50
3. Observe this bar graph % | [

which is showing the ::_ -

marks obtained by Ranjan g & -

in half yearly examination an - —_

in different subjects. e % 3
20 | £ E gi
o (2] (2] 2] [s] [4]

Subjects

(b) Mention the scale chosen on the horizontal line representing

(¢} Mention the day on which maximum number of shirts were sold

1 umit lenghth = 10 morks
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Answer the questions given .

(a) Whatmformation is given by the bar graph?

(b) Name the subjectin which Ranjan has scored maximum marks.

(¢) Name the subject in which he has scored minimum marks,

(d) State the name of the subjects and marks obtained in each of them.
4. Following is a bar graph of circulation of newspapers (dailies) in a

town in six languages. Study the bar graph and answer the [ollowing

questions:

I unit length = 100 newspapers
B0 T [r—

TH =
B —
500 = T
400 =
500 —

200 —
=1 [,
Urdu

Tarmil English ITndi hiasathi Tunjebi

Wumber of Newspupers

Languages
(a) Find the number of newspapers circulated in Hindi, Punjabi,
Urdu, Marathi and Tamil.
(b) Name the language in which the least number of newspapers are
circulated.
(¢} What is the difference between the number of Hindi and English
paperbeing read?

(d) Write the number of newspapers circulated in different languages
mascending order,
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9.7.2 Drawing a Bar Graph

Recall the example whers Ronald had prepared a table representing choice of
fruits made by his classmales.
[ Name of fruit [ Banana "ﬂrnngc [ Apple | Guave ]
| NumberofStudents | 8 3 | s | 4 |
First ofall draw a horizontal line and a vertical line. On the horizontal line we
will draw bars representing each fruit and on vertical line we will write
numerals representing number of students.

Let us choose a scale. It means we first decide how many students will be
represented by unit length ofa bar.

Here, we take 1 unit length to represent 1 student only,
We get a bar graph as shown below.

13— 1 umic leapth - 1 ztudeat
g_

-

£ 7

g -

T 5 —

gy

E a-

2 =
3= E o o @
4 |2 B ('] |2

i S < G
Fruoits

Example 1] :  Following table shows the monthly expenditure of Imran’s
family on various items.

Items Expenditure (in %)
House Rent 3000
Food 3400
Education 800
Electricity 400
Transport 600
Miscellaneous 1200
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To represent this data in the form of a bar 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.

(¢c) Take bars of same width keeping uniform gap between
them.

(d) Choose suitable scale along the vertical line. Let 1 unit
length==1 200 and then mark (he corresponding values.

Calculate the heights of the bars for various items as shown below.

House rent : 3000200 = 135units
Food t 3400200 = 17umts
Education : 800=200 = 4units
Electricity : 400=200 = 2umts
Transport : 600=200 = 3units
Miscellaneous 1200=200 = Gunits

600
3400
30D
3000
2800
2600
2400
2200
2000
18090 —
1600
1409
1200
100G

BOD

£

400

200

S | vt length = 206 Tupess

bk )

| 2

L

Expenditure (in ¥}

Teanzport
Biscellanecns

Food
Edugation

L ] T
Electsicity

Housge seal

Irem
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Same data can be represented by interchanging positions of items

and expenditure as shown below

| —

bizcellaneons

Transport

Electimcaty

Iterns

Educzhon

| unit length = 200 rupees

Food

House ment

L e

Do This ~ .

Following table shows the number of trees planted afler every two yearsina

city during the year 1994-2004,

Years Number of trees planted
1994 3 3000
1996 ; 2000
1998 - 4000
2000 - 5000
2002 - 6000
2004 : 3000
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Express this data in the form of a bar graph, taking 1 unit length= 500 trees.

Solution:  Mark information “Years’ along horizontal line and the number
oftrees along the vertical line. Now find heights of the bars.

1994 - 3000 + 500 = OGunils
1996 - 2000 = 500 = 4unus
1998 - 4000 = 500 = ...
2000 - 5000« 500 = e
2002 S e S
2004 S e = e
000 —
4300 — 1 unil length = 500 trees
4000
3500 —
é 000 —|
E 2000 — ”
1500
1600 —
500 —
I & & § 8 &
- — = =~ =~
Years

Complete the bar graph by drawing remaining bars. From this bar graph
locate, (i) the year in which maximum number of trees were planted (ii) the
year in which minimum number of trees were planted.

The J & K Board af School E‘d’umt&m@



Merry Math-VI

Dﬂ This T S

1. The number of mathematics books sold by a shopkeeper on six
consecutive days is shown below:

| Day Sunday Monday Toesday Wednesday Thursday Friday
Numberof 65 40 30 30 20 70
books sold

Draw a bar graph to represent the above information choosing the scale
of vour choice.

I~a

Along with vour friends think of 3 more situations where we can have

data. Construct the table with numbers and represent them using bar

graph.
EXERCISE 94

1. Asurvey of 120 school students wag done to find which activity they

prefer to do in their free fime.
' Preferred activity Number of students

Playing 45
Reading story books 30
Watching TV 20
Listening to music 10
Painting 15 _
Drraw a bar graph to illustrate the above data taking scale of | unit
length= 5 students.
Which activity is preferred by most of the students other than
playing?

2. Following table shows the number of bicycles manufactured in a
factory during the years 1998 to 2002, Hlustrate this data using a bar
graph. Choose a scale of your choice.
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Years Number of bicyeles manufactured
1998 800
1999 600
2000 900
2001 1100
2002 1200
{a) In which wear were the maximum number of bicycles
manufactured?
(b) In which year were the minimum number of bicycles
manulactured?

3. Number of persons in various age groups in a town is given in the
following table.
]A_.ge group | 1-14 | 1529 30-44 | 45-59 | 60-74 |75and above |

Numberof 2 lakehs llakhﬁﬂ liakhEU 11&kh2ﬂ a0 40
| persons ‘d}uux:m:i thousand thuusaud thuusand__ thousand

Draw a bar g‘aph to represent the above mfmmatlun and answer the
following questions. (take I unitlength=20 thousands)

(a) Which two age groups have same population?

(b) All persons in the age group of 60 and above are called senior
citizens. How many senior citizens are there in the town?

% What have we discussed?

—— 1. Wehave seen that data is a collection of numbers gathered to give
some information.

2. To get a particular information from the given data quickly, the
data can be arranged in a tabular form vsing tally marlks.

3. We learnt how a pictograph represents data in the form of
pictures. objects or parts of objects. We have also seen how to
interpret a pictograph and answer related questions. We have
drawn pictographs using symbols to represent a certain number
ofitems or things. Forexample, = =100 books.
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4, We have discussed how to represent data by using a bar diagram
or a bar graph. In a bar graph, bars of uniform width are erected
horizontally or vertically with equal spacing between them. The
length ofeach bar gives the required information.

5. To do this we also discussed the process of choosing a scale for
the graph. For example, | unit = 100 students. We have also
practised reading a given bar graph. We have seen how
interpretations from the same can be made.
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10.1 Introduaction

When we talk about plane figures, we think of their regions and their
boundaries. Weneed some measures 10 compare them, We look into these now.,

o

- B c\ =
9.2 Perimeter
Look at the following figures (Fig. 10.1). You can make them with awire ora
string.

If you start from the point S and move along the line segments then you
again reach the point 5. You have made a complete round of the shape. The
distance is equal to the length of wire used to draw the figure.

r—

L
1

£:A] E
Fig. 10.1

{c}

This distance is known as the perimeter ol the closed figure. It is the length
ofthe wire needed to form the figures,

The idea of perimeter is widely used in our daily life.
e A farmer who wants to fence his field.
e Anengineer who plans to build a compound wall on all sides of a house.
e Apersonpreparing atrack to conduct sports.

Allthese people use the idea of *perimeter’.
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Give five examples of situations where vou need to know the perimeter.

Perimeter is the distance covered along the boundary forming a closed
figure when you go round the figure once.

Try These

1. Measure and write the length of the four sides of the top of your
study table. "
"""B_ pi— h— {:‘.""‘F ’
BC=__ om '
CD=__ em
DA=  em
Now, the sum ofthe lengths ofthe four sides
=AB+BC+CD+DA

= g+ cmt+ om+t (#17]
= 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= em+ e¢m+ com+ com = eIm
Whatis the perimeter of the page?

3. Meera wenl 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?
4. Find the perimeter of the following figures:
A 40 em B 2
o - Perimeter = AB + BC + CD + DA
{a) E _E = + iy 4
i) Al om ! TE—=
A Jem B
Perimeter = AB + BC + CD + DA
(b} E‘ E = _+ o -+ o + 2
b Yem C
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3om
w3

Jein jem D

I

Perimeter - AB+BC+CD - DE + EF +F3

=+GH+HI+U+IK+KL+ LA

AB+BC+CD+ DE + EF +FA,
R R S

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 all the sides (which are

line segments).
10.2.1 Perimeter of a rectangle

Letus consider a rectangle ABCD (Fig 10.2) ©
whose length and breadth are 15 cm and 9 F
cm respectively. What will be its perimeter?

M 15cm

D 15cm
Fig 10.2

Perimeter of the rectangle = Sum of the lengths of its four sides.

=AB+BC+CD+DA
=AB+BC+AB+BC
=2xAB+2xBC
=2x(AB+BC)
=2x%(15cm+9cm)
=2x{24cm)

=48cm

Remember that
apposite sides ol a
rectangle are equal

‘gn AR = (D,

AD=HBC

B

i

The J & K Board af School Eﬂﬂfﬂtﬁ?i‘l@



Merry Math-VI

Try These
Find the perimeter of the following rectangles:

Lengthof | Breadthof | Perimeter by adding | Perimeter by

rectangle | rectangle | allthesides 2 x {Length + Breadth)

25¢m 12 em =25em+12em =2*{25cm+12 cm)
+25em+ 12 cm =2% (37 cm)
=74 cm =T4cm

0.5m 0.25m

18 cm 15¢em

10.5em d.5cm

Hence, from the said example, we notice that
Perimeter of arectangle = length + breadth + length + breadth
i.c.. Perimeter of a rectangle =2 % (length + breadth)
Letus now see practical applications of this idea :

Examplel: Deepika wants to put a lace border all around a rectangular
table cover (Fig 10.3), 3 m long and 2 m wide. Find the length
of the lace required by Deepika.

Solution : Length of the rectangulartable cover=3m
Breadth of the rectangular table cover=2m

Deepika wants to put a lace border all
around the table cover. Therefore, the
length of the lace required will be equal to
the pernimeter of the rectangular table
COVEL Fig 103
Now, perimeter of the rectangular table cover

=2 #(length+ breadth)

=2%2{3m+2m)

=2x5m=10m

So.length ofthe lace required is 10 m.
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Example2:

Solution @

Exampled:

Solution :

Exampled :

Solation :

An athlete takes 10 rounds of a rectangular park. 50 m long
and 25 m wide. Find the total distance covered by him.

Length ofthe rectangular park =50 m
Breadth of the rectangular park=25m
‘Total distance covered by the athlete in one round will be the
perimeter of the park.
Now, perimeter of the rectangular park
=32 x (length+breadth)=2 > (530 m+25m)
=2xT75m=150m
So, the distance covered by the athlete in one round is 150 m.
Therefore, distance coveredin 10 rounds=10= 150 m
= 1300m
The total distance covered by the athlete is 1500 m.

Find the perimeter of a rectangle whose length and breadth are
150 cm and | mrespectively.
Length=150cm
Breadth=1m= 100 ¢m
Perimeter of therectangle g
=2 % (length +breadth) L
=2x(150ecm+100cm)
=2x(250em)=500cm=5m 150 cm
A farmer has a rectangular 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 is the total length of rope
he must use?
The farmer has to cover
three times the perimeter of
that field, Therefore, total
length of rope required is
thrice ils perimeter,
Perimeter of the field=2 * (length + breadth)
=2%(240m+ 180 m)
=2%x420m=840m
Total length of rope required =3 * 840 m=2520m
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Example3: Findthe costoffencing a rectangular park of length 250 mand
breadth 175 m at the rate of T12 per metre.
Solution : Length of the rectangular park =250 m
Breadth of the rectamgular park =175 m
'To calculate the cost of fencing we require perimeter.
Perimeter of the rectangle = 2 * (length + breadth)
=2x*(250m+175m)
=2 % (425m)=850m
Costoffencing Ilmofpark= ¥12
Therefore, the total cost of fencing the park
= T12x850= F10200

Lim
10.2.2 Perimeter of Regular Shapes
Consider this example. . o=
Biswamilra wants to put coloured tape all 2
around a square picture (Fig 10.5) of side 1m as shown.
What will be the length of the coloured tape he 1is

requires’ Fig 10.5
Since Biswamitra wants to pul the coloured tape all around the
square picture, he needs to find the perimeter of the picture frame.

Thus, the length of'the tape required
=Perimeter of square=Im+1m+1m+1m=4m

Now, we know that all 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 the tape required =4 x I m=4m

bﬂ.

4cm

From this example, we see that the Perimeter of a
squarce=4 x length of aside fig 10.6

Draw more such squares and find the perimeters.

Now. look at equilateral triangle (Fig 10.6) with each side equal to 4
cmi. Canwe find its perimeter?

Perimeter of this equilateral triangle=4+4+4cm

=3x4cm=12cm
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So, we lind that

Perimeter of an equilateral triangle =3 x length of a side

What 1s similar between a square and an equilateral triangle? They are figures
having all the sides of equal length and all the angles of equal measure. Such
figures are known as regular closed figures. Thus, a square and an equilateral
triangle are regular closed figures.

You found that,

Perimeter of a squars =4 x length of one side

Perumeter of an equilateral triangle =2 = length of one side

So. what will be the perimeter ola regular pentagon?

Aregular pentagon has five equal sides.

Therefore. perimeter of a regular pentagon =5 = length of ope side and the
perimeter ol a regular hexagon will be

And ofan octagon will be ?

Try These
Find various objects from your surroundings which have regular
shapes and find their perimeters.

Example6: Find the distance travelled by Shaina if she takes three rounds
ofa square park of side 70 m.
Solution:  Permmeter of the square park =4 * lengthofa side =4 ¥ 70 m
=280m
Distance covered inone round=280m
Therefore, distance travelled in three rounds
=3%280m==840m
Example 7: Pinky runs around a square field of side 75 m, Bob runs around
a rectangular field with length 160 m and breadth 105 m. Who
covers more distance and by how much?
Solution:  Distance covered by Pinky in one round
= Perimeter of the square
=4 = length of'a side
=4xTim=300m
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Distance covered by Bob in one round
= Perimeter ofthe rectangle
=2 % (length + breadth)
=2%(160m+ 105 m)
=2 x265m=530m
Difference in the distance covered
=530m-300m=230m.
Therefore, Bob covers more distance by 230 m.
Example8: Find the perimeter of a regular pentagon with each side
measuring 3 cm.
Solution:  This regular closed figure has 5 sides, cach with a length of
3 e, Thus, we get
Perimeter of the regular pentagon =35 =« 3cm= 15 cm
Example9: The perimeter of a regular hexagon is 18 cm. How long is its
ane side?
Solution : Perimeter=18c¢m A"
A regular hexagon has 6 sides, so we can 2%
divide the perimeter by 6 to get the length |
ofone side.
One side of the hexagon=18cm +6=3cm
Therefore, length of each side of the regular hexagon i 3 em.

Letus solve some problems based onwhat we have learnt till now.

EXERCISE 10.1
L. Find the perimeter ofeach ol the following figures :
-.?q,;:I1 L3 em
o s g
g 23 ¢m 7
Sem 2 u_
{a) 3 =n I5cm
L 3 @
A em
ib)

@ The J & K Board of School Education



Merry Math-VI

lem
4.1 g0 gl ls™
: <, -
ns+ I \\i';'a- - ,,!
[ - m— Sen e "-.\‘ b~
Tem > Jem Tom
= A —_— f-/" el 1= 2| |e
u.::m|ff:§‘ﬁ 31111.: Hi i
¥ ..‘/ [ om J
4.bm | em
-] ifl

10,

11.

