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FOREWORD

Mathematics is not only limited to its scope as a subject alone, but it also
hasan important rolein understanding other subjects. The main objective of study-
ing mathematicsin class VI isto assimilate its universalisation in terms of differ-
ent characteristics of geometrical figures, the concept of negative numbers (inte-
gers) and utilise the already attained understanding of Mathematics in various
fields of life.

Mathematics is not a subject to be spoken of or understood. It is a subject
where things have to be conceptualised in our minds and when one her/himself
solves several problems related to an area, these concepts are strengthened.

Attempts have been made in this book to allow a student to form concepts
in Mathematics and establish them for her/himself and also use these conceptsin
related environments in different fields of life. To obtain this objective the student
has to read the book attentively follow the activities described and do them so as
to draw conclusions from the experiences. Oneis also suggested to keep a written
record of the activities and observations.

No book is completein itself. Hence, if readers of thistext have suggestions
with respect to difficultiesin the book and suggestions for improvement are brought
forth, they can be very well taken up in favour for the students of this state in
future.

We express our heartiest thankfulness and gratitude towards the teachers
of several government & private schools, DIETS, professorsfrom colleges & NGOs
as well as senior citizens of the state who have steered and guided through the
making of the book.

The National Council of Educational Research and Training (NCERT) sets
some clear and measurable goals for class 1 to 8th. They are known as 'Learning
outcomes.

We have made some necessary changes in this textbook in reference with
‘Learning out comes. Some new contents have been added and some chapters
have been transferred from one class to another. Do not let the teachers and the
students get confused.

Director
State Council of Educational Research
& Training Chhattisgarh, Raipur



The glorious contribution of India to Mathematics

Till now you have studied mathemati cs and | anguage astwo main subjects. While study-
Ing mathemati cs, you must havethought how thissubject cameinto existance? What could have
been thecontribution of Indiansinitsevolution?

Indiahasaglorioushistory in thedevelopment of Mathematics. Thedecimd system that
the whole world usestoday was evolved in India. We could not decode the graphics of the
Induscivilization, but theremains of the Hargppan culturetel | usthat their knowledge of Math-
ematics, espacialy mensuration was quite advanced. TheAryans used the knowledge of mensu-
ration that wasdevel oped during the Indusvaley civilizationinthemaking of their worship-dtars

(Yagya-ved).

When research in mathematicsin Europewitnessed adark age, Indiahad scholarsin
mathemati cslikeAryabhatt, Brahmagupta, M ahaviracharya& Bhaskaracharya. \Who could build
thetradition of mathematics & mathematiciansfor theworld. Aryabhatt founded therules of
estimating squares, squareroots, cubes, cube-roots, areas of rectangle, triangleand sphere. The
ratio of circumference and diameter denoted by 7t (pi€) and got thedecimal valuesaccurated to
thefourth place.

Brahmaguptaevolved thetradition of Aryabhatt further and wasthefirst mathematician
who divided mathematicsinto agebraand arithmatic and wasthefirst to use zeroin agebra

M ahaviracharyawasalso onewho had the pride of devel oping thetradition of math-
ematicsinIndia He gave many rulesabout addition and subtraction of fraction and gave many
entertaining examplesfor fraction.

Bhaskar acharya wasthefirst mathematician who considered zero asavery small
number and said that anumber divided by zero, givesusinfinitive.

Thus, many mathematicians had their great contributionsto thefield of mathemati csthat
made Indiaand Indian tradition of mathematicsgrest.



FOR THE TEACHERS

What is Mathematics ?

Mathematicsisthat branch of study which basically includesnumbers. Therelationship
between their charactersticsfeatures and spatial understanding. Thiswould aso assimilate con-
gruence, angles & their drawings, quality and their quantificationsetc.

Mathematicsisused essentidly not only inal areasof teaching & learning but dso hasits
important roleinlife. Therefore, Mathematicsis one of the core subjectsfor education at the
primary level also. Generally, the basi c concept of Mathematicsisattained through experience
related to concrete objects which isthen propogated into abstract thoughts gradually. Under-
standing of Mathematics, therefore, advances step by step. At every step concepts are made
more generaised and the scope of generdisation increases.

The relationship between Language and the learning of

Mathematics : The meaning of logic and its proof.

Languageplaysavita roleinthelearning of mathematics. Languageisrequired to under-
stand arithmatical logic and concept aswell asto expressthem. Language also contributesa
great extent to concretize. The mathematical conceptswhich are otherwiseabstract or basicaly
experientid.

Languageisthebas sof devel opingand using sequentid logicsaongwithitsgreat utility
in helping one use mathematicsin everyday life. Hence, theuse of languageinitsproper form
and propogation cannot be denied. Through language we attempt to give astructureto some
provable statements of mathematicswhich are derived from assumptions& concepts. There-
fore, thebasisof structuring mathematicsislogicor judtification. Itisessentia tobring childrento
experiencethis processwhichisamajor part of the nature of mathematicsandtheway itis
learnt.

During thestudy of mathematicsinclassesVI-VIII, wewill begintolearn morewideand
relatively more abstract theorems of mathematics.

Number of objectsin agroup, understanding of numbersand their general arithmatical
processing will now moveon to generalising number concepts, the concept of variables, proving



theorems, extended rules and applied mathematics. Along with these, weshall understand types
of shapesand then construct and shall try to find out such objects around oursel ves. We shall
a so start classification of numbersinto apresentation and try to draw conclusionsfromagiven
data.

Themain point about teaching mathematicsisthat we get ampl e scope about lending
childrento solve problems& draw their own conclus ons because mathemeati cscannot be taught
by spoken deliveranceor discussionsby afigurative concept that getsbuilt upinonesown brain
and thisskill needsto be developed in the students.

The teaching of Mathematics

Thestudy of mathematicsisutilised inal activitiesof lifebut itisnot limitedtoitsuse.
Though its origination needs concrete experience & concrete objects and the propogation of
mathemati csissequentialy understood through abstract thoughts. Thismakesit clear that teach-
ing of mathematics centrally takes care of thefact that |earnersare ableto conceptualiseideas
and theoriesin mathematics. We do not really need to explain questionsin mathematicsbut is
more rel ated to solving of problemsby students.

Therefore, we should provide help to the students’ about widened mathematical con-
cepts, concrete objects and experiencetaken into consideration while moving ahead. There-
fore, for practisngevery lesson, it should beunderlined which mathematica ruleyou arefollow-
ingup & universaising during theteaching of thelesson. At theend of thelesson, the child should
beableto derivethat ruleand useit inthefollow up of the exercises.

General Objectives of Teaching Mathematics at the Upper

Primary Level

1. Strengthening of knowledgeat theprimary level.
2. Developing conceptsof commerce, mathematics& elementary Satistics.

3. Theahility to understand the basi cs of mathematicsand makeit useful for everyday
activities.

4. Todeveloptheability to solve easy problemsrelated to commerce, mathematics,
trigonometry, mensuration and e ementary statistics.

5. Todeveopthecompetence of solving geometrical questions, to understand the
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relationship between different stages of questions & assumption of logica anays's
& mathematica concepts.

To understand the primary foundations of elementary algebra.

To attain competence, in understanding statistica graphs, pictures, charts, models&
their use.

Logicd ahility, derivations& proofsand recognition of patterns.
Understanding problems& solving them.

Devel oping awareness about rationd integration, S milarity, environmenta security,
ideasof asmdl family, socid evils, socid equdity.

Negative numbers, concept of variable, equation, number groups& their characters
and fractions needs to be emphasi sed because they form the basis of mathematics
ahead. Similarly, geometry a so beginsinthisclassand hencemuch practiceisto be
given at thislevel for such concepts.

Director
State Council of Educeational Research
& Training Chhattisgarh, Raipur
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Chapter 1

NATURAL NUMBERS

L et ustake some examplesof counting:

1. Sudha’s parents pluck tendu leaves and Sudha helps them to make bundles of
50-50|eaves.

2. Radhahdpsher mother to sdl thevegetableson holidays and keegpsaccount of the
itemssold.

3. Suresh’s father owns a dairy farm. He counts the animals in the morning and evening
everyday and al so keepsthe account of milk.