12,

[em 4t

The lid of a rectangular box of sides 40 cm by 10 om is sealed all round
with tape. What is the length of the tape required?

Atable-top measures 2 m 25 em by 1 m 50 cmy. What is the perimeter of
the table-top?

‘What is the length of the wooden strip required to rame a photograph
of length and breadth 32 cmand 21 emres pectively?

Acrectangular 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?
Find the perimeter of each of the following shapes :

{a) Atriangle olzides3 em, 4emand 5 cm.

(b) Anequilateral triangle of side 9 cm.

(c) Anisosceles triangle with equal sides 8 cmeach and third side 6
cim.

Find the perimeter of a triangle with sides measuring 10cm, 14 cm and
15cm.

Find the perimeter of a regular hexagon with each side measuring 8 m.
Find the side of the square whose perimeteris 20 m.

The perimeter of a regular pentagon is 100 em. How long is its each
side?

A piece of string is 20 cm long. What will be the length of each side if
the string is used to form :

(a) asquare?

(b) an equilateral triangle?

(c) aregularhexagon?

Two sides of a triangle are 12 em and 14 ¢n. The perimeter of the
triangle is 36 cm. What is 1ts third side?
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13. Find the cost of fencing a square park of side 250 m at the rate of ¥ 20
per metre.

14. Find the cost of fencing a rectangular park of length 175 m and
breadth 125 m at the rate of 12 permetre.

15. Sweety runs around a square park of side 75 m. Bulbul runs around a
rectangular park with length 60 m and breadth 45 m, Who covers less

distance?
16. What is the perimeter of each of the following figures? What do you
infer from the ansyers?
25¢m 30 em
8
; 5 5
o g = |
23 cm
(@) 40 cm
: :
40 cm 40 cm
{b) (d)

17. Avneet buys 9 square paving slabs, each with a side ﬂF L m He lays
them in the form of a square.
{a) What is the perimeter of his F'_"T_

arrangement: Fig, (10.7) (i) SRR o

(b) Sharidoes not like his i i i

atrangement, She getshimtolay | | & F | 0 T
them out like across. What is I s S e
the perimeter of her arrangement ;G611 1 5 0 A0 0
[(Fig 10.7 (ii)]? Fig 10.7

(c) Whichhas greater perimeter?

(d) Avnest wonders if there is a way of getting an even greater
perimeter. Can you find a way of doing this? (The paving slabs
must meet along complete edges: they cannot be taken. )

0
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10.3 Area

Look at the closed figures (Fig 10.8) given below. All of them occupy some
region ofa flat surface. Can you tell which one occupies more region?

(a) ®) (@) )
L=,
L e
(a) (b}
(b Fig 10.8

The amount of surface enclosed by a
closed figure is called its area.
So. can you tell, which of the above £&-==
¥ iy
figures has more area’ .F'.rg s .:,r g

MNow, look at the adjoining figures of Fig 10,9 :

Which one of these has larger area? It is difficult to tell just by looking at these
figares. So. what do you do?

Place them on a squared paper or graph paper where every square measures
lem=1em.

Make an outline of the figure,

Look at the squares enclosed by the [gure. Some of them are
completely enclosed, some half, some less than half and some more than half.

The area is the number of centimeter squares that are needed to coverit.

But there is a small problem : the squares do not always fit exactly into
the area you measure. We get over this difficulty by adopting a convention :

e The arca of one tull square is taken as | squnit, If it is a centimeter
square sheet, then area of one full square will be 1 sqem.
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e [gnore portions of the area that are less than halfa square.

e [I'more than half of a square 15 in aregion, just count it as one square.

o [fexactly halfthe squareis counted. take its areaas =

1 s umit.

Sucha convention, it is found, gives a [air estimate ol the desived area.

Example 100 : Bycounting squares. estimate the area of the figure 10.9b.

Solation :

How do the squares cover it?

Number| Area
_ estimate
Covered (sq units)
(1) Fully-filled squares| 11 11
(ii) Half-filledsquares | 3 3x%
{nt) More than
halt-filled squares 7 7
{(iv) Lessthan
half-filled squares 5 0

1

Total area=11+3 x i+?= I*';IE

Example11:

1

Make an outline of the figure on a graph sheet. (Fig 10.10)

Fig 10,10

By counting squares, estimate the area of the figure 10.9 a,
Malke an outline of the figure on a graph sheet. This is how

Fig 1041

Solution ;
the squares cover the figure (Fig 10.11).
MNumber| Area
estimate
Covered (squnits)
(i) Fully-filled squares 1 1
(i) Hall-filled squares — —
(1if) More than
half-filled squares 7 7
(iv) Lessthan
half-filled squares 9 0

Total area= 1+ 7= 8squnits
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Example12:  Find the area of the shape shown in the figure 10.12.

Solution : This figure is made up of line-segments. Moreover, it is
covered by full squares and half
squares only. This makes our job
simple.

(1) Fully-lilled squares =13
(ii) Half-filled squares =3
Areacovered by full squares

=3 » 1 squnits =3 squnits - p,g m;g
Area covered by half squares
—3x L squnits =1 L 8q units

Total area=4 é- sq units.

Try These

1. Draw any circle on a graph sheet. Count the squares and use them
to estimate the area of the circular region.

2. Trace shapes ofleaves, flower petals and other such objects on the
graph paper and find their areas.

EXERCISE 10.2

1. Findtheareas of the following figures by counting square:

m) T ™

ml‘_“\/’_i ML_I_[ lﬂr_l—l_‘ il e w.rﬂH 7 i

o

ll.-"l.a-""‘-r

L
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2. Useiracing paper and centimeter graph paper to compare the area of
the following pair of figures :

10.3.1 Area of arectangle
With the help of the squared paper, can we tell, what will be the area of a
rectangle whose length is 5 cmand breadth 18 3 em?

Draw the rectangle on a graph paper having

1 em * 1 cm sguares (Fig 10.13). The 2=

rectangle covers |5 squares completely.
The area of the rectangle = 15 sq em which _ §* E
can be written as 5 % 3 sq em Le. (length = 1 i i
breadth). |
The measures of the sides of some of the © .. ° 1 . i i 1
rectangles are given, Find their fig 10,13
areas by placing them on a graph | Length Breadth Area
paper and counting the number of ™300 2cm
sauare Sem | dem | ——
What do we infer from this? Gem 5em

We find,

Area of avectangle = (length x breadth)

Without using the graph paper, can we find the area of a rectangle whose
length is 6 cm and breadth is dem”!

Yes, 1tis possible.
Areaofthe rectangle = length x breadth
=6cm»*4em=24sqcm.
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Try These
. Findthe area of the floor of your classroom.
2. Find the area of any one door in your house.

10.3.2 Areaofasquare 4k iNy

Let us now consider & square of side 4 cm | ¢ 4
(Fig 10.14). : '

What will be its area?

If we place it on a centimeter graph paper, /| e e E
=n what dowe observe? R, _______

It covers 16 squares ie. the area of the
square

=16agem

=4 x4sqcm

Fig 10.14

The length ofone side of a few squares are given.

Find their areas using graph papers.

Lengthofoneside | Areaof thesquare
Jem
Tem
Sem

What do we infer from thiz? We find that in each case,
Area of the square = side * side
Youmay use this as a lormula i 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 =12cm
Breadth ofthe rectangle =4cm
Area of the rectangle =length * breadth
=12ecm>*4cm
=48 sqcm.
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Solution :

Example 15:

Soluation :

Example16:

Solution:
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Find the area of a square plot of side 8 m.

Side ol the square =&m

Areaofthe square =side * side
=8mx*8¥m
=64 sqm.

The area of a rectangular piece of cardboard is 36 sq cm and
itz length is 9 cm. What is the width of the cardboard?

Area oftherectangle =36sqcm
Length =% ¢cm
Width =
Areaofareclangle =length * width
. Area
SU: widih = —mﬁ
=36 —4cm

Thus, the width of the rectangular cardboard is 4 cm.

Bob wants to cover the floor of a room 3 m wide and 4 m long
by squared tiles. If each square tile is of side (1.5 m, then find
the number of tiles required to cover the floor of the room.

Total area of tiles must be equal to the area of the room.

Length ofthe room =4m
Breadth oftheroom =3m
Areaofthe floor = length * breadth
=4dm=3Im=12sgm
Area of one square tile =side  side
=05m>0.5m
=0.258qm
Number of tiles required =~ = _Area of the floor
Area of the tle
12 1200 ;
=35 a5 48tiles.
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Fxample17: Find the area in square metre of a piece of cloth 1m 25 em
wide and 2 m long,.

Solution : Length ofthe cloth=2m
Breadthofthecloth=1m25em=1m+0.25m=125m
(since 25 em=0.25m)
Area of the cloth=length of the cloth = breadth of the cloth
=2mx1.25m=2350sqm

Try These
Take apiece of 5 cm square paper.
Dissect it into 7 pieces as indicated. The dots represent the mid points of

the segments in each case (Fig 10.15)
P o £ .( 3 |
.-f"z N P A ’ "‘L o
i /'; i | !/ 3 \.-
/ : A
Fig I0.15 p
l. Can shape 6 be covered by shapes 2,3 and4 _ ~
together? Can you find other ways whers any S
one of the shapes can be covered by other
pieces?
2. Here is a shape formed (Fig. 10.16) using all 'mg_ BT

the seven pieces, by placing them together
without overlapping. What will be the area of the new shape?
Now check that each of the following birds (Fig. 10.17) can bs

made from the seven pieces of the square.

Fig. 10.47
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Can we say that they are equal in area?

The same seven pieces have been used 1o make each of the following
picture (Fig. 10.18), but one piece is lost in the process in on of the
pictures.

{a) (0 ()

Fig 10.18
(1) Which piece is missing from which picture?
(il) Which pictures have the same area?
Now, 1y 1o solve problems based on what all you have leamt till now:

EXERCISE 10.3
1. Find the areas of the rectangles whose sides are ;

(4) 3 cmand4 em (b) 12mand21 m
{¢) 2km and 3 km (d) 2 mand 70 cm
2. Findthe areas of the squares whose sides are;
{a)10cm (b)14cm (c)Sm
3. Threerectangles have the following dimensions :
(2) 9mand 6 m (b)3mand17m (c)4mandld4m
4. The area of a rectangular garden 50 m long is 300 sq m. Find the width
ofthe garden.

5. What is the cost of tiling a rectangular plot of land 500 n long and 200
mwide attherate of T 8 per hundred sqm.?

6. Atable-top measures 2 m 25 cmby | m 50 em. What is its area in square
meters?

7. Artoomis 4 m 20 cm long and 3 m 65 cm wide. How many square
meters of carpet is needed to cover the floor of the room?

8. Aflooris 3 mlongand 4 m wide. A square carpet of sides 3 m is laid on
the floor. Find the area of the floor thal is not carpeted.

9. Five square flower beds each of sides 1.2 m are dug on a piece of land
4.8 m long and 4.2 m wide. What 1s the area of the remaining part of the
land?
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10. The following figures have been split into rectangles. Find their areaa
(The measures are given in centimetres).

(m 3 1 @

5

| |

3

11. Splil the following shapes into rectangles and find the area ofeach. (The
mMEasures 4re given in centimetras)

2 7
i [
1z| |1 7 7
8 7 7
2 T
10 7
(10 @)

9, How many tiles whoze length and breadth are 5 e¢m and 12 ¢m
respeclively will be needed (o fit in a reclangular region whose length
and breadth are respectively:

(a) 100 cmand 144 cm (b) 70 cm and 36 cm.
A challenge!

On a centimeter squared paper, make as many rectangles as you can, such that
the area ol therectangle is 16 sq cm (consider only natural number lengths).

(a) Whichrectangle has the greatest perimeter?
(b) Which rectangle has the least perimeter?
Ifyoutake arectangle of area 24 sq cm, what will be your answers?

Given any area, is it possible to predict the shape of the rectangle with the
greatest perimeter? With the least perimeter? Give example and reason.
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€% What have we discussed?

L.

2.

6.

Perimeter is the distance covered along the boundary forming a
closed figure when you go round the figure once.

(a) Perimeter ofatectangle = 2 % (length + breadth)
(b) Perimeter ofa square =4 » length oTits side
(c) Perimeter of an equilateral triangle = 3 x length of a side

Figures in which all sides and angles are equal are called regular
closed figures.

The amount of surface enclosed by a closed figure 15 called its
area.

To calculate the area of a figure using a squared paper, the
following conventions are adoptied :

(a) Ignore portions ofthe area that are less than halfa square.

(b) If more than half a square is in a region. Count it as one
square.

(c) Ifexactly half the square is counted, take its area as % 5q.
units. -

{a) Areaolarectangle=length x breadth
(b) Areaofasquare=side % side
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@ Algebra

11.1 Introduoction

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 numbers is arithmetic. We have also learnt
about figures in two and three dimensions and their properties. The branch of
mathematics in which we studied shapes is geometry. Now we begin the
study of another branch of mathematics. Itis called algebra.

The main feature of the new branch which we are going to study is the use of
letters. Use of letters will allow us to write rules and formulas in a general
way. By using letters, we can talk about any number and not just a particular
number. Secondly, letters may stand for unknown quantities. By leamning
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 simple exaraples.

11.2 Matchstick Patterns

Sakshi and Sarita are making patterns with matchsticks. They decide to make
simple patterns of the letters of the English alphabet. Sakshi takes two
matchsticks and forms the letter L as shown in Fig 11.1 (a). Then Sarita also

picks two sticks, forms another letter L and puts it next to the one made by
Sakshi [Fig 11.1 (b)].

: : : ..........
(2) (b) (e)
Fig. 11.1

Then Sakshi adds one more L and this goes on as shown by the dots in

Fig1l.1(c).
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Thetr friend Appu comes in. He looks at the pattern. Appu always asks
questions. He asks the girls, “How many matchsticks will be required to
make seven Le"? Sakshi and Sarita are systematic. They go on forming the
patterns with 1L, 2Ls, 3Ls, and so on and prepare a table.

Table 1
Numberof 1 2 3 4 5 G 7 &
Ls formed
Nuomberof 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.

While writing the table, Sakshi realises that the number of matchsticks
required is twice the number of Ls formed.

Number of matchsticks required =2 * number of Ls. i.":*!'- ' 4;
For convenience, let us wrnite the letter # for the number ™= ==~ - -
ofLs, Ifone Lis made, n = 1; if two Ls are made, n=2 and so ——y B
on; thus, # can be any patural number 1,2,3,4, 5,.... Wethen | f'. -
write, Number ol malchsticks required =2 = n.

Instead of writing 2 = », we write 2n.
Notethat 2rissameas 2 % .

Sakshi says to her friends that her rule gives the number of matchsticks
required lor forming any number of Ls.

Thus, Forn=1,the number of matchsticks required
=Zx 1'=2
For n=2, the number of matchsticks required
=2%2=4
For n =3, the number ol matchsticks required
=2x3=6elc.

These numbers agree with those from Table 1.
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Sarita says, “The rule is very powerful! Using the rule, I can say how
many matchsticks are required to form even 100 Ls, [ do not need to draw the
pattern or make a table, once the rule is known™.

Do vou agree with Sarita?
11.3 The Ideaof a Variable

In the above example, we found a rule to give the number of matchsticks
required to make a pattern ol Ls. The rule was :

Number of matchsticks required =2n
Here, rr is the number of Ls in the pattern, and » takes values 1,2,3,4,....