Inthesameway, you aso do severd kindsof counting everyday. Somefiguresaregiven
below. What nameswould you giveto these groups of figures? Namethefiguresin the boxes
given below. Oneof the pictures has been named asexample:

R AR AR AR R
& WD é:;} &0 &Y

Fiveflowers

Figl
Theabovefigurescan benamed asfiveflowers, fivebdls, fiveleavesand fivegogglesor

spectac es. Thismeansthe numbers obtai ned by counting are not connected with any particular
thing. Itisonly athought. Thisideaisadvocated in different languages by different symbolsin

written form such asfiveshowninHindi as ¢, 5in Englishand V in Roman. In every number
system, each number hasaparticular symbol.

In ancient times, though men did not have any symbol for counting, yet counting was
done by severa means. For exampl es: stones, seeds or putting knots on aropeetc. were used
asdifferent means of counting. When thingswere counted, thenin place of each object, one
stone, or one seed was kept or a knot was put on arope. Which is known as one to one
correspondence.
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Ifin aclassthereare 10 desks, for all the 10 desks. 10 chairsarerequired. Then one
desk correspondsto one chair. For each desk one chair isrequired. So, thereisaoneto one
correspondence between adesk and achair.

Canyoutell thenumber of students present by counting the school bagsin your class?

Since each student isrelated to one school bag, so, thereisoneto one correspondence
between a student and aschool bag. Therefore, 32 school bagsin the class would mean 32
studentsare present inthat class.

What arethe numbersthat you need while counting? From where do you get thenumbers
that you need for counting? Let usfind out the answersfor these questions.

For counting, weuse 10 symbols: 1,2,3,4,5,6,7,8,9,0. counting beginswith 1. These
digits are combined to write numbers. These numbersthat are used for counting are called
NATURAL NUMBERS. The group of natural numbers denoted by “N”.

i.e. Natural Numbers(N) ={1,2,3, ..ccccoveiervrirreenne }

Thesmallest Natural Number is1.

Oneof the propertiesof thenatural numbersisthat each number isgreater than the next
number by one! Which meansthat if oneisadded to each natural number, we shall get the next
natural number.

Secondly, thelist of namesof these natural numbersgoesonincreasingi,e, thelist seems
to beendless. Let usverify thesetwo properties by some exampl es.

Writethenumbersgiven below inincreasingand decreasingorders.

Numbers Ascending Descending
(Increasing) order (Decreasing) order
15,12,27,9,13,31,49,18 | 9,12,13,15,18,27,31,49 |49,31,27,18,15,13,12,9
98,33,62,49,107,
67,78,75,57,25,
103,113,131,301,331
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Onthisbasis, we can say that 9<12<13<15<18<27<36<49
or 49>31>27>18>15>13>12>9.

Think and find out whichwill bethelargest natural number?
Isthereany number greater than 10 lakhs?

Any number that isgreater than 10 crore?

Thenwhichwill bethelargest number?

o1

Whichisthesmallest natura number?
Which numberisgreater — 41600 or 410067

Fill intheblanks by using the correct symbol >,<or =
(1) 45....... 21

(2) 543 ......... 345

(3) 15...... 15

(4) 5304 ...... 5340

(5) 10991 ....... 10091

(6) 99876 ....... 99786

How many times do we use 9 to write the numbers between 1 to 100?

Find thedifference between the greatest four digit natural number and smallest
threedigit natural numbers.

Thenumbersthat we usefor counting
arecaled natural numbers.

123456 ......c..ccc..... etc. are all
natura numbers.

We denote natural numbers by ‘N’,
Thus,N={1,2,3,4,5¢tc.}

Thesmallest natural numbersisi1.

By adding 1 to anatural number, The
next natural number can beobtained.

The greatest natural number can never
be obtained, which means, every time 1
isadded to anatural number, the next
number will beobtained and thechain
goeson.




Chapter 2

WHOLE NUMBERS AND OPERATIONS WITH
WHOLE NUMBERS

[Whole Number

Inthe previouslesson, wehavelearnt
about counting of numbers and natural
numbers

1, 2, 3, 4, 5.....etc. are natural
numbers. Can you say what will be the
remainder when any natural number is
subtracted from the same natural number?
Yes, theremainder will dwaysbezero. y

For example 2-2=0, 5-5=0. Is the Figl
zero (0) that isobtained here, anaturd number?

No, zeroisnot anatural number. But we need this number. Suppose, 5 birdsaresitting
on atreeand al thefive birdshaveflown away, then how many birdswill remain sitting onthe
tree?

To answer thisquestion, aong with counting, wewill need the number zero aso. The
group of numbersinwhich zeroisincludedin the process of counting areknown asWHOLE
NUMBERS.

Whole numbers are denoted by “W”.

i.e.whole numbers (W) = {0, 1, 2, 3,4,5, .......etc.}

Let ustry to understand the concept of zero.

1. Sangeetahad Rs.10/- she brought acopy for Rs.7/- and apen for Rs.3/-. How
much money does she have now?

i.e. 10-7=3 (lessthecost of acopy)
3-3=0  (lessthecost of apen)

Sangeeta has zero rupees|eft with her now, which means she hasno money remaining.
Thisstateisdenote by 0.

2. Ramu’s mother gave 5 Laddus to Ramu. Ramu gave 2 Laddus to Mohan to eat and
Ramu ate 3 Laddus himself. How many Laddusremain with Ramu?

3. Rahimhasanotebook of 100 pages. Hehaswritten Mathsin 80 pagesand Science
in 20 pages. How many pagesremain blank in hisnotebook?

»@&

‘K:‘
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[Representing Whole Numbers on A Number Line

To show whole numberson anumber line, wedraw astraight line asin the example
given below, on which many marksare put a equal distances.

T T T T ¥ T T i

4 5 6 7 8 9 10 11 12 13 14 15

Fig 2

Inthis figure, the initial point is indicated by a “0”. To the right of the zero (0), we write
thenumbers1, 2, 3, 4in order on the points marked at equal distances. Now, looking at this
number ling, canyoutell, which number isgreater? Think, whether the number on theleft of any
number would be greater than that number or smaller?

[ The Properties of Whole Number

You now know that 0, 1, 2, 3, 4, 5....etc. are whole numbers. Now, let us study its
properties.

1. All thepropertiesof natural numbersare applicableto Whole Numbers.

2. Thesmadlest WholeNumber iszero (0).

3. Onanumber line, the numbersto theright of zero (0) areinincreasing (ascending)
order.

e 0+1=1, 1+1=2, .......cccoonnee 101+1=102, 102+1=103, 103+1=104, etc.

4. Onthenumber lineif wemovefromtheright towards|eft, wefind that the numbers
areindecreasing (descending) order, like4, 3,2, 1, 0.

5. Nolast or greatest whole number can be shown becauseif youthink of avery-very
big number, even then on adding 1 to that number, you can get the next number, that
isthe succeeding number.

6. The predecessor of 50is49, the predecessor of 17is16. Isthereany whole
number that precedes zero?
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[ 1. Addition of Whole Numbers

G
Show 3+2=5onthenumberline
Seps.

1 Draw anumber line.

2 Move 3 stepsto theright of zero (reach 3).

3. Now, move 2 stepsto theright from 3.

4 Now, thedistancefrom O positionis5 steps. Therefore 3+2=5.
+3 +2

0 1 2 3 45 6 7 8 9 10 11 12 13 14 15
Fig3

a.  Now, draw number linesyourself and check thefollowing questions.
1) 4+5 2) 6+4 3) 5+7
b. 1s3+4=4+ 3. Verifythisonthenumber line.

[ 2. Subtraction of Whole Numbers

From agreater whole number, the smaller whole number can be subtracted. If awhole
number issubtracted from the same number, we get O. Let usdo another activity.

v =

How to show 8 - 5= 3 onthe number line?

+8
[ 1 1 | | | [ 1 1 | | |
T T 1 T 1
0o 1 2 4 5 6 7 9 10 11 12 13 14 15
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Steps :
1. Drawanumberline.
2. Move8stepsfrom Otowardsright.

3. Now, moveback towardsleft from 8 by 5 steps (because on subtraction we move
back towards|eft).

4. Theposition obtained is 3 stepsto theright of 0. So, theanswer wegetis8-5=3.

Suppose, agreater number issubtracted from the smaller number, shall weget a

wholenumber?