Let vs look at Table 1 once again. In the table, the value of » goes on
changing (increasing). As a result, the number of matchsticks required also
goes on changing (increasing).

ris an example of a variable. Its value is not fixed; it can take any
value 1, 2. 3, 4, ... . We wrote the rule for the number of matchsticks
required using the variable n.

The word *variable’ means something that can vary, 1.e. change. The
wvalue of'a variable is not fixed. It can take different values.

We shall look at another example of matchstick patterns to learn more
aboul variables,

11.4 More Matchstick Patterns

Sakshi and Sarita have become quite interested in matchstick patterns, They
now want to try a pattern of the letter C. To make one C, they use three
matchsticks asshown in Fig. [1.2(a).

S 0 ) 8 ) O 0

e —

la) rdi
Fig. 11.2

'Table 2 gives the number of matchsticks required to make a pattern of Cs.
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Table 2
Number Y23 4|5 |& | T |8
ol Cs formed
MNumber 316|9 o O - I 2
of matchsticks
required

Can you complete the entries left blank in the table?
Sarita comes up with the rule :
MNumber of matchsticks required =3n

She has used the letter »n for the number of Cs: # is a variable taking on
values1.2.3.4, ...

Do youagree with Sarita ?
Remember 3n i the same ag 3 % .

Next, Sakshi and Sarita wish to make a paitern of Fs. They make one F
using 4 matchsticks asshown inFig 11.3(a).

——— '_-H}—!l 1 > —f—5
fa) ‘ b)
Fig. 11.3

Can younow write the rule for making patterns of |

In the example on matchstick patterns, we use the variable n to give us the
rule for the number of sticks required to make a pattern. An important use of
variables in mathematics is in writing general rules hike those we have found.

Think of other letters of the alphabet and other shapes that can be made from
matchsticks. For example, U (L[). V (\/), triangle (£\). square {[J) etc. Choose
any five and write the rules for making matehstick patterns with them.

WS The J & K Board of School Education



Merry Math-VI

11.5 More Examples of Variables
We have used the letter » to show a variable. Raju asks, “Why not m™? There
is nothing special about #, any letter can be used.

One may use any letter as m, I p, x, 3. £ ete. to show a variable.
Remember, a variable is a number which does not have a fixed value.
For example, the number 5 or the number 100 or any other given
number is not a variable, They have fixed values, Similarly, the
number of angles of a triangle has a fixed value i.e. 3. It is not a
variable. The number of corners of a quadrilateral (4) is fixed: it is
also not a variable. But m in the examples we have looked at aboveisa
variable. It takes on various values 1, 2. 3.4, ...

Letus now comsider variables in a more famuhar stjuation.

Students went to buy notebooks from the
school bookstore. Price of one notebook is T 5.
Munnu wants to buy 5 notebooks, Appu wants to .
buy 7 notebooks, Sara wants to buy 4 notebooks i
and so on. How much money should a student {
carry when she or he goesto the bookstore to buy
nolebooks?

This will depend on how many notebooks the
student wants to buy, The students work together to prepare a table.

Table 3
Number of | 2 3 4 5 | my ||
notebooks
required
Total cost 5 10 15 20 28 s || 20 | s
in rupees

The letier m stands for the number of notebooks a student wants (o buy; m
is a variable, which can take any value 1, 2, 3, 4, ... . The total cost of m
notebooks i mven by therule

The total cost inrupees =35 = pumber of note books required = 5m
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IMMunnu wants to buy 3 notebooks, then taking m= 5, we say that Munnu
should carry ¥ 5 # 5 or ¥ 5 with him to the school bookstore.

Let us take one more example. For the Republic Day celebration in the
school, children are going to perform mass drill in the presence of the chief
guest. They stand 10 in a row (Figl1.4). How many children can there be in
the drill?

Fig 11 4

The number of children will depend on the number of rows. If there is 1
row, there will be 10 children. If there are 2 rows, there willbe 2 = 10 or 20
children and so on. If there are r rows, there will be 10 children in the drill;
here. r 18 a variable which stands for the number of rows and so takes on
values1,2,3,4,....

In all the examples seen so far, the variable was multplied by a number.
There can be different situations as well in which numbers are added to or
subtracted from the variable 48 seen below.

Sarita says that ghe has 10 more marbles in her collection than Sakshi. I
Sakshi has 20 marbles, then Sarita has 30. If Sakshi has 30 marbles, then
Sarita has 40 and so on. We do not know exactly how many marbles Sakshi

has. She may have any number of marbles. But we know that, Sarita's
marbles = Sakshi’s marbles+ 10.
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We shall denote Sakshi'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 wrile
Sarita's marbles = x + 10. The expression (x + 10) is read as “x plus ten”. It
means 10 added tox. Ifx 15 20, (x + 10)is 30, [fxis 30, (x+ 10} is 40 and s0 on.

The expression (x+ 10) cannot be simplified further. Do not confuse x +
10with 10x, they are different. In 10x, x is multiplied by 10. In (x + 10),
10 is added to x. We may check this for some values ofx. For example, If
x=2,10x=10%2=20andx+ 10=2+10=12 Ifx=10,10x=10x 0=
100andx+10=10+10=20.

Raju and Balu are brothers. Balu is younger than Raju by 3
years. When Raju is 12 years old, Balu is 9 years old. When
Raju is 15 years old, Balu is 12 years old. We do not know
Eaju’s age exactly. Itmay have any value. Letx denote Raju’s A . L-.
age in vears, x is a variable. If Raju’s age in years is x, then =
Balu’s age in vears is (x— 3). The expression (x — 3) isread as

x minus three. As you would expect, whenxis 12, (x —3) is 9
andwhenxis 15, (x—3)is 12. £ o e

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.

a)  Apatternofletter T as T
b)  Apattern of letter Z as
c) A pattern of letter U as
d)  Apatternofletter Vas
€) A pattern of letter E as
fy  ApattermofletterSas
g)  Apatternofletter A as 1

2. Wealready know the rule for the pattern of letters L, C and I, Some of
the letters from Q.1 (given above) give us the same rule as that given
by L. Which are these? Why does this happen?
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3. Cadets are marching in a parade. There are 5 cadets in a row. What is
the rule which gives the number of cadets. given the numberof rows?
(Use n [or the number of rows. )

4. Ifthere are 50 mangoes in a box, how will you write the total number
of mangoes in terms of the number of boxes? (Use A for the number
ofboxes.)

5. The teacher distributes 5 pencils per student. Can you tell how many
pencils are needed, given the number of students? (Use ¢ for the
number of students. )

6. Abird flies | kilometer in one minute. Can vou express the distance
covered by the bird in terms of its flying time in minutes? (Use ¢ for
flying time In minutes.)

7. Radha is drawing a dot Rangoli (a beautiful pattern of lines joining
dots) with chalk powder as in (Fig 11.5). She has & dots in arow. How
many dots will her Rangoli have for » rows? How many dots are there
if there are 8 rows?! Ifthere are 10 rows?

Fig11.3

8 Leelais Radha's vounger sister. Leela is 4 years younger than Radha.
Can you write Leela's age in terms of Radha's age? Take Radha's age
lobe x years.

9. Mother has made laddus. She gives some laddus (o guests and family
members; still 3 laddus remain. If the nomber of laddus mother gave
away is 1, how many laddus did she make?

10. 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
oranges in a small box are taken to be x, what is the number of
oranges in the larger box?

2781
&l The J & K Board of School Education




Merry Math-VI

11. (a) Look at the following matchstick pattern of squares (Fig 11.6). The
squares are not separate, Two neighbouring squares have a commion
matchstick. Observe the patterns and find the rule that gives the
number of matchsticks in terms of the number of squares. (Tlint : I
youremove the vertical stick at the end, you will get 4 pattern of Cs.)

—n % n

I
(a) (b) (c) (g
Fig 1.6
(b) Fig 11.7 gives a malchstick pattern of triangles. As in Exercise 11
(a) above, find the general rule that gives the number of matchsticks in|

——y— ‘I T_ =

terms of the number of triangles.
Iy A A A
Fv -_E ri.'? &; v & #ﬁ Y ﬂ‘ Eﬂ_ 3 E’
ta) (b} () (d)
Fig 11.7

11.6 Use of Variables in Common Rules

Let us now see how certain common rules in mathematics that we have
already learnt are expressed using variables.
Rules from geometry
We have already learnt about the perimeter of a square and of a rectangle in
the chapter on Mensuration. Here. we go back to them to write them in the
form ofarule.
1. Perimeter of a square We know that perimeter /
of anv polygon (a closed figure made up of 3 or
more line segments) is the sum of the lengths of its
sides. A square has 4 sides and they are equal in
length (Fig 11.8). Therefore,
The perimeter of a square = Sum of the lengths of the /
sides of the square = Hi++ =4/, Fig11.8
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Thus, we get the rule for the perimeter of a square. The use of the variable
[ allows us to write the general 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 a square is expressed as a relation
between the perimeter and the length of the square, p =41

2. Perimeter of a rectangle We know
that a rectangle has four sides. For , B
example, the rectangle ABCD has four
sides AB, BC, CD and DA. The opposite
sides of any rectangle are always equal b
in length, Thus, in the rectangle ABCD,
let us denote by [, the length of the sides

AB or CD and, by b, the length of the p ; C
sides AD or BC. Therefore, Fig 11.9
Perimeter ofarectangle = length of AB +length of BC
+ length of CD + length of AD
=l+b+i+h
=(I+N+(b+b)
=21+2b
The rule, therefore, is

The perimeter of arectangle=2/+ 24
where, [and b are respectively the length and breadth of the rectangle.
Discuss what happens if /=547

It we denote the perimeter of the rectangle by the variable p, the rule for
perimeter of a rectangle becomes p=21+2h

Note:  Here, both / and # 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.

In your studies of geometry you will come across several rules and formulas
dealing with perimeters and areas of plane figures, and surface areas and
volumes of three-dimensional figures. Also, youmay obtain formulas for the
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sum of Internal angles of a polygon, the numberof diagonals of a polygon and
so on. The concept of variables which you have learnt will prove very useful
i writing all such general rules and formulas.

Rules from arithmetic

3:

Commutativity of addition of two numbers:

We know that

4+3=Tand3+4=7

Le.4+3=3+4

Aswe have seen in the chapter on whole numbers, this is true for any two
pnumbers. This property of numbers is known as the commutativity of
addition of numbers. Commuting means interchanging. Commuting
the order of numbers in addition does not change the sum. The use of
variables allows us to express the generality of this property in a concise
way, Let @ and b be two variables which can take any number value.
Then,a+b=b+a

Once we write the rule this way, all special cases are mcluded init. Ifa=
dandbh=3, wegetd +3=3+4. Ha=3Tandb=73, wepet 37+73=T73+
37 and so omn.

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 dogs not
matter. For example.

4x3=12,3x%x4=1]2

Hence,4%x3=3x4

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 aand b as in
the case ol addition, we can express the commutativity of multiplication
oftwonumbersasaxb=bxa

Note that & and # can take any number value. They are variables. All the
special cases hke 4 = 3 =3 x 4 or 37 = 73 =73 = 37 lollow from the

general rule.
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5. Distributivity of numbers:

Suppose we are asked to calculate 7 < 38, We obviously do not know the

table of 38. So, we do the following:

Tx38=Tx(30+8)

=Tx30+7 =8

=210+56

=266
Here we assumed 7% 38 =T %30+ 7 % §, 1.e. we assumed that multiplication
by 7 can be distributed over the addition of 30 and 8. This 1s always true for
any three numbers like 7. 30 and . This property is known as distributivity of
multiplication over addition of numbers. Let us take another example:

Welknow9=13=117.9x11=99and9 = 2=18;
Alsp 994+ 18=117and 11 +2=13.

We may therefore write
9x(11+2) =9x=13
=117
=00+18
=9x11+9x2

or9x (11+2) =9x11+9=2

Thus. the distributivity property is verified for the numbers 9, 11 and 2. By
using variables, we can write this property of numbers also in a general and
concise way. Let o, b and ¢ be three vanables, each of which can take any
number value. Then,
ax{(h+c)=axbtaxc

Properties of numbers are fascinating. You will learn many of them in your
study of numbers this year and in vour later study of mathematics. Use of
variables allows us to express these properties in a very general and concise
way. One more property of numbers is given in question 5 of Exercise 11.2.
Try to find more such properties of numbers and learn to express them using
variables.
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EXERCISE 11.2

1. The side of an equilateral triangle is shown by [
Express the perimeter of the equilateral
triangle using /.

2, Thesideofaregularhexagon (Fig 11.10) is
denoted by /. Express the perimeter of the
hexagon using /. (Hint : A regular hexagon
has all its six sides equalin length.)

3.  Acube is a three-dimensional figure as shown
mFig 11.11. Tt has six faces and all of them are
identical squares. The length of an edge of the :
cube is given by /. Find the formula forthetotal 7| ...l .

length of the edges of'a cube. P - [

4. The diameter of a circle is a ling which joins Fig 11.11
two points on the circle and also passes through A
the centre of the cirele. (In the adjoining figure
(Fig 11.12) AB is a diameter of the circle; C is
its centre.) Express the diameter of the circle
(d)in terms ofits radius (t).

5. Consider the sum of three numbers 14, 27 and
13, we may do the sum intwo ways:

(d) Wemay firstadd 14 and 27 to get41 and then add 13 to it to get
the total sum 54 or

(b) Wemayadd27 and 13 to get 40 and then add it to 14 to getthe
total 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. Express this property
which we have already studied in the chapter on Whole Numben%,
na general way, by using variables a, band .
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11.7 Expressions with Variables

Recall that in arithmetic we have come across expressions like (2 » 10) = 3,
3% 100+(2 % 10)+ 4 ete. These expressions are formed from numbers like 2,
3.4, 10, 100 and zo0 on. To form expressions we use all the four number
operations of addition, subtraction, multiplication and division. For example,
to form (2 = 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+{4x35), (—3x4)+35,
8—(7Tx2), 14—(5-2).
(6<2)-35, (5=T7)-(3=4),
T+{Bx2) (5x7)—-(3x4-T)etc.

Expressions can be formed [rom variables too. In fact, we already have
seen expressions with variables, for example: 2n. 5m, x + 10.x— 3 ete. These
expressions with variables are oblained by operations of addition,
subtraction, multiplication and division on variables, For example, the
expression 2n 18 formed by multiplying the variable » 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 numbers,

operations 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

(4%3)+5=12+5=17

But an expression like (4x + 5), which contains the variable x.
cannot be evaluated. Only if v is given some value, an expression like
(4x+ 5) can be evaluated. For example,

whenx=3,4x+5=(4 x3)+5=17 as found above.

284
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In the following exercise we shall look at how few simple expressions
have been found.

Expression How formed?

(a)y+35 Saddedtoy

(b)yt—=7 7 subtracted from ¢

(c)10a amultiplied by 10

(d) % rdivided by 3

(e)—5g g multiplied by —5

(H3x+2 first x multiplied by 3, then 2 added to
the product

{Z)2y-5 first y multiplied by 2, then 5 subiracied

trom the product

Write 10 other such simple expressions and tell how they have been
formed.

We should also be able to write an expression through given instruction about
how to formit. Look at the following example :

Give expressions for the following :

(a) 12 subtracted fromz z—12
(b) 25 added o r r425
(c) pmultipliedby 16 16p
(d) ydividedby 8 X
(e) mmultiplied by -2 ~%m
(f) ymultiplied by 10 and then 10y+7
7 added to the product
(2) nmultiplied by 2 and 2n-1
I'subtracted from the product

Sarita and Sakshi decide to play a game of expressions. They take the
variable x and the number 3 and see how many expressions they can make,
The condition 1s that they should use not more than one out of the four
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number operations and every expression must have x

init. Canyou help them? R
Sarita thinks of (x+ 3). ‘ }
Then. Sakshi comesup with (x—3). o ¥
Next she suggests 3r. Sarita then immediately I‘ o
makes->- : A I
3 Is (3x + 35) allowed ?