Draw number lineand verify thefollowing:
i) 6-2 (i) 7-4 (i) 8-3

I_ 3. Mutiplication of Whole Numbers

Themultiplication of whole numbers can be represented on the number line.
Example:3x4=120r3+3+3+3=12
Multiplication isrepeated addition of anumber. Let usdo thisonthe number line.

E

Firs of all, draw anumber line.

+3 +3 +3 +3

Figh

Whenwemove 3,3 stepsfour timesfrom 0, werepresent it by moving from0to 3, 3to
6, 6to9and 9to 12.

Therefore, 3 x 4=12.

1. Represent thefollowingonthenumber line.
i 4x3 (i) 3x2 @iy O0x2
(ivy 2x3 v) 3x3
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I 4. Division of Whole Numbers

Canyoutdl how many timesshall wemovetowardsleftin 3, 3 stepsfrom 12 sothat we
reachto zero? Tofind out this, let ustake up an activity.

You know that divisionisrepesated subtraction.
Therefore, In 12 + 3weshdl have
12 - 3=9 (once)
9-3=6 (twice)
6 - 3=3(threetimes)
3-3=0(four times)
So, if wemove 3,3 stepsfrom 12 four times, we shall reach zero.
Therefore, 12+ 3=4.

| || || |
2345678 9101112131415
6

Canyou represent onthe number lineand verify whether 8iscompletely divisbleby 3?

1. Show thefollowingdivisionsof whole number onthenumber line.
(i) 8+2 (i) 8+4 (i) 8+1 (v) 8+8

[ Face and Place Value

For counting weusethetendigits. 0, 1, 2, 3,4, 5, 6, 7, 8, 9. Thissystemiscalled the
decimal system. In decimal system, the value of a digit in the ten’s place is 10 times the unit’s
place. The place value of a digit in the hundred’s place is 10 times, the place value of ten’s place.
The place value of a digit in the thousand’s place is 10 times the place value of the hundred’s place.

We can thus count placesfor bigger numbersin thenumber system ahead.
Example. 769=7x100+6x10+9 x1
Inthe number 769, the placevauefor 7, 6 and 9 are 700, 60 and 9 respectively.

Plate Hundreds Tens Units

Pacevavue 7 %100 =700 6 x 10 =60 9x1=9
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Hencein expanded notation 769 iswritten as 700 + 60 + 9.
Example 1.
Find the placevalue of 5inthe number 4579.
Solution :
In the number 4579, 5 is in hundred’s place.
The placevaueof 5=5 x 100 = 500.
Example 2.
Verify thenumber 3214 with thehelp of placevaueof each digit inthe number.
Solution :

Inthe number 3214, 4 is in the unit’s place. Similarly, 1 is inten’s, 2 is in hundred’s
and 3 isin the thousand’s place.

Thus theplacevalueof 4=4x1=4
theplacevalueof 1=1x10=10
the placevalue of 2 =2 x 100 =200
the place value of 3 =3 x 1000 = 3000

Verification:

3214 =3000+200+10+4
= 3214.

Example 3.
Find out the number next to 393237310.
Solution :

Thenumber that comes after 393237310 isone morethan this number
=393237310+ 1
= 393237311

Example 4.
Find out the number that comes before 393237310.
Solution :

The predecessor or number before 393237310 will be 1 lessthan thisnumber
=393237310- 1
= 393237309
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What isthesmallest natural number?

Find thewholenumber whichisnot anatura number?
Whichwholenumber comesbefore5?

Writethree consecutive numbers after 45.
Whichisgreater, 41608 or 418067

Which of thefollowing statementsaretrueor false.

(i) Thesmallest natura number iszero. (P )
(i) Thesmallest wholenumberiszero. (coreerereeneene )
(iii) 1f any natural number issubtracted from the same natural number, we get zero.

(R )
(iv) In4215, the placevalueof 2is200. (coreerereeneene )
(v) In4215, thefacevalueof 2is2. (P )
(vi) Thegreatest wholenumber cannot be obtai ned. (P )
(vii) In 3857, 8isinthethousandsplace. (coreerereeneene )

Writethe predecessor of the given number -

@ 25 @ 79 (i) 520  (v) 1100 (v) 52332
Writethesuccessor (the number that comes after) of the numbers-
@ 25 @ 79 (i) 520  (v) 1100 (v) 52332
Writethesmalest six digit wholenumber.

10.

11.

12.

13.

14.

Writethegreatest fivedigit whole number.

Find thedifference between greatest fivedigit number and smallest six digit number.

Writethe number inincreasing (ascending) order -

252,557, 18, 421, 497, 731

Writethe number in decreasing (descending) order -

252, 458, 69, 59, 617

Which of thefollowing numbersis7 lac 5 thousand and Six-

(i) 750006 (i) 705006 (iii) 7005006
(iv) 75006
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15. Writethenatura number for the expanded form -
6x1000+3%x100+8x10+7x1

16. Represent onanumber lineto check whether the solutioniscorrect -

0 a 4+3=7 b. 3+4 =7
C. 0+2=2 d 2+0 =2
e. 4+3=3+4
i a 4-3 =1 b. 7-4 =3
c. 6-2 =4 d 10-5 =5
e. Veify5-2 and2-5.
(i) a 2x3 =6 b. 3x2 =6
c. 2x5 =10 d 5x2 =10
(V) a 6+2 =3 b. 8+4 =2

You know that the sum of two whole numbersisawaysawhole number. Thisisthe
closureproperty of whole numbers.

If the multiplication of two whole numbersis aways awhole number, then thewhole
numbersfollow theclosure property of wholenumbers. Similarly, therulewill exist for divisons
of two whole numbersgiving awaysawhole number asthe quotient and for the difference of
two wholenumber isawaysawhole number, then therulewill follow for subtractiontoo.

Let ussee, which of operationsfollow the closure property of whole numbers.

ﬁvwv E

Youaregivenalist of thewholenumbers, look at thenumbersfilledinthetableasexample
andfill intherest of theblank spacesyoursdf after serid number 8. (Seetablein next page)

Observethe abovetable and verify in which of the operationstheresult isalwaysa
wholenumber and in whichit isnot awhole number. Also think about the conclusion wedraw
fromthis.

It is clear that whole numbers are added, the sum is always whole number and the
product of two whole numbersisaso awaysawholenumber. But the subtraction and quotient
of two whole numbersdivided, may not always be awhole number. So the subsequent rule
followstheproperty of whole numbersof addition and multiplication but theruleisnot follow the
process of subtractionand division.
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[The Other Properties of Operation on Addition

Let usconsider threefriendsA, B and C. In another Situation, inonesituation, A and B
meet first then they both meet C. B and C meet first, then they meet A. What is difference
between thesetwo Situations? Arethesetwo conditionsthe same? Inthesetwo conditions, A, B
and C meet together. If any two conditions have similar nature, then in mathematics, they are
saidtofollow the Associativerule. Isthisproperty truefor addition of whole numbers?

Let uslook at oneexample:-

Let ustakethenumbers 3, 4 and 5.

Firstadd ( 3+ 4) andtotheir sum, add 5, theresult will be-
(3+4)+5=7+5=12.

Now, add 3to the sum of (4 + 5), theresult will be-
3+(@4+5)=3+9=12

So, what do you see? Arethe sums equal in both the conditions?

Check the associativelaw for addition, for thefollowing numbers-
1. 2,3, 4 2. 6,7,8
3. 0,1,2 4, 4,13, 17,20
Isthisrelation truefor subtraction also?
(13-6)-5=13-(6-5)
Arethey equal ? Verify.
Youwill observethat Associative Law isnot truefor subtraction.

Take 3 examples of each addition and subtration and examinetheAssociative Law.

Fill inthe blankswith the correct whole numbers-
(4+6)+5= ]

4+6+5 =]
12+(6+[])=20
([(]+6)+2=20

B8+9)+[ ]=25

(12+8)+[ ] =[_]+(8+10
6+2)+[ =[]+ @2+3)

N o g  w NP
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The Study of Multiplication

1. Hllintheblanksfor followingmultiplications:-

To check whether
whole number x whole number = the product, whole number or not.
Example-
7x9= 63, wholenumber 8x12=
23x15= 12x0=
0x12=

Can you think two whole numberswhose product is not awhole number.

Onthebasisof multiplication (x), put the correct whole number in the boxes, In some
boxes, thesolutionisgiven.