Under the given condition are these the only Is (3x + 3) allowed 7
four expressions that they can get ?
Next they try combinations of v, 3 and 5. The condition is that they should use
not more than one operation of addition or subiraction and one operation of

multiplication or division. Every expression must have y in it. Check, if their
answers are right.

PESY Y-y, Is *3”?*+ 5) allowed?

; y oy v g - 15 [+ &) allowed?
3, 5}},‘.,3 ..‘.5_,3} +5,3v—-5,5+3,5-3 Is 15y :
Can you make some more expressions?

EXERCISE 11.3

1. Makeup as many expressions with numbers (no variables) as you can
from three numbers 5, 7 and 8. Every number should be used not
more than once. Use only addition, subtraction and multiplication.
(Hint : Three possible expressions are 5 + (8 — 7). 5 (8 = 7), (5 = §)
+ 7, make the other expressions.)

2, Which out ol the followmg are expressions with numbers only?

(wy+3 (b)(7 x20)-&=
(£)5(21-T)+ =2 (d)5
() 3x ()5—5n

(2)(7%20)—(5%10)-45+p

3. Identify the operations (addition. subtraction. division,
multiplication) in forming the following expressions and tell how the
expressions have been formed.

()z+l,z-Ly+17.5-17 (b) 17 %,53
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Lh

(c)2p+17.2y—17 (d)Tm, —Tm+3, —Tm-3

Giive expressions for the following cases.

{a) 7 addedtop {b) 7 subtracted from p

(c) pmultiplied by 7 (d) p divided by 7

(e) 7 subtracted from —m ([)~ pmultiplied by 5

{g)-pdividedby 5 (h)p multipliedby—5

Give expressions in the following cases,

(a) 11 addedto 2m (b} 11 subtracted from 2m

(c) 5 times yto which 3 is added (d) 5 times y from which 3
is subtracted

(e) pismultiphiedby— 8

(D) is multiplied by — 8 and then 5 is added to the result

() yismultiplied by 5 and the resultis subtracted from 16

(h)yis moultiplied by — 5 and the result is added to 16.

(a) Form expressions using t and 4, Use not more than one number
operation. Every expression must have Linit.

(b) Form expressions using v, 2 and 7. Every expression must have y
in it. Use only two number operations. These should be different.

11.8 Using Expressions Practically

We have already come across practical situations in which expressions are
uselul. Let us remeriber some of then.

Situation (described in Variable Statements using
ordinary language) expressions

1.| Saritahas 10moremarbles | Let Sakehi have Saritahas(x+10)
than Sakshi. x marbles, marbles.

2.| Baluis 3 years younger Let Raju’s age Balu'sageis(x - 3)
than Raju. be x years. VEArS,

3.| Bikashis twiceasold as LetRaju’sage Bikash’s age1s 2x
Raju. bexvears. VEars.

4.| Raju’s father’sageis 2 LeiRaju’s age Raju’s father's
years more than be x years. ageis(3x+2)
3 times Raju’sage. VEAIs.
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Situation (describedin | Variable Statements using
ordinary language) expressions
5.| How old will Susan be Letybe Susan's Five years from
5 years fromnow? presentage in years. | now Susan will
be(y+5) yearsold.
6.| How old was Susan 4 Letybe Susan’s Four years ago
years ago? present age n years. | Susan was (y —4)
years old.
7.| Price of wheat per kg is Letpnceofmice Price of wheat per
¥ 5lessthan priceof rice |perkgbeRsp. kgisRa(p-35).
perkg.
8.| Price of oil per litre 18 5 Let price ofrice Price ofoil per litre
times the price of rice perkg be Rsp. isRs 5p.
perkg.
9.| The speedofabuzis Letthespeed ofthe |Thespeed ofthe
10 knw'hourmore than the | truck be y kmvhour. | busis (y+10)
speed of a truck going on km/hour.
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
stalements using expressions with variables. In the next section, we shall see
how we use these statements using expressions for our purpose.

1. Answer the [ollowmg:

grandlather?

EXERCISE 114

(a) Take Sarita’s presentage to be v years
(1) Whatwillbe herage 5 years from now?
(i) What was herage 3 years back?
(111} Sarita’s grandfather is 6 times her age. What is the age of her

(iv) Grandmother is 2 years younger than grandfather. What i3
grandmother's age?
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(b)

(c)

(d)

(e)

(v) Sarita’s father's age is 5 years more than 3 times Sarita’s age.
What is her father's age?

The length of a rectangular hall is 4 meters less than 3 times the
breadth ofthe hall. What is the length, il'the breadih is bmeters?

A rectangular box has height b em. Its length i2 5 times the height
and breadth is 10 cm less than the length. Express the length and
the breadth of the box in terms of the height.

Meena. Beena and Leena are climbing the steps to the hill top.
Meena is at step s, Beena is 8 steps ahead and Leena 7 steps
behind. Where are Beepa and Meena? The total number of steps
to the hill top is 10 less than 4 times what Meena has reached.
Express the total number of steps using 5.

A bus travels at v kom per hour. It is going irom Daspur to Beespur.
After the bus has travelled 5 hours. Beespur is still 20 km away.
What is the distance from Daspur to Beespur? Express itusing v.

2. Change the following statements using expressions info stutements in
ordinary language.
(For example, Given Salim scores » runs in a cricket match, Nalin

scores (#+ 15) runs. In ordinary language - Nalin scores 15 runs more
than Salim.)

(a)
(b)
(c)
(d)

(e)

3.(a)

Anotebook costs Tp. Abook costsT3 p.
Tony puts g marbles on the table. He has 8§ g marbles in his box.
(Our class has n students. The school has 20 n students.

Tagpu is z vears old. His uncle is 4 z vears old and his aunt is (4z -
3) years old.

In an wrangement of dots there are r rows. Each row contains 3
dots.

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?
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(b) Given Sara’sage today to be y years. Think of her age in the future
orinthe past. What will the following expression indicate? y+7,
. 1 1
A wad— vig—
¥ | y 5 y 5
{c) Givennstudents in the class like football, what may 2n show?

What may ~g— show? (Hint : Think of games other than football).

11.9 What is an Equation?

Let us recall the matchstick pattermn of the letter L given in Fig 11.1. For our
convenience, we have the Fig 11.1 redrawn here.

(b} (c)

{a)

The number of matchsticks required for different number of Ls formed was
givenin Table 1. Werepeat the table here.

Table 1
Numberof L's Uz 3 4 1S |80 i & s
formed
Number of 2 4 6 | B |10 |12 |34 |16 L. |snvars
matchsticks required

We know that the number of matchsticks required is given by the rule, 2n, if n
15 taken to be the number of Ls formed.

Appu always thinks differently. He asks, “We know how to {ind 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 Ls are formed if the number of matchsticks givenis 107

This means we have to find the number of Ls ( i.e. n), given the number of
matchsticks
aATA
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2n=10 (1)

Here, we have a condition to be satisfied by the variable ». This condition 15
anexample of an equation.

Our guestion can be answered by lookimg at Table 1. Look at various values

of n. If n = 1, the number of matchsticks is 2. Clearly, the condition is not
satisfied, because 2 isnot 10. We go on checking.

" 2n Condition satisfied? Yes/No
2 4 No
3 6 No
4 8 No
3 10 Yes
6 12 No
7 14 No

We find that only ifw = 5, the condition. i.e. the equation 2» = 10 is satisfied.
For any value of nother than 5. the equation is not satisfied.

Letus look at another equation.

Balu is 3 years younger than Raju. Taking Raju's age to be x years,
Balu's age is (x - 3) vears. Suppose. Balu is 11 years old. Then, let us seec how
our method gives Raju’s age.

We have Balu'sage, x-3=11 (2)

This is an equation in the variable x. We shall prepare a table of values
of (x—3) for various values of x.

x | 34|56l 7]8]|9]10]11] 12| 13| 14| 15| 16| 17| 18
3101 |-1-1-F1-I|=-1-192 |10 11 |12 [13 |- |-

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 example
forx =16 or forx = 12, the condition is not satisfied. Raju’s age, therefore, is

14 years.
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To summarise, any equation like the above, is a condition on a variable. It
is satisfied only for a definite value of the variable. For example, the
equation 2n = 10 is satisfied only by the value 5 of the variable n. Similarly,
the equationx—3 =11 15 salisfied only by the value 14 ofthe variable x.

Note that an equation has an equal sign (=) between 1ls two sides. The
equation says that the value of the left hand side (LHS) is equal to the value of
the right hand side (RHS). Ifthe LHS is not equal to the RHS, we donot getan

equation.

For example : The statement 2n is greater than 10, i.e. 2p» > 10, is not an
equation. Similarly, the statement 2# is smaller than 10 i.e. 2r< 10, isnotan
equation. Also, the statements

(x—3)>=11or(x~3)=< 11 are not equations.

Now, letus consider 8 -3=35

There is an equal sign between the LHS and RHS. Neither of the two sides
contain a variable. Both contain numbers. We may call this a numerncal

equation. Usually, the word equation is used only for equations with one or
more variables,

Let us do anexercise.

State which of the following are equations with a variable. In the case of
equations with a variable, identify the variable.

(a)x+20=T70 (Yes, x)

(b)8x3=24 {No, this a numerical equation)
(¢)2p>130 (No)

(d)n-4=100 (Yes, )

(e)205=230 (Yes, h)

() % <50 (No)

Following are some examples of an equation. (The variable in the
equation is also identified).

Fill in the blanks as required :
x+10=30 (variable x) (3)
p-3=7 (variable p) (4)
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3n=21 (variable ) (5)
_55_ =4 (variable ) (6}
21+3=7 (variable ) (7}
Im-3=5 (variable ) (8)

11.10 Solation of an Equation
We saw in the earlier section that the equation
2n=10 (1)

was satisfied by n= 3. Noother value of # satisfies the equation. The value of
the variable in an equation which satisfies the equation is called a
solution to the equation. Thus, #= 515 a solution to the equation 2 n=10.

Note, 7 = 6 is not a solution to the equation 2r = 10; because forn =0,
2n=2x6=12and not 10.

Also.n=4 isnotasolution. Tell. why not?

Letus take the equationx—3 =11 (2)
This equation 18 satisfied by x= 14, because forx=14,

LHS ofthe equation=14-3=11=RHS

It isnot satisfied by x = 16, because forx= 16,

LHS ofthe gquation=16—-3= 13, which is not equal to RHS.

Thus, x = 14 is a solution to the equationx — 3 =1l and x = 16 is not a
solution to the equation. Also, x = 12 is not a solution to the equation.
Explain, why not?

Now complete the entries in the following table and explain why your
answer is Yes/No.

Equation Value of the variable 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=35 No

5.p-3=7 p=15 =
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6.p—3=7 p=10 _
7.3n=21 n=9 -
8 3n=21 =7 =
9, _;'-::4 =25 -
10, '?= =20 -
11.21+3=7 1=5 =
12.214+4=7 E=1 -
13.2/+3=7 =2 -

11.11 Getting a solution to the Equation

In finding the solution to the equation 27 = 10, we prepared a table for various
values of » and from the table, we picked up the value of » which was the
solution to the equation {L.e. satisfies the equation). What we used is a trial
and error method. It is not a direct and practical way of finding a solution.
We shall now look for a direct way of solving an equation, i.e., finding the
solution of the equation. We shall learn a more systematic method of solving
equations only next vear. For the present, we shall learn how to handle simple
equations like.

(a) -+ 10=30 (b)-3=10
(¢)2n—10 (d) %4
Solving x+ 10 =30

From earlier classes, we know how to find the number in the box in the
stalement +10=30,

Compare the equation inx x+10=30 (a)
and [ 1410=30 (b)

Ifwe replace[____| byx in (b), we get the equation. It means that finding the
number in the box is the same as finding the value of x which satisfies the
gquation.

‘The number in the box is such that 10 added to it gives 30. In other words, itis
10 taken away from 30, i.e., 20. Thus the solution to the equationis x=20.
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We may verify the solution;

LHS=x+10=20+10=300r LHS =RHS

Now, solve this way y+5=12

Comparethe equationwith [ }#5=12

We know [ J=12-5=7

Theretore, the required solutionis  v=[___ k7

Solve by the above method pt+7=10
Solvingx-3=10

Compare x=3=10

with [ ]-3=10

This means that finding the solution to the equation in x is the same as
finding the number in the box. Now, the number in the box is given by
addition,

|=10+3=13
Therefore. the solution to the equation x -3 =10 1isx = 13, which we already
know,

We may verify the solution:

LHS=x-3=13-3=10=RHS
Solve thisway y-7=3
Solving 2r=10
WenoteZn=2=n

The equation we want to solve is, therefore

2xn=10

Compare thiswith 2«[ ] =10

Solving for i 15 the same as fAnding the number in the box. We know that
the number in the box can be found by division,[  |= 12_[] =5

The solution to the equation 2= 10 18, therefore, » = 5, which we know
already.
We may verify the solution. LTHS =2 xn=2 « 5=10=RHS
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Solving, fﬁ,’_ =4

We compare % =4 with l;l_ =4
Solving for m is the same as finding the number in the box. We know from
earlier classes that this can be done by muluaplication,

[ ]=5x4=20.
Hence the solution to the equationis m=20.
Wemay verify the solution: LHS = 7 = 3{5_“ =4=RHS
11.12 Using an Equation ’
Appu, Sarita and Sakshi are very excited. They tell the class that they have
found a method to solve puzzles. They want to

explain it to the whole class. r"- - l.

First they ask Sara to hold a number inbhermind. | ¢ o )
Then they ask her to multiply the numberby Sand | &) « 4~ : |
tell the result. She says 60. Appu immediately | m
says that Sara had 12 in her mind. Sara agrees. | %
The class is surprised. 2

Saleshi explains: . Nt
Sara held some number in mind. T could have

been anything. So we took it to be x. Now multiplying x by 5 gives 5x. Sara
said that she got 60. Thus, we have the condition 5x=60

This condition is just a simple equation of the kind we have learnt. We solved
this equation by our simple method. We replaced the equation inx by

S ] =60
Weknew [ |= ?5‘.]_ =12
Thus x=121s therequired solution, i.e.. it is the number Sara held in her mind.

The whole class clapped. They had learnt how useful equations were, The
mathematics teacher complemented Appu, Sarita and Sakshi. She added,
“Puzzles and problems from everyday life which are much more challenging
than that presented by the trio can be solved by using equations. However. for
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doing that we have to learn a systematic and general method of solving
equations. We shall leam such a method next year™

While at the end of the chapter let us closely look at the process of solving an
equation. We took an equation to be a condition on the variable in the
equation. Forexample, the equation

5 x=6015acondition on x.

Only one value of x, 1.e. x = 12, satisfies the equation. To begin with we donot
know this value. Solving the equation means finding this unknown value. We
can look at x as this unknown. This is whatAppu, Sarita and Sakshi did. They
did not know the number Sara had in her mind. They took it as unknown,
called it x and got the condition thal it satisfies. This condifion was an
equation. By solving the equation, they tound the *unknown’.

Forming and solving an equation, therefore, is a powerful method of finding
unknown values and therefore of solving puzzles and problems.