X 0 1 2 3
0 0

1 2

2 2

3 9

The Commutative Law
12x5 = [60]«
Now, if wechangethe order of these numbers, we have
5x12=60 <
In both the conditions, arethe products equa ?
If 357 x486=173502, then find without multiplying that the value of

486x357=[ ]2
Fill intheblanks:-

@) 87x837 =887x[ ]
@) 279x[ | =481x279
(i) 303x117 =[  ]x303
(v) [ ] x583 =583x 179
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Test of Associative Law for multiplication

You havelearnt themultiplication of two numbers, let usnow verify the multipliaction of
three numbers.

Takethreenumbers2, 5 and 6, multiply themin different waysand writetheir products
intheboxes.

2x@xe) = [ ] @xoxe = [
5x(6x2) = [ | Gxex2 = [ ]
6x(5x2 = [ | 6x5x2 = [ ]
2x(@6x5 = [ | @xex5 = [ ]
5x(2x6) = |:| (5x2)x6 = |:|
6x2)x5 = [ | 6x@x5 = [ ]

Aretheproduct of al the boxesdifferent? If not, then we can multiply 3 numbersin
different ways and seethat theresult isthe same. Thisis called theA ssociative Law, you can
take any three other numbers and test thelaw. (Notethat, In the processof multplication, first
thedigitsin bracketsare multiplied and then the product ismultiplied to thedigit outside the
brackets.)

Fill intheblanks-

@) 4x(Bx6)= @x[_ |)x6 (i) 8x(@4x2)=[ |x2

i) 3x(7x5) = @x[ _|) x5 (v) 2x@x[ _|)=8x([_|x 4
(v) 7x(3x5) =7x([_]x5)

[ Divisor, Dividend, Quotient and Remainder

You haveaready learnt thesein previousclasses, let usrevise-
Example 1. 5) 20 (4
20+5 20
00
Here, 5isdivisor, and 4isquotient.
Isthereany rel ationship among divisor, dividend and quotient?
20 5x4

Dividend = divisor x quotient.
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Example 2. Dividend
21+5

Divisr —— 5) 21 (4 «——— Quotient
- 20
x]1  <«——— Remander
Thenumber whichisdividediscaled dividend, 21 isdividend.
Thenumber by which any number isdividediscaledthedivisor, 5isdivisor.
Thenumber of timesit getsdividediscaled thequotient, 4 isquotient.
4. Afterdivisonanumber that issmaller thanthedivisor remains. Thisiscaled the
remainder. Here 1 isremainder.
Therefore, 21=5%x4+1
Now, Divide 22by5 5)22(4
- 20
x2
Here, 5isdivisor, 22 isthedividend, 4isthe quotient and 2 istheremainder.

Writethere ationship amongst, divisor, dividend, quotient and remainder and test inyour
notebooksthe rel ationship with the help of an exercise.

Divide

(i48+7 (i)36+5 (iii)) 78+9

Inthisway, thelaw you have madeisknown asthe Law of Divisihility, whichis-
Divident = Divisorx Quotient + Remainder

Cantheremainder begreater than divisor?

w NP

Fill intheblanks-
() In8+4,thequotientis=--------- . remainder =---------
(i) In5+ 2, thequotientis=--------- . remainder=---------
(i) In 6+ 4, thequotientis=--------- . remainder =---------
(iv) In7 + 2, the quotient is=------ - - - . remainder=---------

[ The Properties of Zero
Let usnow learn about zero (0) -

1 5+0=5 2. 0+5=5
3 5-0=5 4. 5x0=0
5. 0x5=0 6. 0+5=0
7 5+ 0=Nosolution.
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1.

Fill intheblankswith the correct numbers-

@) 0+0=--------- @) 0-0=---------
iy 7+0=--------- iv), O+7=---------
V) 7-0=--------- Vi) T7x0=---------
(Vi) OX 7=--------- (vii) O0+7=---------

From the above exercise you have understood thefollowing propertiesof zero.

1.

N

Eal

If ‘0 is added to any whole number, the value of that number remains unchanged.So

“0” isknown asadditiveidentity. Think and writefour examples.

If *0’ is subtracted to any whole number, the value of that number remains
unchanged. Write four examples.

If *0” is multiplied by whole number, then the product is zero.

If *0’ is divided by whole number, then the quotient is zero.

5+ 0="?Wemay subtract 0from 5, as many times, wewish, but weawaysget the

same number. We repest this process many times, but the number remains

unchanged.

Thismeans, if wedivideany whole number by zero, wewill not get any particular

number asthequotient. In the sameway 0+ 0isalso not defined.

Discussthiswith your teacher.

Oral Questions

Q.1  Onthebassof thefollowinginformetion, solvethefollowingwithout multiplying

or adding -
0] 17 x 23 =391 then, 23x17=....cnee.
(D) 15+25=40 then, 25+15=.........
(i) 40+0 =40 then, 0+40 =.............
vy 39%x1 =39 then, 1x39=...........
) axb=c then, bxa = ...
Q.2  Addthegivennumber by puttingtheminsuch an order that the addition becomes
easy.
0] 23589 + 411 + 1248 (ii) 32 + 2546 + 68 + 544
(i) 247 + 376 + 153 (iv) 143 + 456 + 857

(V) 32958+ 5000 + 12042

Q.3 Whichwhole number will be obtained if “0” is multiplied to any number?
Q.4  Whatistheclosure property for addition?
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Q.5

Q.6

Q7
Q8

M athematics- 6

Fill intheblank on the basisof characteristics/propertiesof operations.

0} 2376+4559= ......oiieeieen + 2376
(ii) Ix0=0x1=......coiriinnnnnn,
(iii) 876
-0d30d
617

Whichisthe number, that when divided by the same number, givesthe same
number again?

What isthe product of thelargest 4-digit number and thesmallest 1-digit?

If 76 x 16 = 1216, then 1216176 = 16 (Put right symbol in box.)

Written Questions :

Q.9

Q.10

Q.1

Q.12

Q.13

Q.14

Q.15
Q.16

Q.17

Ramaplanted atotal 544 plantsin 17 rows. How many plantsdid sheput in
eachrow?

In acity, out of every 15 people, 1 person isagovernment servant. If 1354
personsinthat city arein government jobs, what isthetotal popul ation of that
city?

Find out the quotient and remainder and verify theLaw of Divisibility.

(i) 7772+36 (i) 12425 + 835 (iii) 92845 + 300
Writedown asuitable number inevery blank.
(i) 7 3 5 (ii) 4 9 3 1
4 2 [] L[] 7 s
I s to8 L[]

Manjulatawent to the market with Rs.1800/-. Shebought apursefor Rs.135/-,
ahandkerchief for Rs.75/- and agold chain for Rs.1200/-. Find out how much
money remained with her after the purchasing.

Ashok deposited Rs.4539/- in the bank on Tuesday. On Saturday, hewithdrew
Rs.2556/- and the next week, he again deposited Rs.1431/-. How much money
doeshehavein hisbank account?

InaMode schoal, thefeesfor astudent of classVIisRs.95/-. If the number of
studentsis 335, find out total amount to be paid asfees?

The product of two numbersis117. If oneof the numbersis 13, find the other
one.

Nishapurchased 24 radio setsfor Rs.18720/-. If al radio setsare of the same
cost, find out the cost of oneradio set.
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Q.18 For the given magic square,

add thenumbersinthesgquare, 14 1 9
verticdly, horizontaly and
diagondly.
Isthe sum the same every time? 3 8 13
7 15 2
Q.19 Fillintheblanksinthegiven
magic square. Remember it 22 6 131 20
theaddition of num_bersm 10 12 | 19
the square, verticaly,
horizontadly, diagonally 9 11 | 18 25
should besame.
15 | 17 | 24 | 26
16 7 14

© © N o U

10. Anywholenumber divided by zero, isnot defined.
11. Divident=divisor x quotient + remainder.

Zeroisawholenumber.
Two Whole Numberswhen added or multiplied give another Whole Number.

The Commuitative Law isapplicableto operationswith addition multiplication for
Whole Numbers but not applicableto operationswith subtraction and division.

The Associative Law isapplicableto operationswith addition and multiplicationin
Whole Numbersbut isnot applicableto operationswith division and subtraction.

Zeroisknown asthe additive e ements.

lisknown astheidentical multiplication elements.

0 added to or subtracted from any Whole Number does not changeitsvalue.

If Lismultiplied to any WholeNumber, the value of thenumber remainsunchanged
If Oismultiplied to any Whole Number, its val ue becomes0.
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LINE SEGMENT

Inlearning M athematics, you have already comeacrossvariouskinds of figureslikethe
circle, triangle, quadrilaterd, hexagon etc.

Canyou dawn acircleinyour notebook?

Figl
If you moveapencil dongthecirclethat you havedrawn, youwill observethat:
1. Youstart at apoint and reach the same point again.

2. Whilegarting at apoint onthecircleand coming back to the samepoint again, you
don’t have to pass twice through any point.

Such figureswith the two above mentioned properties are known as closed figures.

Now look at another figure. P

Fig2
Is “P” a closed figure?
No, because starting at any point on the figure “P”, to reach or come back at the same
point again without lifting your pencil, you will haveto passthrough some pointson thefigure
twotimes.

Now, look at thefigures given below and say whether they are open or closefigures.
Alsoidentify whether they aremade up of straight lines, curved linesor both.

|

Fig3 Fig4 Fig5 Fig6
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Fig7 Fig8 Fig9 Fig 10 Fig 11
Writeabout figuresinthefollowing table-

( 3\

l\?o. FigNo. Closecurveor Open curve Made up gmﬁgﬁﬂgrwnm
- > Openaunve Curvelines
Z 4
3 5
4, 6
5 7
6. 8
7. 9
8. 10
\ 9. 1 J

Canyoumakealist of figuresthat can be seen around you which aremadeup of straight
linesand curved lines?

Till now you have used two types of lines- oneisacurved linethat isuneven and the
other isstraight line, about which you have aready studied in your previousclasses. Let usnow
know something moreabout straight lines.

You all know how to draw astraight line. Canyou draw ahorizonta straight lineonthe
blackboard? Thisstraight line can be aslong asthe width of the blackboard onwhich you have
drawnit. Now, supposeweincrease thewidth of the blackboard two times of what it isnow,
then the straight line can al so be extended two timesitslength. If the blackboard is extended
more and moreand more. Thismeansastraight line can beincreased in length from both sides
endledy.

Therefore, agtraight lineisanon curvelinewnhich extended at both endswill never come
to stop. Can you draw astraight line on your note book?

If you can draw it, describe how you drew itand if you can’t, say why you can’t draw it.

Intrying to draw astraight lineyou havefound that you can draw straight lineonly as
long as your note book, but this line doesn’t ever come to an end, so how can we draw it in our
note books?
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We really can’t. We can only draw it symbolically. Can you suggest some way in which
astraight linecan berepresented in your note book ?

Your suggestion could be:

Drawing A Straight Line Using A Symbol

A J

Figl12

Infigure 12, astraight lineisshown with two arrow heads at both itsends. Thearrow
heads on both the sides symbolize the fact that the straight line has no end point, it doesn’t come
to astop and moveson, and on.

Similarly, if wedraw astraight line starting from astated point that movesonin one
direction without comingto astop, wethen call it aray. Draw aray inyour note book and write
thedescription of how you drew it. Sincearay beginsat aparticular point and moveson andon,
thereforearay isshown with an arrow head on one side of thestraight line.

@) >
A ray starting at point “O”
Fig13

In other wordswe can say that aray isastraight linethat has only oneend point.

Thus, astraight linethat beginsat apoint and movesoninonedirectionisknown asa
ray. It doesn’t have fixed length.

Think of other examplesof raysinyour daily lifeand writethem down.

Canyouidentify thestraight linesand ray in thefollowing figures:

C
F 3 x
A< » B
At 0 »B 0
Y Ce »D
v
D
Fig14 Fig15 Fig16

Write about thefiguresasyou identify them.
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You are given two pointsbel ow. How many straight lines can you draw passing through
point P? Draw them. How many straight lines can you draw from point Q? Draw such lines.

P* °Q
Fig17

Answer thefollowing :
1. Canyou count thenumber of straight linespassing through point P?

From the above activities, you can say that from a given point we can draw infinite
number of straight lines. But, through two given points, we can draw only onestraight lines.

A Line Segment

Now look at thesestraight linesthat are used in making thisfigure begin from adefinite
point and end at definite points. Such linesare called line segments. so, aline segmentisa
portion or part of astraight lineor aray. Thelength of line segment can be measured.

A
B
Pe Q / /\
A B C

Study thefigures 18 and 19 and answer the questions given below:

B

VAN ;
AN B

E  Fg1s Fig19
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Identify thelinessegmentsin figurel8. Writethe name of all theline segments. How
many linesegmentsarethere?

How many points of intersection can be seeninfigure 18 and 197 Which line segment
intersect the other and at which points?

What isaline segment? Writein your words.

Taketwo pointsPand Q. The pointsarejoined in threewaysin thefigure, you can try
moreways. 0
[

Fig20

Points Pand Q can bejoined in many ways. But they can bejoined only in oneway by
alinesegment. So, aline segment isthesmallest linetojointwo points.

Pe e Q
Fig21

Meenasaysthat the smallest distance between Pand Qisaline segment. Do you agree?
Why?

[ Collinear Points

Observethe pointslocated on asurface-

v

A

Z

Fig23 X Fig24

Infig.22, PointsP, Q and R areonthesamestraight line. They arecalled collinear points.
Infig.23, Points A, B and C are not on the same straight line. They are not called
collinear points. Why?

Infig.24, Points X, Y, Z and L areon the same straight line. Arethey called collinear
points?
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[ Comparison of Line Segments

The comparison of two line segments meansto find which linesegment islonger?
(D To compare by observation-

Q S
A B
P
C D
Fig25
D Fig26
Q
A C 5 M N P
Fig27 Fig28

Just by looking at thefigures25 and 26, it can be said that line segment CD islonger than
AB and RSislonger than PQor infig 25, CD > AB andinfig 26, PQ<RS. Infig 27 and 28,
canyou find out, which line segment isbigger? L et usmeasurethem.

(2) Correct measurement with the help of a scale-

A B

Omm 1 2 3 4 5 6 7 8 9 i0 11 12 13 14 15

Fig29
Infig 29, thelength of line segment AB isshown with thehelp of ascale.

| Method of Measurement

Let usmeasurethelinesegment AB. We placearuler withitsedgea ongtheline segment
AB insuch awaysthat thezero mark of theruler coincideswiththepoint A. Thenweread the
mark ontheruler whichisagainst thepoint B. Thisgivesusthelength of thelinesegment AB (fig

27). Thusthelengths of line segment is5cm or wewrite AB = 5cm.

(3) Measurement by Divider

You have seenthat thelength of aline segment can bemeasured withthehelp of ascale
wherethe scal e can be put on astraight surface. Can we measure the distance between inner
wallsof abox or aglasswith the help of scae?
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Takeadivider, put it onthemouth of thetumbler retchingitinsuch away that the point
of divider touchestheinner wallsof theglass.
Now takeout thedivider without disturbingit onthescaleasshowninfig 31 and measure

thelength.

Fig30 Fig31

For the teacher - It should be noted that beginning the measurement from any point
of the scale, does not affect the measure of thelength using the old scal e, not starting from zero,
how can you measure any length? Discussthiswith students. Let them practice measuring any
length starting at any point onthescale.

CAcTiviTY 5

Comparethemeasuresof linesegmentsin thefollowing figureswith thehel p of divider or
compasses. Write themeasures of each figureintheir increasing order. -

) ) S/\R
C D
_ P Q
Fig32 Fig33

Measurethefollowing line segmentswith the hel p of scaleand compassand writetheir
measurements.

C E
H
/ J
A B G _
Fig34 D Fig37 I
F

Fig35 Fig38

Fig36
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Drawing line segments of lengths equivalent to the sum of two or
more line segments

C
/F
E
D Fig41
A" Fig39 '9
Fig40
X < { } T t >Y
P Q R S
Steps :- Fig42

(1) DrawalineXY.
(2) Stretchthecompassof length equal to that of linesegment AB.

(3) Taking point P as a centre on line XY, draw an arc equal to the length of line
segment AB and cut line XY at point Q.