Beginning of Algebra
It is said that algebra as a branch of Mathematics began about 1550 BC.
i.e. more than 3500 years ago, when people in Egypt started using
symbols to denote unknown numbers.
Around 300 BC, use of letters to denote unknowns and forming
expressions from them was quite commeon in India. Many great Indian
mathematicians, Aryabhatt (born AD 476). Brahmagupta (born AD
598), Mahavira (who lived around AD 850) and Bhaskara 1l (born AD
1114) and others, contribuied a lot to the study of algebra. They gave
names such as Beeja, Varna etc. to unknowns and used first letters of
colour names [e.g.. ka from kala (black), nee from neela (blue)] to denote
them.
The Indian name for algebra, Beejaganit, dates back to these ancient
Indian mathematicians.
The word ‘algebra’ is derived from the title of the book, ‘Aljebar w*al
almugabalah’, written about AD 825 by an Arab mathematician,
Mohammed Ibn Al Khowarizmi of Baghdad,
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EXERCISE 11.5

1, State which of the following are equations (with a variable), Give
reason for your answer. Identify the variable from the equations with

avariable. 4
(a)17=x+7 (bY(t—-T) =5 (&8 7=
(dy5=4-8=2x (ejx—2=0 (B 2m<30
(g)2n+1=11 (W 7=(11=%2)+p (D %g{ﬁ
(1)20-(10-5)=3x5 (k) 7-x=5
2. Complete the entries in the third column of'the table.
S.No. Equation Value of variable Equation
satisfied Yes/No
(a) 10y= 80 y=10
) 10y=80 y=8
(c) 10y=80 y=5
(d) 4/=20 /=20
(&) 41=20 ]=80
(f) 4/=20 =5
(2) h+5=9 h=3
(h) b+5=9 b=9
(1) h+5=9 b=4
0] h—8=5 h=13
(k) h—8=5 h=8
(1 h—-8=35 n=0
(m) p+i=1 p=3
(n) pt3=1 p=1
(0) pti=1 p=0
(p) pt+3=1 p==1
(q) pt3=1 p=-2
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3. Pickout the solution from the values given in the bracket next o each
equation, Show that the other values do not satisfy the equation.

(a) Sm=160 (10,5,12.15)
(b)n+12=20 (12.8,20.0)
(e)p—-5=5 (0,10,5-3)
(@ = =T (7.2,10,14)
(e)r-4=0 (4,-4,8,0)
(Hx+d=2 (-2,0,2,4)

4. (a) Complete the table and by inspection of the table find the solution
to the equationm + 10=16.

m 1 2 3 4 5§ 6 7 & 9 10

i A Tty

(b) Cnmplete the table and by inspection of the table, find the solution

to the equation 51=135.

t |3 4 5 6 7 & 9 1011
5t

(c) Cnmple-le the table and find using the table the solution of the
squationz3=4

x |8 9 10 11 12 13 14 1516
z 2
5 23—3 3

(d) Complete the table and find the solution to the equationm - 7=3
m |35 g 7 & 8 19 3r a3

i L
5. Selve
(a)x+5=12 (b)y-2=10
(©)7p=210 @) 2=5
(e)1+100=125 (D) 1-20=30

ATaY
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(8)9u=81 () =20
(1)3p=33 (Hx-3=0
(k]—:;-=8 (1) 13y=65

—

% What have we discussed?
1. We looked 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,... . It1s a variable. denoted by
some letter like 7.

A variable takes on different values, its value is not fixed. The
length of a square can have any value. It is a variable. But the
number of angles of a triangle has a fixed value 3. It isnot a
variable.

We may use any letiern, [, m, p, x. y. z. elc. to show a variable.

A variable allows us to express relations in any practical
situation,

Variables are numbers, although 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 likex—3,x+3,2n, 5m, % ,2y+3.31-5, etc.

Variables allow us Lo express many common rules in both
geometry and arithmetic in a general way. For example, the
rule that the sum o[ two numbers remains the same il the order
in which the pumbers are taken is reversed can be expressed
as g + b= b + a. Here, the variables o and b stand for any
number, 1. 32, 10007, - 20, etc.

An equation is a condition on a variable. It is expressed by
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10,

11.

12.

saying that an expression with a variable is equal to a fixed
number, e.g.x—3=10.

An equation has two sides, LHS and RHS, between them 1s
theequal (=) sign.

The LHS of an equation is equal to its RHS only for a definite
value of the variable in the equation. We say that this definite
value of the variable satisfies the equation. This value itself is
called the solution of the equation.

For getting the solution of an equation, one method is the trial
and error method. In this method, we give some value to the
variable and check whether it satisfies the equation. We go on
giving this way different values to the variable, until we find
the right value which satisfies the equation.

We need a more systematic way of getting a selution of the
equation than the trial and error method. In case of very
simple equations, the variable can ve replaced by a place
holder[  |. From earlier classes we know how to get the
value of [ |. This is the value of the variable which is the
solution to the equation.

When we are given an equation, its solution, i.e., the value of
the variable which satisfies the equation, 1s unknown to us.
Solving the equation means {inding the unknown value, we
can look at the variable in the equation as an unknown.
Starting from the unknown we can see up the equation.
Solving the equation is thus a method of finding the unknown.
It is therefore a powerful method of solving puzzles and
problems.

. L
E35626
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@Ratin and Proportion

12.1 Introduction

In our daily lLfe many a times, we compare two *.
quantities of the same type. For example, Avnee and 1 \ e

Shari collected Howers for scrap notebook. Avnee L.
collected 30 flowers and Shari collected 45 flowers. K "M

X
So, we may say that Shari collected 45 — 30 = 15
fowers more than Avnee,

This is one way of comparison by taking difference. Height of Sachin is 150
cm and that of Avmee is 140 cm. so, we may sav that the height
ofSachinis 150 cm— 140 cm = 10 cm more than Avnee.

[fwe wish to compare the lengths of

an ant and a grasshopper. taking the Yl .

difference does not express the : ; [fea _-.5".1;.

comparison. The grasshopper’s = g ™

length, typically 4 ¢cm to 5 cm is too
long as compared to the ant’s length which is a few
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.

Costofacaris 2,50,000 and that of a motorbike 15 ¥ 30,000, If we calculate
the difference between the costs, it is ¥ 2,00,000 and if we compare by
division; thatis 2,590,000 = 5

50,000 1
We can say that the cost of the car is five times the cost of the motorbike.
Thus, in certain situations, comparison by division makes betler sense than
comparison by taking the difference. The comparison by division is the
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 weightis ofIsha’s weight? Tt 14 three {imes.
i
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Costof a pen is T10 and cost of a pencil is T 2. How many times the cost of a
penis the cost ofa pencil? Obviously it is five limes.

In the above examples, we compared the two quantities in terms of
‘how many times’. This comparison is known as the Ratio. We
denote ratio using symbaol *:°

Consider the earlier examples again. We can say.

The ratio of father’s weight to [sha’s weight= ;g - ? -=3:1
The ratio ofthe costof a pentothe costof a pencil = l; - i: =51
Try These
1. Inaclass, there are 20 boys and 40 girls. What is the ratio of the
number of boys to the number of girls?

2. Raviwalks 6 km in an hour while Roshan walks 4 km in an hour.
What is the ratio of the distance covered by Ravi to the distance
covered by Roshan?

Letus look at this problem.

In aclass, there are 20 boys and 40 girls. What is the ratio of
(a) Number of girls to the total number of students.
(b) Number of bovs to the total number of students.

First we need to And the total number of students, which is,

Number of girle+ Number of boys=20+40=60.

Then, the ratio of number of girls to the total number of students is % - % .

Find the answer of part (b) in the similar manner.

| amy hlgger
You fre smaller
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Now consider the following example.
Length of a house lizard is 20 em and the length of a crocodile is 4 m.

“Tam 5 times bigger than you". says the lizard. As we can see this is really
absurd. A lizard’s length cannot be 5 times of the length of a crocodile. So.
what 18 wrong? Observe that the length of the lizard is in centimetres and
length of the crocodile is in meters. So, we have to convert their lengths into
the same unit.

Length ofthe crocodile=4m=4: 100=400cm.

Therefore, ratio of the length of the crocodile to the length of the lizard
=4:.{]—ﬂ. = _2_';: =2ﬂ‘ l
20 2 a2
Two quantities can be compared only if they are in the same unit.
Nowwhat is the ratio of the length of the lizard to the length of the crocodile?

e | KRR R %
Itis &ﬁ] = ﬁ =1:28.

Observe that the two ratios 1 : 20 and 20 ; | 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 1s the ratio of the length of the crocoedile te the length of the

lizard.
Now consider another example.

Length of a pencil is 18 cm and its diameter is § mm, What is the ratio of the
diameter of the pencil to that of its length? Since the length and the diameter
of the pencil are given in different units, we first need to convert them into
same unit.

Thus, [ength of the pencil= 18 cm =18 x 10 mm= 180 mm.

The ratio of the diameter of the pencil to that of the length of the

{ =i= i = g
pencil i 1% 2:45,

Try These

1. Saurabh takes 15 minutes to reach school from his house and
Sachin takes one hour to reach schiool from his house, Find the
ratio of the fime taken by Saurabh to the time taken by Sachin.
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2. Costoflalollee is 50 paise and cosl of a chocolate i T 10. Find the
ratio of the cost of a toffee to the cost of a chocolate,

3, Inaschool, there were 73 holidays in one year, What is the ratio of
the number of holidays to the number of days in one year?

Think of some more such type of situations when you
ﬂ'} compare two quantities of same type in different units.
N We use the concept of ratio in many situations of our
| I dailylife without realising that we do so.

4 Compare the drawings A
|| and B. B looks more ‘
~ #% pamral AB than A, Why? -

B The legs in the picture A
are too long in comparison to the other body parls. 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
penctl? No.

Why not? The reason is that the thickness and the length of the pencil are not
in the correct ratio.

Hey! We have the same ratio in different situations :
Consider the following :

e Lengthofaroom is30mand its breadth is 20 m. So, the ratio of length

of the room to the breadth of the room = ;g ; =3.2
e There are 24 gitls and 16 boys going for a picnic. Ratio of the number

ofgirls to the number ofboys = 24 = 3 =32
The ratio in both the examplesis 3 : 2. e 2
e Note the ratios 30 : 20 and 24 : 16 in lowesl form are same as 3 : 2.
These are equivalent ratios.
Can you think of some more examples having the ratio 3 : 27

It is fun to write situations that give rise to a certain ratio. For example, write

situations that pive the ratio 2 : 3,
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e Ralio ol the breadth of a table 1o the length ol the table s 2 : 3.
e Komalhas 2 marbles and her friend Soni has 3 marbles.
Then, the ratio of marbles that Komal and Seni have is 2 : 3.

C'an you write some more situations for this ratio? Give any ratio to
your [riends and ask them to [rame situations.

Ravi and Rani started a business and invested money in the ratio 2 : 3.
After one year the total profit was T40,000.

Ravi said “we would divide it equally”.
Rani said I should get more as [ have invested
more",

It was then decided that profit will be
divided in the ratio ot their investment.

Here, the two terms oftheratio 2 ¢ 3 are 2 and 3.
Sumolthese terms=2+3=35
What does this mean?

This means if the profit is T 5 then Ravi should get T 2 and Rani
should get 2 3.

O, we can say that Ravi gets 2 parts and Rani gets 3 parts out of the
5 parts.

Thatis Ravishould get 2 ofthe total profit and Rani should get 3 ofthe
total profit. J 5

If'the total profit were T 500

Raviwould get? 2 x 500= 2200

and Raniwau]dgf::% i #500= T 300

Now, if the profit were 740,000, could you find the share of each?
Ravi's share =% 2 % 40000= 716,000.

AndRani's share= T 3 x40000 = T 24,000,

Can you think of some more examples where you have 1o divide a number of
things in some ratio? Frame three such examples and ask vour friends to
solve them.
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Try These =

1. Find the ratio of number of notebooks to the sy
number of books in your bag. _

2. Find the ratio of number of desks and chairs in i
your ¢laggroom,

3. Find the nuinber 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.

Letus look at the kind of problems we have solved so far.

Examplel :

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=50m

Breadth of the rectangular field=15m

The ratio ol the length to the breadth 15 50 : 15

The ratio can be written as 5_? =30+5 .10

15 15«5 3
Thus, the required rahio 1s 10 ; 3.

10:3

Example2: Find the ratioof 90cmto 1.5 m.

Solution :

The two quantities are not in the same units. Therefore, we have
to convert them into same units.

1.5m=15=100cm=150cm.
Therefore, the required ratio 1s 90 : 150,
= S0 - 9030 _ F

150 150 +30 5

Requiredratiois3: 5.
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Example 3 : There are 45 persons working in an office. It the pumber of

Solution :

females is 25 and the remaining are males. find the ratio of ;
{a) The number of fermales to number of males.

(h) The number of males to number of females.

Number of females = 25
Total number of workers = 45
Nuntiber 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.

(Nolice thal there is a difference between the two ratios 5 : 4
and4 : 3).

Exampled : Givetwoequivalentratios of 6: 4.

Solution :

o, 6 _ 62 _ 12
Ratio6:4= a %) g
Therefore, 12 ; 8isanequivalent ratio of 6 : 4

e ; - . 3
Smularly,theratmﬁ.d-—z— T
So,3:2 is another equivalent ratio o[ 6 : 4.

Therefore, we can get equivalent ratios by multiplving or dividing the
numerator and denominator by the same number.

Example 5

Solution :

Write two more equivalent ratios of 6 : 4.

: Fillin the missing numbers :

14_[]_6

21 3 [

In order to get the first missing number, we consider the fact
that 21= 3 x 7, ie. when we divide 21 by 7 we get 3. This
indicales that to get the missing number of second ratio, 14

mustalso be divided by 7,
When we divide, we have, 14=7=2
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Hence. the second ratio is g :

Similarly, to get third ratio we multiply both terms of second
ratioby 3. (Why? )
Hence, the third ratio is g_

14 _[2]_ 6 p— o :
Therefore, 3 e a E[Thesemallaquwaientmhﬁs.]
Example6: Ratio of distance ol the school from Mary’s home to the

distance ofthe school from John’shome iz 2 : 1.
(a) 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 hometoschool (inkm.) | 10 [ || 4 [ [ |

Distance from John’s home to school (in km.) 5 | 4 3|1

() If the ratio of distance of Mary’s home (o the distance of

Gagan's home from school is 1 : 2, then whao lives nearer to
the school?

Solution:  (a) Johnlives nearerto the school (Astheratiois2: 1).
(b)

Distance from Mary’s home to school (inkm.) | 10 | 8] 4 [[6 [[2 |

Distance from John's home to school (in km.) 5142113 |1

(c) Sincetheratiois 12,80 Mary lives nearer to the school.
Example 7: Divide ¥ 60intheratio1:2 between Kriti and Kiran.
Solution:  Thetwo parts are 1 and 2.

Therelore, sum of the parls=1+2=3,

This means il there are ¥ 3, Kriti will get ? 1 and Kiran will get

T 2. Or. we can say that Kriti gets | part and Kiran gets 2 parts
out of every 3 parts.

Therefore, Kriti's share=7 % «60= T20

A K s =z% «60= 240
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EXERCISE 12.1

There are 20 girls and 15 boys in a class.
(a) Whatis the ratio of number of girls to the number of boys?

(b) Whatis the ratio of number of girls to the total number of students
inthe glass?

Out of 30 students in a class, 6 like football, 12 like cricket and

remaiming like tenmis. Fmd the ratio of

(a) Number of students liking football to number of students liking
tennis. .

(b) Number of students liking cricket gy ¢
to total number of students. PR

See the figure and find the ratio of i {

a. Number of tnangles to the
number of circles inside the

rectangle.

b. Number of squares to all the figures ‘

¢. Number of circles to all the fgures &
inside the rectangle.

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 Alchtar.

Fill in the following blanks:

E = D .~ = 10 — g i o’
T 5 D 0 [Are these equivalent ratios?)

Find the ratio of the following :
(a) 81to 108 (b) 98 1063
(¢) 33kmtol2] km (d) 30 minutes to 435 mintes

Findthe ratio of the following:
(a) 30minutestol.5hours (b) 40cmto1.5m
(¢} 35paiseto¥ ] (d) 500ml1o2 litres

N
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8.

10.

1l

12,

13:

14.
15.

Inayear, Seema eams T 1,50,000 and saves T 50,000. Find the ratio of
(a) Money that Seema eamns to the money she saves.
(b) Money that she saves to the money she spends.

There are 102 teachers in'a school pf 3300 students. Find the ratio of
the number of teachers to the number of students.

In acollege, oul of 4320 students, 2300 are girls. Find the ratio of

(a) Number of girls to the total number of students,

(b) Number ol boys to the number of girls.

(c) Number of boys to the total number of students.

Out of 1800 students i a school. 750 opted baske(ball, 800 opted

cricket and remaining opted table tennis. If a student can opt only one
game, find the ratio of

4. Number of students who opted basketball to the number of
students who opted table tenmis.

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.

Cost of 4 dozen pens is 7180 and cost of § ball pens is 756. Find the
ratio of the cost of a pen to the cost of a ball pen.

Comsider the statement: Ratio of breadth and length ofa hall 15 2 : 5.
Complete the following table that shows some possible breadihs and
lengths of the hall.

Breadth of the hall (in metres) 10 [ ]| 40

Length of the hall (in metres) 25 |50 ! |

Divide 20 pens between Sheela and Sangeeta in the ratio of 3 : 2.

Mother wants to divide ¥ 36 between her daughters Shreya and
Bhoomika in the ratio of their ages. If age of Shreya is 15 years and
age of Bhoomika is 12 years, find how much Shreya and Bhoomika
will get.

311
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16. Present age of father is 42 years and that of his son is 14 years. Find
the ratio of

(a) Presentage of father tothe present age of'son.

(b) Ageofthe fatherto the age of son, when son was 12 years old.
(¢} Ageoffather afier 10 yearstothe age of son after 10 years.
(d) Ageoffather tothe age olson when father was 30 vears old.

12.3 Proportion

Consider this situation :

Raju went to the market to purchase tomatoes. One shopkeeper tells him that
the cost of tomatoes iz ¥40 for 5 kg. Another shopkeeper gives the cost as 6kg
for T 42. Now. whal 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. Whynot?

Think of'some way Lo 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
flowers to Bhavika. But Vini was not satistied. She felt that she had given
more flowers to Bhavika than the marbles given by Bhavika (o her.

What do vou 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 marbles to Vin.

Therefore, ratiois 14:28=1:2,

And out of 180 flowers, Vini had given 90 flowers to Bhavika.

Therefore, ratio is90: 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 clips for 30. Ashma gave 712 and Pankhuri gave
718. After they came back home. Ashma asked Pankhuri to give 10 hair clips
to her. But Pankhuri said, “since she has given more money 50 she should get
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more clips. And according to her, Ashma should get 8 hair clips and she
should get 12 hair clips.

Can vou tell who is correct, Ashma or Panlchuri? Why?

Ratio of money given by Ashma to the money given by Pankhuri

= T12:T18=2:3

According to Ashma'’s suggestion, the ratio of the number ol hair clips for
Aszhmato the number of hair ¢lips for Pankhuri=10:10=1:1

According to Pankhuri’s suggestion, the ratio of the number of hair clips
for Ashma to the number ofhair clips for 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 carrect.
Sharing a ratio means something!
Consider the followmg examples :

e Raj purchased 3 pens for T15 and Anu purchased 10 pens for 50,
whose pens are more expensive?

Ratio of number of pens purchased by Raj to the number of pens
purchased by Anu=3: 10.

Ratiooltheircosts=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.

e Babloosells 2kg of apples for $60 and Roshan sells 4 kg of apples for
¥ 120. Whose apples are more expensive?

Ratio ofthe weight of apples=2kg:4kg=1:2

Ratio of theircost =60:120=6:12=1:2

So, the ratio of weight of apples =ratio of their cost.

Since both the ratios are equal, hence, we say (hat they are in
proportion. They are selling apples at the same rate.

If two ratios are equal, we say that they are in proportion and use the
symbaol *::" or *="to equate the two ratios.
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For the first example, we can gay 3, 10, 15 and 50 are in proportion which is
writtenas3:10::15:50andisreadas 3 isto 10as 15 1sto 50.

Forthe second example, we can say 2,4, 60 and 120 ar¢ in proportion which
swriltenas2 :4 60 120 andisread as 2 1stod as 601s to 120.

Letus consider another example.

Aman travels 35 km in 2 hours. With the same speed would he be able to
fravel 70 kmn4 hours?

Now, ratio of the two distances travelled by theman s 35t0 70 =1 : 2 and
the ratio of the time taken to cover these distancesis2tod4=1:1.

Hence, the two ratios are equal 1.e. 35 :70=2:4.

Therefore, we can say that the four numbers 35, 70. 2 and 4 are in
proportion.

Hence, wecanwriteitag35:70:: 2: 4 andread it as 3515ta 70 as 2 is to 4.
Hence, he can travel 70 km in 4 hours with that speed.

Now, consider this example. Cost of 2 kg of apples is ¥ 60 and a 5 kg
watermelon costs T13.

Now, ratio of the weight olapples to the weight of watermelonis 2 : 5,
And ratio ol the cost ol apples to the cost of the watermelonis 60:15=4:1.
Here, the two ratios 2 ; 5 and 60 ; 15 are not equal,
1.€.2:5%60:15
Therefore, the four quantities 2, 5, 60 and 15 are not in proportion.
If two ratios are not equal then we say that they are notin proportion.

Trv These

Check whether the given ratios are equal, i.c. they are in proportion.
Ifyes, then write them in the proper form.

1. 1:5and3:15

2. 2:9and18:81

3. 15:45and5:25

4. 4:12and9:27

5. Tl0to T15and4to6
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In a statement of proportion, the four quantities involved when
taken in order are known as respective terms. First and fourth
terms are known as extreme terms. Second and third terms are
known as middle terms.

Forexample,in35:70::2:4;
35,70, 2, 4 are the four terms. 35 and 4 are the extreme terms. 70 and 2 are the

middle terms.
Example8:

Solation ;

Example9:
Solution

Aretheratios 25 : 30gand 40 kg : 48 kg in proportion?
25

252:30¢g - ﬁ'ﬁcﬁ"ﬁ
40

40kg:48kg = 2g= 06

50,25:30 = 40 : 48.

Therefore, the ratios 25 g : 30 g and 40 kg : 48 kg are in
proportion, i.e. 25:30::40: 48

The middle terms in this are 30, 40 and the extreme terms are
25,48,

Are 30,40,45 and 60 ;ﬂ proportion?

Ratioof 30to40= E=3:4'
S _As
Ratio of45 to 60 a0 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

Solution :

proportion?

Ratioof ISemto2m=15:2% 100{l m= 100 cm)
=3:40

Ratioof 10sec to 3min=10: 3 % 60 (1 min=60sec)
=1:18

Since, 3 : 401 : 18, therefore, the given ratios do not form a

proportion.
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EXERCISE 12.2

1. Determine if the following are in proportion.

(8) 15.45,40,120 (b) 33, 121,9.96
(¢) 24, 28,36,48 (d)32,48,70,210
(e)4,6,8,12 ()33.44,75,100
2. Write True (T ) or False ( F ) against each of the following statements :
(a)16:24::20:30 (b}21:6::35:10
(c)12:18::28:12 (d)8:9::24:27

3. Arethe following statements true?
(a) 40 persons : 200 persons= T15: IT5
(b)7.5 litres : 15 litres=5kg: 10 kg
(c) 90 ke : 45 kp= T44:320
(d)3I2m:64m=06sec: 12sec
(e)45 km: 60 km= 12 hours : 15 hours
4. Determine if the following ratios form a proportion. Also, write the
middle terms and extreme terms where the ratios form a proportion.
(a)25cm: I mand 403160
(b} 39 litres ; 63 hitres and 6 bottles : 10 bottles
(c)2kg:80kgand25g:625 ¢
(d)200ml: 2.5 litre and¥ 4 : 3 50

12.4 Unitary Method

Consider the following situations:

e Two friends Reshma and Seema went to market to purchase notebooks.
Reshma purchased 2 notebooks for ¥ 24, What is the price of one
notebook?

® Ascooterrequires 2 litres of petrol to cover 80 km. How many litres of
petrol is required to cover 1 km?

Thesze are examples of the kind of situations that we face in our daily life.
How would you solve these?

Reconsider the first example:
Costof 2notebooks1s ¥ 24.
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Therefore, costof | notebook = 24 + 2= ¥ 12.

Now, if vou were asked to find cost of 5 such notebooks. Tt would be
FIZHTI2+T12+312+F12=T12=5=F60

Reconsider the second example:

We want to know how many litres are needed to travel 1 km.

Togo, 80 km, petrol needed =2 litres. 1

Therefore, to travel | km, petrol needed = 30 40 litres.

MNow, if you are asked to find how many htres of petrol are required to
cover 120 km?

Then petrol needed= 40 ~120 litres =3 litres.

The method in which first we find the value of one unit and then the
value of required number of units is known as Unitary Method.

Try These
1. Prepare five similar problems and ask your friends to solve them.
2, Read the table and fillin the blanks.

Time |Distancetravelled by Karan Distance travelled by Kriti
2 hours 8 km Gkm
1 hour 4km
4 hours [ | [ |
We see that,

Distance travelled by Karan in 2 hours =8 km.
Distance travelled by Karan m | hour = é kom=4km,
Therefore. distance travelled by Karanin4 hours=4 = 4= 16 km.

Similarly, to find the distance travelled by Kriti in 4 hours, first find the
distance travelled by herin 1 hour.

Example 11: Ifthe cost of 6 cans of juice is T 210. then what will be the cost
of 4 cans of juice?

Solution : Costof6 cans of jmee= T 210 -
Therefore, cost of one can of juice= 5 =735
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Examplel3:

Solution ;

Example 14 :

Solution ;

Example15:
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Therefore, cost of'd cans of juice =T 35 x4 =T 144).
Thus. cost of 4 cans of juice1s T 140.

A motorbike travels 220 km in 5 litres of petrol. How much
distance will it cover in 1.5 litres of petrol?

In 5 litres of petrol, motorbike can travel 220 km.
220

Therefore, n 1 litre of petrol, motor bike travels T lom.
0

Therefore, in 1.5 litres, motorbike travels 5 X 1.5 km.

220 15 B

T KF km=66km.

Thus, the motorbilee can travel 66 km in 1.5 litres of petrol.

Ifthe cost of a dozen soaps is T153.60, what will be the cost of
15 such soaps?

We know that | dozen=12

Since, costof 12 soaps= ¥153.60
2250~ 21280
Therefore, costof 1 5soaps =3 12,80 = 15= T192

Thus, costof 15 s0apsisT192,

Therefore, cost of 1 soap=

Cost of 105 envelopes is T 35, How many envelopes can be
purchased for ¥ 107

In T35, the number of envelopes that can be purchased = 105

Therefore, in ¥ 1, number of envelopes that can be purchased
105

35
Therefore, in T10, the number of envelopes that can be

105« 10-30

purchased =

Thus. 30 envelopes can be purchased for 710,

Acartravels 90kmin 2 é— hours.

(a) 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.
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Solution : (a) In this case, time 18 unknown and distance 13 known.
Therefore, we proceed as follows :
2-—;— = —;— hours= ;— = 60 minutes = 150 minutes.
90 km is covered in 150 minutes
Therefore, | km can be covered in -15-}5(}[1 minules
Therefore, 30 km can be covered in % * 30 minutes

L.e. 50 minutes
Thus, 30 kkm can be covered in 50 minutes.

{b) In this case, distance is unknown and time is known.
Therefore, we proceed as follows :

5
Distance covered '111.'2--;.- hours (i.e. 2 hmlrsj =00km

Therefore, distance covered in 1 hour=29(0 % km

=t
=9[}K? =36 km

Therefore, distance covered in 2 hours =36 = 2= T2 km.

Thus, in 2 hours, distance coveredis 72 km.

EXERCISE 12.3

1, Ifthe costof 7 mofclothis ¥ 294, find the costof 3 mofcloth.
2. Ektaearns ¥ 1500 in 10 days. How much will she eam in 30 days?

3. Ifit has rained 276 mm in the last 3 days, how myany em of rain will fall
in one full week (7 days)? Assumie that the rain continues to fall at the
same rate.

4. Costof 5 kg ofwheatis T30.50.

(&) What will be the costof 8 kg of wheat?
(b) What quantity of wheat can be purchased in T 617

5. The temperature dropped 15 degree celsiug in the last 30 days, If the
rate of temperature drop remams the same, how many degrees will the
temperature drop in the nextten dayvs?
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6. Shaina pays T 7500 as rent for 3 months. How much does she has to
pay for a whole year, if the rent per month remains same?

7. Cost of 4 dozens bananas iy ¥ 60, How many bananas can be

purchased for? 12.50?

The weight ot 72 books is 9 kg. What is the weight 0f40 such books?

9. Atruck requires 108 litres of diesel for covering a distance of 594 k.
How much diesel will be required by the truck to cover a distance of
1650 km?

10. Raju purchases 10 pens for 7150 and Manish buys 7 pens for ¥ 84. Can
you say who got the pens cheaper?

11, Anish mads 42 runs n 6 overs and Anup made 63 runs in 7 overs. Whe
made more runs per over?

P

€

' ~ What have we discussed?

= 1. For comparing quantities of the same type. we commonly use
the method of taking difference between the quantities.

E-.I

In many situations, a more meaningful comparison between
quantities 18 made by using division, 1.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 1s
25 kg and her father's weight is 75 keg. We say that Isha's
father’s weight and Isha’s weight are in theratio 3 : 1.

3. For comparison by ratio, the two quaniities must be in the same
unit. If they are not, they should be expressed in the same unit
before the ratio 1s taken.

The same ratio may ocecur in different situations.

5. Note that the ratio 3 : 2 is different from 2 : 3. Thus, the order in
which quantities are taken to express their ratio 15 important.

6. Aratio may be treated as a lraction, thus the ratio 10 : 3 may be

treated as E.
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T

140).

11.

Two ratios are equivalent, if the fractions corresponding to
them are equivalent. Thus, 3 : 2 is equivalentto 6 :4or 12: 8.

A ratio can be expressed in its lowest form. For example, ratio

50:; lﬁistreattdas% :in its lowest form ?_l;‘ = 13_0

Hence, the lowest formofthe ratio 50: 1515 10: 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. Thus. 3, 10, 15, 50 are in proportion,

Siﬂﬂﬂ'l% = _;ES} . We indicate the proportion by 3:10 :: 15:50, it
15 read as 3 15 to 10 as 1515 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 proportion, but 3, 10, 50 and 15 are not, sincelg—n ispot
15
alto — .
equallo 50
The method in which we [irst [ind the value ol one unit and then
the value of the required number of units is known as the
unitary method. Suppose the cost of 6 cans is ¥ 210, To [ind the

cost of4 cans, using the unitary method, we first find the cost of
210

lean. Tres ¥ g or T 35. From this, we find the price of 4 cans

as T35=4or T140.
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St e

{a) Ten
{(b) Ten
{e) Ten
(d) Ten
{e) Tem
(a)8.75.95,762

(b) 85,46,283

(c) 9,99,00,046
{d)9.84.32,701

(a) 78.,921.092
(b) 7,452,283
(c) 99,985 102

(d)48.045.831

7.707

228800

52,865

30,592

18 shirts, Im30cm

. 22km S00m

{a) 1.700
(b) 500

(¢) 16.000
(d) 7,000

ANSWERS
EXERCISE 1.1

2. (8) 7375307
(b} 9.03.00.041
(¢) 7.52,21,302
(d)y 358423202
() 23.30.010

Eight crore seventy-five lakh 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 eightv-four lakh, thirty-two
thonsand seven hundred one,

Seventy-eight million. nine hundred twenty-
one thousand, ninety-rwo.