(4) Takemeasureonthecompassequal tolinesegment CD and draw anarctaking Q
asthecentre, cut line XY inthe oppositedirection of thearc at point P. Let thepoint beR.

(5) Similarly, takeanarc equal toline segment EF and with R asthe centre, cut online
segment XY. Let thispoint be S.

IsAB =PQ, CD = QR, EF = RS? Why?
Writeinyour notebook.
(6) PS=PQ+QR+RS
PS=AB+CD + EF
Now measurethelength of PS. PSwould bethe sum of the given line segments.
Drawing line segment of length equivalent to the difference of line

segments. B
C
D
A
— o . ° —
X P R Y
Fig43 Q

(1) DrawastraightlineXY.Mark apoint Ponit.
(2) Stretchthecompasstoalengthequal to AB .
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(3) Draw anarcatlength of equa toAB and cut anarc on XY. Taking Pasthe centre.
It cutsat point Q.
(4) Now takeameasureon the compassequal to CD and with Q ascentre, cut anarc
on XY inthedirectionP. It cutsat R. ISAB = PQ and CD = QR?If yes, then why?
Writeinyour notebook. Here, why arethearcsare put in adirection oppositeto PQ?
Whileaddingthearcswere put in the samedirection. Writethe reasonsin your notebook.
(5 PQ-QR=PR
or AB-CD=PR
Measurethelength of PR, thedifferenceof linesegmentswill be PR.

[-Parallel Lines

Suppose theteacher asks studentsto draw two lines on the note book and the students
draw linesthat looked likethis:

o — D<
i) ) \

) (i)

Fig44
Now, you also draw afew pairsof linesin your note book.

Now look at the pairsof linesgiven below:

R Q
Fig45(1) Fig45(2) Fig 45(3)
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Infig45(1) thelines PQ and RS cut each other at point O. ThereforethelinesPQ and
RS areintersecting linesand point O iscommon to them.

Infig45(2) thelinesAB and CD arenot cutting each other in the present state, if they
areextended forwards or backward, they would intersect each other. Therefore, fig 45(2) would
aso comeinthe category of intersecting lineslikefig45(1).

Infig45(3) thelinesKL and MN are neither intersecting each other inthe present state,
nor will they intersect if they are extended in any direction.

How can weverify that they will notintersect each other?

Observethelinesinfigure45(3)

K L

<
-

A J

M Fig46 N

The perpendicular distance between KL and MN isequal at any point. If thelinesare
extended in any direction to any extent, the perpendicul ar distance between themwould remain
thesame. You can also verify the perpendi cular distance between thetwo linesby measuring it
withthehelp of adivider. Arethey equal ? Theselinesareknown aspar alldl lines. Thismeans
parallel linesawaysexist at equal distances. They neither come nearer to each other nor go

farther.

Observethe thingsaround you in your classroom, the blackboard in your class, the
windows, doors, walls, your geometry box, desk, book, scale, notebook etc. Inal thesethings
theedgeswill giveyouthenotion of being pardld.

Parallel lines

>

ocm 1 2 3 4 5 ;] 7 8 9 0 11 12 13 14 15

Fig47

Look at these pictures. In these pictures, where, dl do you seetheexamplesof parallel
linessgments?

Makealist of examplesof fiveintersecting and five parallel lines segmentsin your
notebook.



30

Q.1

Q.2.

Q.3.

Q.4.
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Say whether thefollowing statementsaretrueor false-

(1) Passingthroughone point, infinite number of line segments can bedrawn.

(i)  Passingthroughtwo points, infinite number of linescan bedrawn.

(i) A linesegment has only length and no breadth.

(iv) If four pointsaretaken onaline segment, they areall collinear points.

(v) Atthemost 2 line segmentscan be drawn passing through 3 collinear points.

Which of thepairsalong thefollowing figur esar enot inter secting lines?

() /

¥ 3
v

0]

r 3
v

3
v

v

F 3

(ii)

v
From thegiven pairsof linesselect the pairsof intersectinglines.

(i) Tle .U ()

/ O« >N
S

Fromthegivenblocks(A, B, C, D, E) choosethegroups of pointsthat are collinear.
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Q..

Q.6.
Q.7.

Q..

Q..

Q.10.

0]

i)

Draw linesegmentsof thefollowing measures:
6cm scm 4.5cm 2.3cm
Draw 3linesegments3.cm, 5¢cm, 6.5cmononestraight line.

Somelinesegmentsaregiven below. Draw aline segment equa to thesum of their lengths.

0} A B C D
(i) A B C D
Draw linesegmentsequd to thedifferenceof thegiven pairsof line segments.

@) A B C—_ D

(i) A — B C D

Draw alinesegment AB =12 cm and divideit into 3linesegmentsof length 3cm, 4cm
and5cm AC, CD and DB respectively. Now verify thefollowing situations.

() AD-AC=CB-DB

(i) AB-CD=AC+DB

How many line segments can be drawn with the hel p of the pointsgivenineach condition.
Draw theline segmentsand writetheir numbers?
Ae oB A Ae oB
. (i) ’ (i)
C Be oC Ce oD
D B
[
Fe oC V)
Ae
Ee .B
[ J
A

1. Arayhasaninitia point and it movesinonedirection.
Thestraight linemovesonand onin both sides.

3. Alinesegmentisaportion or part of astraight lineor aray. Whichhasaninitial
and end point also. Thelength of aline segment can be measured.

4. Length of astraight lineand aray cannot be measured.

5. Twolinesintersect each other at only onepoint.

6. Passingthrough one point infinite number of line can be drawn and passing
through one point infinite number of ray can bedrawn.
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INTEGERS

Oneday, the studentsof the classrequested their teacher to let them play some games.
The teacher happily agreed to this and said, “Why not? let us play a game of numbers today”.

She said, “All of you write any single digit number in your notebooks, multiply it with 2,
subtract 12 from the obtained product and tell me the answer”.

Directions Fatima Kamli Monu
Number considered 7 6 5
After multiplyingby 2 7x2=14 6x2=12 5x2=10
Subtracting 12 from the product 14-12=2 12-12=0 10-12=7

Thenumber of students could havethreetypesof possibilities:

(1) Somestudentsmight havearesult likethat of Fatima.

(2) Somestudentsmight havearesult likethat of Kamli.

(3) Someother sudentsmight haveaproblem likethat of Monu, they might not beable
to subtract the number. .

All thechildrenwhowereinasituationlikeMonu, | 1°f2ve
asked the teacher, “What should we do?” the teacher said | Top surface ]
“Let us understand the problem first.” of water 11 12 t below

Suppose, thereisabamboo fixed verticalyinyour | - — - —| Y — -
village pond. Aninsect of thepond climbs10feet straight | —  —— _— ——
up the bamboo from the surface of water andthendlips | - __— —
back 12 feet down wards. - - - -

Thismeans, theinsect could not climbup andis
now 2 feet under the surface of water. If thelevel of water
be considered O, then how will you show the measurement bel ow the point zero?

But Monu couldn’t yet understand what number could be used to show 10-12. he said
“I still can’t understand what to do with my problem. Then the teacher played another game of
dice and scale. She said “I have a big scale on which 0 is written in the center. On both left and
right sidesof the 0, ten divisions made on theright side of O, number 1-10 arewritten and we
have two dices- one red and the other green.”

Figl

Lefttoright

LI I TP P T [ [ | fofaf2f3]4[5({6]7[8[910]
) Righttoleft

Fig2
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Therearetwo conditionsfor the game.

First: We shal move as many numberstowardsright on the scalewhich will beequal to
the number of pointsthat be seen on theface of thered dice.

Second: We shall move as many numberstowards|eft on the scalewhich equal tothe
number of pointsthat will be seen ontheface of thegreen dice. Thismovewill beginfromthat
point where we have stopped after making the movefor thered dice.