Seven million four hundred fifty-
twothousand two hundred eighty-three.

Ninety-nine million ning hundrad eighty-
five thousand, one hundred two.

Forty-eight million forty-nine thousand eight
himdred thirty one.
EXERCISE 1.2
2. 3,020
4. 6.B6.659; sccondweek, 1,14.877
6. 87575
8. 65124
10. 177 boxes
12. 180 glasses.
EXERCISE 1.3
2. (a)5.000:3.090
(b) 61,100;61,130
{c) 7.800:7.840
{d) 4.40.900:4.40.980
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Sl

—

EXERCISE 2.1
. 11,000 11,001 ;11,002 2. 10,000:9,999:9,998
0 4, 20
(&) 24.40.702 (b) 1,00.200
() 11,000,00 (d) 23,45,671
(a)93 (b} 9,999
(2)2.08,089 () 76,54.320

. (a)503 isontheleftof 530 ;530=503

(b) 307 is on the left of 370 ;: 370 =307
(c) 56,789 is onthe left of 98,765 ;98,765 >56,78%
{d)98.30,4151s onthe left 0f1,00,23,001 ; 98.30,415<1.00,23.001

(a)F (b)F {c)T ()T (&)T
(OF (g)F (h)F HT MF
(k)T (T (m)F

EXERCISE 2.2
{a) 1,408 (b)4.600
(2)1,76,800  (b) 16,600 (€)2,91,000 (d)27,90,000
(¢) 85,500 (f) 10,00,000
(4) 5,940 (b)54,27,900 (¢)81,26,500 (d)1.92,25,000
(a) 76.014 (b)87.108 (c)2.60.064  (d)1.68,840
73,960 6. ¥1,500
(i) — (d) () —> (a) (i) —> (b)

EXERCISE 2.3
(a) 2. Yes
Both of them will be *I”
(a) 73,528 (b)54,42,437 (c)20,600 (d)5,34,375
(e) 17,640

The J & K Board of Schoel Edﬂc‘m‘fﬂi'lg



Merry Math-VI

5. 123456 8+ 6=98T70654
1234567 x 8+ T7=9876543

EXERCISE 3.1
1. (a)1,2.3,4.6,8,12.24 (b)1,3.5.15
(©)1,3.7,21 (d)1.3,9,27
()1,2.3,4,6,12 (01,2,4,5,10,20
(2)1,2,3,6,9,18 (hy1,23

(1)1.2.3.4,6.9.12.18,36
2, (a)5,10,15,20,25  (b)8,16,24,32,40 (£)9,18,27,36,45

3. ()~() (11) —(d) (i) —(a)
(v} —=() (v)-+(e)

4, 9,18,27,36,45,54,63,72,81,90,99

EXERCISE 3.2

1. {a)even number (b) even number

2. (a)F (b)}T ()T (d)F
(e)F (O F (g)F ()T
(i)F mT

3. 17Tand71,37and 73, 79and 97
4, Primenumbers:2,3.5.7,11,13.17. 19
Compositenumbers: 4,6,8,9, 10,12, 14, 15, 16, 18

A

6. (a)3+41 (b)5+31 (c)5+19 (d)5+13
(This could be one ofthe ways. There can be other ways also.)
7. 3,58 5.7 11,13

8. (a)and(c) 9. 90,91,92,93,94,95,96
10.(a)3+5+13  (b)3+5+23
() 13+17423  (d)7+13+41
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(This could be one of the ways. There can be other ways also.)
12 S Bl L0 550 ol B e (3 e 2
12. (a)prime number (b) composite numbers

(¢) prime number, compesite number

(d)2 (e)4 (2
EXERCISE 3.3
1.| Number Divisible by
2 3| 4 5 & 8 9 0] U
980 Yes | Yes| No | Yes| Yes| No| Yes| Yes| Yes
1586 Yes | No | No | No| No| Ne| Ne| Ne| No
275 No | No| No | Yes| No| No| No| No| Yes

6680 Yes | No | No | No| No| No| No| No| No
639210 | ¥es | Yes| No | Yes| Yes| No| No| Yes| Yes
429714 | Yes | Yes | 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

2. Divisible by 4:(a), (b), (c), (d), (1}, (g), (h), (1)
Divisible by & : (b). (d). (£). (h)

3. (@00, (8), 00 4. (a), (), (d) (€), (D
5. (a)2and8 (b)0and9 6. (3)8 (b)6
EXERCISE 3.4
1, (a) L 2.4 (b) 1, 5 © L35 (1248
2. (@)1, 2, 4 (b) 1, 5
3. (a) 24. 48. 72 (b) 36, 72, 108
4. 12, 24, 36, 48, 60, 72, 84, 96
5. (a) (b), (e). (f )
6. 60 7. 1,2, 3,4, 6

3251
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EXERCISE 3.5

l. (a) F (b) T () E(d) T

(e) F (f) F (g) T(h) T

(i) T (i) F
2. (a) (b)

/ \. " < \

o S / \

2 / \
3. | and thenumberitself
4, 5599 99899 =3=x3 %11 %101
5. 10000, 10000=2%2x2%2x5%x5%35%5
6. 1729=T=13%x19

The difference of two consecutive prime factors is 6
7. (i)2%3x4=24isdivisible by 6.
(i) 5 = 6 = 7=2101s divisible by 6.

. (b), (e

9, 15470=2x3%xT=x13=17 10, Yes

11. No.Number 12 isdivisible by both 4 and 6: but 12 is not divisible
by 24,

12, 2x3x5%7=210

EXERCISE 3.6

1. (a)6 (b)6 (c)6 (d)9
(e)12 (D34 ()35 ()7
()9 )3

2. (a)l (b)2 (c)1
No:1

326
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Lk
2.
8.

10, (a)36 (b) 60 ()30 (d) 60
1.

12

EXERCISE 1.7
Jkg 2. 6930cm 3.75ecm 4,120
860 6. 7minutes |2 seconds past 7a.m. 7. 31 litres
05 9.1152

Here. i each case LCM is amultiple of 3
Yes, in each case LCM = the product of two numbers
LCM of any pair of numbers is not always a multiple of 3
{a)20 (b) 18 (c)48 (d)45
The LCM ofthe given numbers in each case is the larger of the
two numbers.

EXERCISE 4.1

(a)0,B.C.D.E.
{b) Many answers are possible. Some are: DE, DO, DB, EO¢etc.

B i M S

{¢) Many answers are possible. Some are: DB, DE, OB, DE FB etc.
[cl]Mauv ans.w&rsa.repﬂsa.fhlc Someare: DE, DO, EO, OB, EB etc.
AB.AC 4D, BA, BC.BD, CA, CB,CD. DA, DB. DC.

{a) Many answers. One answer 15 AE (b) Many answers. One answer
is AE (c) COor OC

(d) Many answers are possible, Some are, U0, AE and AE. EF
(a) Countless (b) Only one.
{a) T (0)T ()T (d}F (e)F
(DF (2)T (h)F (1) F () F
(k)T
EXERCISE 4.2
Open : (a), (c); Closed : (b, (d), (e). 4.(a) Yes(b) Yes

D (b) \/.\/ (¢) Not Possible
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EXERCISE 4.3
1. zAorsDAB; sBorsABC: »CorZBCD: #Dor - CDA
2. (a)A (A, C.D. ©E,B,O.F.
EXERCISE 44
2. (a)AABC, AABD, AADC.
(b) Angles: #B, 2 C, #/BAC, £ BAD, ~CAD, » ADB, » ADC
(o) Line segments: AB, AC. BC. AD, BD., DC
(D) AABC, AABD

EXERCISE 4.5
1 The_diagin als Wii_l mftin the interior of the quadrilateral.
2. (a)KL.NMandKN, ML (B) 2K, Mand 2N, 2L

(¢) KL, KN and NM, ML or KL, LM and NM, NK
(d) 2K, L and M, £Nor 2K, L and <L, #Melc.
EXERCISE 4.6

. {a)0 (b) OA, OB,0C (c)AC  (d)ED
@0,F (DO () OAB (Shaded portion)
(h) Segment ED (Shaded portion)

2. (a)Yes  (b)No

4, (a)True {b) True

EXERCISE 5.1

Accurate measurement will be possible.

Yes, (because C is *between’Aand B).

B lies between A and C.

D is the mid point of AG (hecause, AD =G =3 units).
AB=BC and BC =CD, therefore, AB=CD

EXERCISE 5.2

) % (d)

i S

1. {a) (b)

| L

S e
i | =

(€) ()

328
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2.
=

2 —

e

(a)6 (b) & (c) 8 (d)2

(a) West (b) West (¢) North (d) South
(Toanswer (d), it is itmmaterial whether we turn clockwise or
anticlockwise, because one full revelution will bring us back to
the original position),

W5 O ©

(a) 1 (b)2 ()2 (d) 1

()3 (02

(7)1 (b)3 ©) 4

(d) 2 ( clockwise or anticlockwise).

()9 )2 ()7 (d)8

{We should consider only clockwise direction here).
EXERCISE 5.3

(i)=(c); (iy—=(d); (i) —~(a) (fw)—=(e);  (v)—(b).
Acute:(a)and(f); Obtuse:(bb): Right: (c): Straight: (e): Reflex : (d).

EXERCISE 54
(1) 20%; (1) 180°,
()T (b)F T (d)T (e)T
(a)Acute: 237, 89%; (b) Obtuse: 91, 179°,

(a)acute (b) obtuse (ifthe angle is less than 1807)
(c)straight  (d)acute  (e)arightangle oranobtuse angle.
90°, 30°, 180°

EXERCISE 5.5
(a)and(c)  2.90°
One 15 a30°—60°—90° sel square; the other 18 2 45% —45°-90°
setsquare.

The angle ol measure 90° (i.e. aright angle ) is common
between them.

(a) Yes {b) Yes (¢)BH,DF  (d)Allare true.
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EXERCISE 5.6

1. {a)Scalenetriangle (b)Scalene triangle (c¢)Equilateral triangle
(d) Righttriangle  (e)Isosceles right triangle
(f) Acute-angled triangle

2. (1)=(e) (i) —(g); (ii1) =(a); (i) —=(f);
(v) —=(dk (vi) =(c); (vii) = (h).

3. {a) Acute-angled and isosceles. (b) Right-angled and scalene,
(e) Obfuse-angled and isosceles,  (d) Right-angled and isosceles.
(e) Equilateral and acute angled. () Obtuse-angled and scalene.

4. (b) is not possible. (Remember : The sum of the lengths of any two
sides ot a triangle has to be greater than the third side.)

EXERCISE 5.7
L (&)T (b)T @T  (&T
(e)F (HF
2. (a) Arectangle withall sides equal becomesa square.

{(b) A parallelogram with each angle a nght angle becomes a
rectangle.

(¢) Arhombuswith each angle aright angle becomes a square.
(d) Allthese are four-sided polygons made of line segments.
(e) The opposite sides of a square are parallel, so it is a

parallelogram.
3. Asquareisa'regular quadrilataral
EXERCISE 5.8
L. (a)isnotaclosed figure and hence is nota polygon.
(b) is a polygon of six sides.

() and (d) are not polygons smee they are not made of line segments.
2. (a) AQuadrilateral (b) A Triangle (c) A Pentagon (5-sided)
(d) AnOctagon
EXERCISE 59
(8) = (ii); (b) =+(iv); (c) = (v); (d) —(iii); () = (T).
(a}, (b) and (c) are cuboids; (d) is a cylinder; (e)is asphere.

—_—
.
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EXERCISE 6.1
1. (a)Decreaseinweight  (b)30kmsouth (¢)326A.D.
{d) Gain of 7 700 {e) 100 m below sea level
2. (a)+2000 (b}— 800 (c)+200
(d)-700
3, (a)+5 = & .
- W TG, A R R . VRN R N
6-5-4-3-2-10 123 435
(b)-10
- rraT rrertrrrerrrrRrLLET
1092 8§ -7-6-54-3-2-10 12 3 4 5 6 7 8 9 10
(c)+8
o
< r L L rFreE T TIrrr v+t rr+*
-6 -5-4-3-2-10 12 3 456 7 8
(d)-1
Lt IR LTI TIT TT UL
6 -5-4-3-2-Y8 1 23 4 5 6 7 &
(e) -6
<t X
St G . . o S B L U R S B B
-6 -5-4-3-2-10 12 3 4 56 7 8
4. (a)F (b) negative integer
(c)B=+4.E——10(d)E (e)D.C.B.A.O,I.G.F.E
5. (a)-10°C.-2°C,+30°C.+20°C.~5°C
(b)

Siachin  Shimla Delhi  Ahmedabad
:|II'I:|III:'lllI-#IIII.‘l,IIITIilFIII:IIIII:IIII:HIITIIIII:IIIITIIII:IIIIi »
-25 20 -15 -10 -5 O 5 10 15 20 25 30 35 40

Srinagar
(c) Siachin (d) Ahmedabad and Delhi

6. (a)9 (b)-3  (e)0 ()10 (e)6 (01
7. (a)—6,—5,—-4,-3,-2,-1 -3-2,-1,0,1,2,3
(6)-14,-13,~12,~11,~10.-9
(d) 29, - 28,27, - 26,25, 24

aval
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8 (a)-19,-18,-17,-16 (b)—11,—12,~13,- 14
9. (a)T (b)Y F: — 10015 to the left of - 10 onnumber line
(¢) F: grealest negalive miegeris - |
(d)F;— 261s smaller than— 25
10. (a)2 (b)—4 (c)to the left (d) tathe right

EXERCISE 6.2
L (a)8 (b)o (c)—4 (d)-5
2. (a)3
—6
e g€ o
s ] | ] | | 1 | | | I =
¢ 12 34567389
(b) -6

(c) -2
4
e < A -
=1 | I | | | ] | | | ] £
-11-10-9 -8 -7 6 -5 4 -3 -2-1 0
(d)5
10
* Tl R G A T‘
54321012 3 4 5
(e)-6
3 32

_ i 4 # .
¥ -+ ¥ F F I-1. ¥ T 3 FFE4L1"”
-7 -6-5-4-3-2-10 12 3 4 5 &
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i o

b L

2 > e

"3_“ 3- 25- 35 4": 55- -ﬁs -l".* s‘:» E"':- lﬂ., 11:- 12; "'T"i‘

102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113; *1%

(f)2

=

1

-~

[

b | o

T . .
-1 0 1 3 45 6 7 8

b s

(a)4 (b)5 (€)@ (d)—100
(e)-650 (£)-317

{(a)-217 (b)0 (c)—81 (d)50
(a)4 (h)-38
EXERCISE 6.3
(@is  ()-18 (@3 d-33 (35 (DS
(a)=< (b)> (c)= (d)>

(a) 8 b)-13 ()0 (d)-8 (e)3
()10 (b)10 (c)-105 (d)92

| EXERCISE 7.1
® @ 2 @ S 3 O ¢
(vi) % (vii) % (viii) %(H}Nupaﬂ (x) %
) § G 5
Shaded portions do not represent the given fractions.

{a) Arya will divide each sandwich into three equal parts, and give
one part of each sandwich to each one of them.
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5 3 3
i () 3 2
@ 5 . O3 ©
it = 12. 2
EXERCISE 7.2
LW b 4
™ B 4
472 4
2
= %
L - . S 8 o
0 1 3 1
8 B
Z g 3
» 1 ey
) o0 3 1
5
2 1 3 3
2. ()64 (b)2 (235 s 3
1 8
© 3% 03 5
17
3 @ ) © ¢ @ >
© L ® 5
EXERCISE 7.3
1 2 3 4. 4 3 2 1 6
1 {H']T’T’T" T_:Yes (b) ﬁ T 8§ T ﬁﬂﬂ
L@ B ©5 @ =
§ . 7 % a2 AT
@2 O3 @2 @) S
w) 4 2
(1v) —= (v) =
(a), (il  (b)(vy  (e) ik  (d).(v) (e), (iii)
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3.

a

@28 16 (@12 @20 (93
1% L) 18 27
@z Mz © 3 @ 33
9 3
) Jipe b =2
(& 3 (b) 3
(&) equivalent (b) not equivalent (¢)notequivalent
; 4 S 5 (&1 3 1
@ b 5 @5 W3 @& 5
0_1 5] 91 o
Ramesh— A= , Sheelu— S0 -3 ¢ Jamaal - EHT.YES
(—=(d} (u)—(c) (u)—=(a) (w)—=(c) (v)=(b)
EXERCISE 7.4
| 3 4 % 3 4 & 8
W=~ <§ O} 5= g=p~g
2 s 5
) o . g 6
@ P
& &
GG 6 66" 6 & 6
: 3 5 1 1 4 0 . 3 4
@) === by &= 7 € 5>7% (@ 3575 3¢
2 1om . LoASE 9§ 913 5% 50
@FCE3re C2)h666 66 6666666
4 ol 3.2 2.2 6 3
[3}5{3 (h:lq_}ﬁ ':‘3]3}4_ [{ﬂﬁ'_:,
!
(&)= 3
e 2 3 3.2 i 2
@35> % e ©35=< 3 @ 7> 3
3 8 T 2 1_ 2 6_ 4
(ﬂJE‘:E mE}E {S’IE"E fh]lﬂ‘: 5

The J & K Board of School Education S5/



Merry Math-VI

N 6_4 51
W z<3g 0w 3 ) 5= 53
1 1 4 4
7 a3 (h) 5 (c) 75 () 55
1 I 1 !
© % ® 3 ® 5 ® &
0 5 W 5 ©5 O =

(@), (e), (h), G), (), ; (b), (D, (&), (), (d). (D), (1)

8. (a)No; %=§%1%=%m%*%
®INo: 17 = 1z 5 = 143 04 g3 * 1
{c) Yes: f;,_ é_g
ONoi [+ =& and 2% o

9. 1Ila readless 10. Rokhit

11. Same fraction ( -;— Jofstudents got {irst class in both the classes.

EXERCISE 7.5
L (@)= (b)— (e)+
3 3 6 8 8 2 18 9
2 Wt R T B T &
@ - B g © = @ @
! 7 S
m 3 @1 @5 O 3 O 7
© ) O+ @ @ -
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4. The complete wall. 5. bkg
o 2 B i) i
6. (@15 C3)® 37 () =hd) 5=
1 2
2 5 B, -
EXERCISE 7.6
17 23 46 22
L (® 37 d) 35 (¢) g3 (d) 37
17 22 5 3 |
(¢) 39 15 (812 M E72)
3 . 2 1 10 5
) Jo 0 & ) (=320 33C713)
23 (51 a5
()75 e G (03 (P} 13
8 5 2 6
@@= O ©5 ® 3 (=2)
E meire 3. E
20 7 i) 7 I
4. (a) 3 (b) 10 () o
U e, et
s @ BER] © ERRE
%} B B t% EE]
5 3 3 41 12
1 2 1 1 1
5 0 i i rl v
6. Lﬁugmuftheutherpiﬂbe=%mﬂtm
. .. 4 2
7. The distance walked by Nandini= ﬁl_'= T_}km

%.  Asha’s Bookshelfis more full; by é—g

9. Rahul takes less time; by % minutes
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EXERCISE 8.1
1. Hundreds Tens Ones Tenths
(100 (10) (1) (L)
2 10
@ 0 3 1 2
(b)) [i] 4
- Hundreds Tens Ones Tenltlls
1H) 1 1 =
(100) (10) (L) ( l{l]
@ o 1 9 4
) 0 0 0 3
() O 1 0 6
@ 2 0 5 9
1. (007 (h)209 ©)14.6 (D)1020  (c)600.8
4, (a)0.5 (b)3.7 (€)265.1 (d)3.6 () 70.8
{f} B8 {z)4.2 (h) 1.5 (i)0.4 (j)2.4
{k}S 6 (45
25 35 38 18 137 137

5 [B)== l{? 5 (B} 10° 2 (¢)1.1  (d) 0 5 © 1o 10
{5 212 IUE (© 54 32

6. (a}ﬂE::tn (1:33 em (c)1l.6em (d)4.2em
(e)16.2cm (83 cm

7. (a)0and1;1 (b)5and6:5  ()2and3:3 (d)6and ;6
(&)0.0itsclfisawholenumber | (D4 ands:s

0.2 1.1 18 25
¥, B A AN | E e RS -
0 1 2 3
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9, A08cm; B.l3cm; C22em; D,29cm
10. (a)%.5em {b)6.5¢cm

EXERCISE 8.2
1.

| Ones Tenths Hundredths = Number
(@ 0 2 6 0.26
(k)| 1 | 3 8 | 138
@] 1 2 g | 128

2. (@)325 (B)10263 (¢)30.025 (d)211.902 (e)12.241
3,

Hundreds Tens Ones | Tenths ;Hundmdths Thousandths
(a) 0

0

b 0
{c) 0
!

2

S N I = =
SR IS O == I

(d)
(&) 0 8 |
4. (a)29.41 (b) 30.483 (c) 137.05 (d) 0.764
(€)23206  (£)725.09
5. (a)Zero point zero three
(b) One point two zero
(c) Seventeen point three eight
(d) One hundred eight point five six
(e) Ten point zero seven
(1) Two hundred ten point one zero nine
{g) Zero point zero three two
(h) Five point zero zero eight

= 2| D | B

9
8
0
2
1

3| = |e |
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6. (a)Qand0.1 (b)0.4and 0.5
(d) 0.6and 0.7 (e)0.9and 1.0
(2)0.032 (h)5.008

7. @32 (b 1 () 3

5 20 4
(e) 1, (f) 41 () 1
4 50 250
(i) 33
ik EXERCISE 8.3

1. (a)04 (k) 0.07 (c)3
(e)0.11 (f2.012 (g)1
(1)0.19 () both are same (k) 1.490
(m)5.64  (n)1.8000 (0)2.05

EXERCISE 8.4

1. (@)30.05 (b)T0.73 (c)T3.60
{()T020 () T50.90 (2)T7.25

2. (0)0.15m  (b)0.06m () 1L.36m
(€)9.07m (£4.19m

3. (a)035cm (b)6.0cm (¢)16.4cm
{e) 16.7em (£)9.3cm

4. (a)0.008km (b)0.088 km (c)0.888 km
(e) 70.005 km (£)29.037 km

5. (a)0.002kg (b)0.1ke (c)3.750ke
{e)5.008 kg (£} 26.05 kg

6. (a)230paisa (b)9240 ¢ (¢)35mm
(e)88lcm () 1305passa  (g) 15038m
(i)1106em  (§)2mm

(¢} 0.1and0.2
(f} 0.5and 0.6

(d)0.s
(h)1.23

(1) both are same

(d)T4.50
(d)2.45m
(d)9.8cm
(d)8.888 km
(d)2.7kg

(d)3050m
(h) 14007 g
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I B

EXERCISE 8.5
(a)}38.587 (b)29.432 (c)27.63 (d)38.355
(8113.175 () 343.89
76835 3.326.30 4.525m 5.3.75m
EXERCISE 8.6
(4)72.50 (b)47.46m (€)T3.04 (d)3.155km
(e)1.793 kg
(8)3.476  (b)5.78 (e)11.71 (d)1.753
T14.35 4.36.75
15.55m 6.9.850 kom
4.425kg 8.3.042 km
22.775km 10. 18270 kg
EXERCISE 9.1
Marks Tally marks Number of students
1 I 2
2 I 3
3 I 3
4 M 7
3 I*HJ | 6
6 M 7
7 T 5
8 [11 4
9 I 3
(a) 12 (b)8
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2. Sweet Tally marks Number of students
Ladoo R 1
Barfi Il 3
Jalebi M :
Resgulla VOl
30
(b) Ladoo
3. () VillageD (i) VillageC (i) 3 (iv) 28
4. (a)l4 (b) Sunday (c)T180 (d) % 860
(=) 10
5. (a) VI (b)No (c)12
6. (a)Martin (b) 700 (€)Prakash, Martin, Ranjit Singh
. EABBCING % @ - 10 animals
| VileA QPP
VikgeB QR0 RX X XXX
VilageC XIS X
Village D @ @ @ @
VilkgeE QR X QR X
(2)6 (b) Village B (c) Village C
1996 2222
1998 ARXRRRI
2000 2% E xR
2002 22 R ERR
2004 2R2RAR2RRR
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A (a)6 (b) 5 complete and | incomplete
B Second
EXERCISE 9.3
1. (a) 2002 (b) 1998

2. {a) This bar graph shows the number of shirts sold from Monday to
Saturday

{b) lunit=3 shirts
{¢) Saturday, 6D
{d) Tuesday

(e) 35

3. (&) This bar graph shows the marks obtained by Ranjan in different
subjects.

(b) Hindi (¢} Social Studies
{d) Hindi — 80, English — 60, Mathematics — 70, Science — 50 and
Social Studies —40.
4. (a) Hindi-800, Punjabi-400, Urdu-200, Marathi-300, Tamil-100
(b) Tamil (c)300 (d) 100,200, 300, 400, 300, 800
EXERCISE 94

[ ] =35 students

Litning misie: | |

WachingTV. | ‘

Reading story books | |

Playing

s e e e e )
0 5 10 15 20 25 30 35 40 45

Number of students
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Reading story books.
2
1200
1100 —
1000 ~

[ 1= 100 bicycles

Mumber of bicycles
(=51
=
1

2002

=
1
1698

g 2

(a) 2002 (b) 1999

2001

2,00,000 [ 1= 20 thousand
1,280,000 —
1,60,000 -
140,000 -
1,20,000
100,000 —
80,000 —
60,000
40,000 -
20000

Wumber of thousands

75 and above

I-14
15-29

il |2

60-74

Age group
(a)30 44,4559
(b} 1 lakh 20 thousand
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L

2.
¥
i

11
12.
L&,

17.

¥

2.

EXERCISE 10.1

{a) 12cm (b) 133 cm (c)6Dcm {d)15cm
{e)15¢m () 52em
100 cmor 1 m 3.7.5m 4 106 em
9.6km 6.(a)12em (b)27em (e)22cm
39cm 8.48m 9.5m 10. 20cm
(a)7.5cm (b) 10 cm (c)5cm
10 em 13, 220,000  14.37200 15. Bulbul
{a) 100 cm (b) 100 cm (¢) 100 cm (d) 100 em
Allthe figures have same perimeter.
{a) 6m (b) 10m () Cross has greater perimeler
EXERCISE 10.2
(a)9squnits  (b)Ssqumits  (c)4squnits (d) B sq units
(e) 10 squnits (1) 4 squmits (g)6squnits  (h) 5 squnits
(1)9squnits  (j)4squnits  (k)Ssqunits (1) 8 squnits
(m) 14 squnits (n) 18 sg units
EXERCISE 10.3
{a)12sgcm  (b)252s3gecm  (c)6sgkm (d)7.29sgm
(a) 100sqecm (b) 196sqem (c)25sgm
{c)largestarea (b)smallest area
6 m 5.3 8000 6.3.3755qm  7.15.33sgm
11sgm 9.12.96s5gm
(a)28sqm (b)9sqm
. (a)40sqm (b)245sqm (c)9sqm
. (a) 240 (b)42
EXERCISE 11.1
(a)2n (b)3m (c) 3n (d) 2
(e) 5n (f)5m (g)tn

(a) and (d); The number of matchsticks required in each of them is 2
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3. Sm 4.50b 5 5x
6. rkm 7.8r. 064,80 B.(x-4)years 9./+5
10, 2x+10

11, (a)3x+ 1, x=number of squares
(b) 2x+1, x=number of triangles

EXERCISE 11.2
1. 3 2,61 3.2 4.d=2r
5.(ath)+c=a+(b+c)

EXERCISE 11.3

2. (e).(d)
3. (a) Addition, subtraction, addilion, subtraction
(b) Multiplication, division. multiplication
(c) Multiphication and addition, multiplication and subtraction
(d) Multiplication, multiplication and addition. multiplication and

gubtraction

4 @p+r7 (BT ©7p @ =

(€)-m-7  (D-5p (8)— % (h)-5p
5. (a)2m+11  (b)2m-11 () 5y+3 (d)5y-3

(e) -8y (D-8y+5  (g)le-5y (h)—5y+16
6. (a)t+4.t—4.4, % -?—,4—1,,4—#1;

() 2y+ T, 2y—T7, Ty 2. i vy

EXERCISE 11.4

L (a)@y+s  (i)y-3 (iii) 6y (iv) 6y—2

(v)3y+35
(b)(3h~4)metres (¢} length=5h cm,
breadth=5h—10cm
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(d)s+8,5-7,45—10
(€) (5v+20) km

(a) Abook costs three times the cost of anoteboolk.,
{(b) Tony's box contains ¥ times the marbles on the table,

I

(¢) Total number of students in the school is 20 times that of our
- class,

(d) Jaggw’s uncle is 4 times older than Jageu and Jageu’s aunt 18 3
years younger than his uncle.

(e) The total number of dots is 5 times the number ofraws,
EXERCISE 11.5

1. (&) anequation with variable x
(d} an equation with variable x
() an equation with variable x
(g) an equation with variable »
(h) an equation with variable p
(k) an equation with variable x
2. {a)No (b) Yes (c)No (d)No (e)No
(f) Yes (g)No (h) No (1) No (j)No
(k) Yes (1) No {m)No (n) No (o) No

(p)No (q)No
3. (a)12 (h)8 (c)10 (d) 14 (e)4
(f—2
4. (a)o (b)7 (e) 121 (d) 10
(2)7 (b) 12 (¢)30 (d)10
(e)25 ()50 ()2 {h) 160
(D11 ()3 (k) 64 ()5

The J & K Board of Schoel Ei‘fﬂ(‘i‘l'i‘fﬂHE



Merry Math-VI

o = S e

—_
—_

,,._.
=]

e L b

L,
4.
7.

—
=

—
Loy

11

EXERCISE 12.1
(a)4:3  (b)4:7
fa)l:2 (b)2:5
{a)3:2 (B2:7 (c)2:7
3:4 5. 5,12,25, Yes
(a)3:4  (b)14:9 (c)3:11 (d)2:3
{a)l:3 (B¥4:15 (c)11:20 (d)l:4
{a)3:1 (b)1:2
171550
(0)115:216  (b)101:115  (¢)101:216

L @31 (B)16:15 ()5:12
157 13.20 ; 100 14.12and8 15.20and 16

fa)3:1 (b)10:3 ©£13:6 (dyl5:1

EXERCISE 12.2

(a)Yes {(b)No {c)No (d) No (e)Yes  (f)Yes
(a)T T (e)F ()T

()T MT (c) T ()T (e}

(a) Yes, Middle Terms — | n1, 40; Extreme Terms—25 cm, ¥160

(b) Yes, Middle Terms — 65 litres, 6 boitles; Extreme Terms - 39
litres, 10 bottles

(¢) No.
(d) Yes.Middle Terms— 2.5 litres. ¥4 : Extreme Terms — 200 ml, ¥ 50

EXERCISE 12.3

2210 2.34500 3.644mm
{a)T48.80 (b)10kg 5.5degrees 6. 30,000
10bananas 8. 5kg  9.300litres  10. Manish
Anup
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