[_The Game Starts Now

First of all, Fatima throws the dices. Fatima’s red dice showed 5 places and green dice
showed 3 points. According to the conditions, Fatimawould move 5 placestowardsright from
zero and then come back 3 places. Thismeansher positionwill beat 2 onthe scaleasshownin

figure3. | 5Divisonsright |

| |
0/1,2)3[4|5|6]|7|8|9]|10

Position of Fatima2 4—|

3Divisionsleft
Fig3
Now Kamli throwsthetwo dices. Both thedicesshowed 4 points. As per the conditions,
Kamli would move4 placestowardsright and come back four places. So, her position would
beat Oasinfigure4. 4Divisionsright
—_—

@12345678910

Postionof KamliQ «—————
4Divisionsleft
Fig4
At last Rakesh throws both dices. On hisred dice, hegot 2 pointsand the green dice
showed 5. Asper the conditions, Rakesh hasto move 2 placestowards, theright and from there

comes back 5 places. 2 Divisionsright
" ol1(2|3|4|5|6|7]|8|9](10
Position of Rekesh — }
5Divisions|eft
Fig5

Towardsleft which meanshecrosses 0 and stops at thethird placeto theleft of 0. Once
again the children are not ableto understand how thisposition can berepresented by anumbers.

But Kamli and other studentsare dlightly ableto understand the fact that numbersare
increasing by one, to the right of zero which means to move towards right 1 added to the
previous number to get the next number. Similarly, to go towardsleft 1 issubtracted from the
origind number to get the preceding number.
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“So, the numbers towards the right of 0 are obtained by adding one and there towards
the left of O are obtained by subtracting one.” “Did you understand what | said,” asked the
teacher.Monu said “Does that means that the numbers to the right of 0 are positive and those to
the left of O are negative? The teacher said, “Exactly, that’s rightly.”

Example :
3-1 =
0O+1 = o_1 =
1+1 =2 B
2+1 =3 1-1=
3+1 =4 0-1=-1
o+ o = e -1-1 = =2

If wesubtract one-one number from zero .

The 0-1=-1,-1-1=-2, -2-1=-3 etc. will be obtained. Therefore, Rakesh’s position is at
-3, becausethiswill bethevaue of thethird divisiontotheleft of 0. smilarly, all thenumbers
towardstheleft of zero. -1,-2,-3,-4,-5 etc woul d be negative numbers. Aswe movetowards
left, the number val ue woul d becomel ess and greater negative numberswoul d be obtai ned.

-5|-4|-3|-2|-1/ 0|1 |2 |3 [4|5|6|7 (89|10

4 ] [

Numbersleftto zero "Numbers rightto zero
Fig 6

Fatima says, “this means numbers gradually increase from zero towards right. 1>0,2>1,
3>2,4>3,5>4 ..... etc and the numbers towards left will get reduced. i.e. -1<0, -2<-1, -3<-2
etc. (Tounderstand negative numbers, you must practice playing thisgamea homeaswel asin
your classroom. If you don’t get dices, take papers of two different colors are write the numbers
1106, separately and fold it in away that the numbersare not seen. Now pick out one paper of
each color and open the chitsto find the numbers. You can then play the game.)

On the basis of your experience, put the > or < symbol in the appropriate boxes. If
required.

Lo || -1 L1 ] -2 |
| | | |

| 70 | | | 101 |

5 || [ 5 | 53 | | [ 5 |

Think of some more such pairsand ask your friendsto solvethem.
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[Negative Numbers

3+[@= 7

l\nTY 1 3+ = 6

Fromtheexamples, wefindthat just aswe havepositivenumbers,we |3+ [ ]= 5
have negative numbersa so. If weinclude these numbers, we can work on 3+ =4
some more new operationslike subtract 14 from 12 and show an answer for
it. On adding 3 and 4, we get 7. If 3iskept constant, then which number |3+ [1=3
should beadded, so that weget thenumbers6,5,4,3,2,1 and O consecutively, |5 1= 2
writethesevaueintheempty boxes. Think of more such questionsand solve
them. Canyoutd| thevaueof thesmaller and the greatest negativenumbers, |3+ [1=1

3+[]=0

Integers

You know about Natural numbersand wholenumbers. What will happen if you add the
negative numbersa so to these numbers? Numbersto theright of zero are Natural numbersand
thosetowardstheleft are negative numbers. Positive numbers, negative numbersand zero, all
thethreetogether make Integers. Integersaredenoted by | or Z, which means:

Integer | ={.......... ,-3,-2,-1,0,1,2,3,4,5, ........... }

Just aswedo not have any whole number that isthe greatest number, similarly, wedo not
havethelargest integer also. Canyou think of anumber that will bethesmallest integer ?

Representing I nteger son thenumberline

Draw astraight line. Put some points/markson thelineat equa distance. Ontheline,
write zero in the middle and write positive numbers on the right of ‘0’ and negative numbers to
the left of ‘0’ (according to fig. 7).

8-7 6 54-3-2-101 23 456 7 8
Fig7
Any linedrawn likethisisknown asanumber line.

1 L] ] I
I 1 ] L

[ Representation of Integers through pictures

Where
N = Naturd number
W = Wholenumbe

Integer number
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L ook at the symbol sused aboveandidentify the numbersthat areincludedinintegersas
represented in figure 8. What numbers do you think areincluded in whole numbers?

[ Representing Operations With Integers on the Number Line

Addition of Integers:
When both the numbersare positive. 3+5="7
+3 +5

)
|

0.,_
o U
< i
oo 3

a4 ]
e} I

8-7 6 -54-3-2-101 23 4
Fig.9

First wemovefrom zero to 3in the positivedirectionsthenfrom 3, wemove5 placesin
the positivedirection, wereach thenumber 8.

Hence, 3+ 5=8.

When both thenumbersare negative,

e.g. (- 2) + (- 5) then,

First wemove 2 placesinthe negative direction. Thenfrom that point, wemove5 places
towards|eft and reach -7.
i.e.(-2)+(-5)=-7

Fig10

r 3

Fig1l

First wemovefrom zeroto 8inthe positivedirection and then move5 placesback inthe
negativedirection from the8" place. Considering thedirection with respect to zero, wereach a
the 3rd placein the positivedirection, therefore,

8+ (-5 =3

(b) -8+5=7?

Inthissituationwe shal move8 placesfrom zeroin the negativedirection and then move
5 places towards zero (in the positive direction) so that finally we reach the place 3 in the
negativedirection, which means,
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-8+5=-3
-8
i = _\_""-HH
—— >
-Q\11f>5;;445 21012 3465€67 8
+5 Fig12

Thusfromthe examples, we observethat :
(1) Onadditionof two samesigns, theresult retain the same sign asthat of the added
numbers.

(20 Whenthesgnsusedintwointegersaredifferent, theresult of theaddition takesthe
signsof thegreater number. Thismeanstheresult depends on the numbers added.

Inaddition integersabide by al the charactersticsthat arefollowed by whole numbers:
1. Theaddition or sum of twointegersisaninteger.

2. Commuitativelaw isagpplicableintheaddition of al integers.

3. Thesumof twointegersisalwaysaninteger. Thisistheclosurerulefor Integers.
4. There’s no change in the value of an integer when zero isadded to it.

Subtraction of Integers

Just asinwholenumberssubtractionisan operation that isoppositeto addition, smilarly,
inintegersa so the operation of subtractionisoppositeto that of addition.

Observethefollowing examples:
(@ 14-18=-4

+14

-16-14-12 -10-8 -6 -\QZ 4 6 8 A 14 16

A 4

F 3

F 3

-16-14-12 -10-8 6 -4 -2 0 2 4.6 8 10 12 14 16
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You aredready familiar with the process of subtraction. But if you are asked to subtract
- 6 from 10. Then you might face problem because we often don’t understand how negative
numbers can be brought into the process of subtration. Let usclarify this:

You know that 5+0=5,8+0=8, 111+ 0=111.

Thismeansif zeroisadded to any number, thesum will remainthe samenumber. There
by zeroisknown astheadditiveidentity.

AnAdditive Inverseis anumber which when added to any would give the additive
identity or zero asthe sum.

Example: 5+ (additiveinverseof 5) = Additive ldentity

What should then be added to 5 so asto get zero asthe sum? Theanswer is-5.

Similarly, theadditiveinverseof 8 will be-8 and 13would be-13.

Thence, -7 + (additiveinverseof -7) = Additive Identity

Here, what should beadded to - 7, to get zero ?'Your answer would be +7 which means
-7+ (+7)=0. Similarly, the additiveinverse of -3 would be 3 and that of -9 would be +9.

Now, find out theadditiveinver seof thenumber sgiven below:

Number Additivelnverseof thenumber Additiveldentity
35 + (-mmmmmmm e ) 0

- 40 + (--mmmm e ) 0

- 17 + (--mmmm e ) 0

-35 + (--mmmm e ) 0

- 13 + (--mmmm e ) 0

Subtracting thefirst number from the second number means adding the additive the
inverseof the second number to thefirst number. Think, Isthistrue?

e.g. 12 - (5) =12+ (additiveinverseof 5)
=12+ (-5)

Similarly, 12- (- 5) =12+ (additiveinverse of -5)
=12+ (+5)
=12+5=17

Now, can you subtract -6 from 107?

~ Practice 1 |

Find the additive inverse of the number to be subtracted and solve the following
questions:

@i -3-(-7 (ii) 12 - (- 10) (iii) 15- (+7)
(iv) 7-(+18) V) 19-(-7)
Intheabove examples, you can seethat the negative of anegative number isapositive
number and the negative of apositive number isanegative number.
Thus - (- 3) =+3
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()x(-3 =+3
(-9x(-3 =+15
Thismeans, theproduct of two negativelntegersisalwaysapositivel ntegers.

Smilatly,
-(+7) =-7
(DxH+7 =-7
(-5x(+3) =-15

Thismeans, the product of a negative Integer and a positive I nteger isalways
negative | nteger.

[Short Cut Method of Subtraction

When we haveto subtract any number from 10, 100, 1000 etc. then wewill convert
highest placevaueof 1toitssmaller unit. let ustake someexamples.
Examplel
100
- 7

Solution —From unit place of 100 we cannot subtract 7. There is zero in ten’s place also so we
cannot borrow from ten’s place. You can convert one hundred into ten, ten’s value and from this
tenswewill change oneteninto 10 unit values.

H T O H T @)

1 0 0 - 0 9 10 (100=90+10)
Means one hundred will changein to 9 tensand 10 unit values. In thismanner it is easy to
subtract any valuewhichislessthen hundred.

Subtract -
H T @)
0 9 10 (100-7=90+10-7)
7 ( =90+ 3=93)
9 3
One more Example —
Example2
10000
- 2874 \
Given Tth Th H T O
1 O 0 0 0

- 2 8 71 4
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Changetenthousandinto smdler units
Havegiven
Tth Th H T @)
9 9 9 10 (10000 = 9990 + 10)

- 2 8 7 4

7 1 2 6
Example3 1000 - 8 7 6
9 9 (10)
- 87 6

From these examples we can see that we are subtracting any unit place
value from ten and other place valuesfrom 9.

Now you can write the answer directly.

100 - 23 = (9-2)(10-3)=77

100 - 69 = (9-6)(10-9)=31
1000-512 = (9-5)(9-1)(10-2) =488
1000 — 32 = (9-0)(9-3)(10-2) =968
1000 -8 = 992

10,000-982 = 9018

10,000-8374 = 1626

[ Properties Related to Subtraction of Integers

1 Thedifference of two integersisaways an integer. (Closure property)
2. Zero subtracted from an integer doesnot changethe valueof theinteger.
3. Every number that isan integer, has apredecessor.

e.g. The predecessor of Ois- 1, that of -1is- 2and that -5is- 6.
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Verification of Addition And Subtraction by Digit Sum
(Bijank) Method
You know that for obtaining digit sumwe add each digit of number until

we not get asingle digit. The single digit obtained in last, isthe digit sum of
given number.

Example -
Digitsumof 45 = 4+5=9
and digitsumof 457=4+5+7=16
two digitsaretherein 16 =1+6=7
So, digit sumof 457is7

We can check our solved problems with the help of digit sum.

Verification of Addition

For verification of addition we have to find digit sum of number to be
added and their sum.

If the sum of digit sum of numbers to be added and their sum is equal
then our result is correct.

Digit sum of 453 is3and digit sum of 158 is5 and the digit sum of result
obtained (611) is8 which isequal to sum of digit sum of numbersto be added.

In this manner we can check our solved questions of addition.

Verification of Subtraction

If the sum of digit sum of subtrahend and digit sum of differenceisequal
to digit sum of minuend then our result is correct.

let us see an example — 587 — 235 = 352

Thedigit sum of difference 352is1

and digit sum of subtrahend 235is1

The sum of their digit sumis?2

and thedigit sum of minuend 587 isalso 2. Meansour calculationisright.

Now, by using this method verify your solved problems.
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[ Multiplication of Integers.

Inthegiven tablethe product of integersisshown. Someblank spacesaregiveninthe
table, fill it :-

S First Second | Firstno. x

No. | Number | number | Second no. Product Conclusion
01 3 4 3x4 +12 | Theproductof twopositiveinteger
isapositiveinteger.
02 -6 i) -6)x(=2) | +12 The product of two negative

integer isapostiveinteger.
Theproduct of apositiveinteger

03 -5 2 (9)x(+2) | -10 g anegativeinteger isanega
tiveinteger.
04 3 —6 B)X(=6) | =18 | e
05 5 N T e T
06 _7 2 | e fd]
07 -8 =120 | e L]
08 15 =13 [ e L s
09 -17 =19 | e o]
[I\/Iultiplication of 9, 99, 999 ............. etc.

Multiplication of one, two or threedigit number to 9, 99, 999 respectively givesaninteresting

pattern. Let us see some examples —

8x 9=72 47 % 99 =46 53
7 x 9=63 78 x 99 =7722
5% 9=45

You can seethat themultiplicand and multiplier areonedigit number. Ten's placedigit of

product isawaysonelessthan multiplicand and the difference between digit obtained in one's
placeand 9isdigit obtained tens place.

Doesthispattern will also obtained in other numbers?
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Ten’s - Unitvalue | T. 'O
6 x 9 =(6-1) - (9-5) =5 ! 4 | =54istrue
4% 9| =@-1) : (9-3) =3 . 6 | =36istrue

What will happen if multiplicand and multiplier aretwo digit number?inthe product we
will get a4 digit number. (Except 10 x 99)

ThH =T 0o [m][H 7o
10x99 | =(10-1) 7 (99-9) = 9 9 0 [=990
75x99 | =(75-1) ¢ ©-74 | =7 | 4 2 | 5 |=7425
84 x99 =(84-1)E (99 - 83) =8 3 1 6 |[=8316
takeit dightly more-
solve 100 x 999
T Th Th HTO
100 x 999 = (100 -1) (999 - 99)
99 900 =99900
If wetakeany threedigit number greater than, 100, thenits productswill beof 6 digits.
217 x 999 =(217-1) - (999 -216)
216 783 =216783
999 x 999 =(999-1) (999 — 998)
998 001 =998001
Let usthink, How doesdll thishappen -
8x9 = 8x(10-1) = 80-8 = 70+10-8
= T70+9-7
= 70+2
= 72
(7+1)(10-12) = 70+10-7-1
= 70+10-1-7
= 70+9-7
= 70+2

= 72
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Now look at theseexamples carefully-
3x2=6, 2x1=2, 4x2=8, 1x4=4
5x 3 =15, 2x 8=16, 7x3=21, 9x9=81

Inthefirst four examplesgiven above, you are seeing that on multiplying unit placedigit
of multiplicand to unit placedigit of multiplier we are getting unit placedigit of product andinthe
last four exampl es given above on multiplying unit placedigit of multiplicand to unit digit of
multiplier wearegetting ten'splace digit along with unit placedigit of product.

Inthismanner we can seethat on multiply ten'splacedigit of multiplicand unit placedigit
of multiplier wewill get hundred'splacedigit and ten'splacedigit or ten'splacedigit only.

= 20 x 3 =60, 30x1=30, 10x4=40
40 x 3 = 120, 50 x 5 =250, 30x7=210

Onmultiplying 20 means 2 tensto 3wewill get 60 unitsmeans 6 tenseand on multiplying
4tense (40) to 3wewill get 12 tensor 1 hundred and 2 tens.

If you kegpthesethingsinmind and do multiplication thenwecan summarisemultiplication
process. L et us see more exampleto understand it more.

Examplel 13x12
Solution 13
x 12
Sep1- 13 Onmultiplying 3 and 2 of unit placewewill get 6 units
x 12 writeitinunit place.
6
Sep 2- i "23 Onmultiplying unit placedigit 3 of first number toten's
X

placedigit 1 of second number wewill get 3tensand on
multiplying unit placedigit 2 of second number toten's
56 placedigit 1 of second number wewill get 2tens. Weget
tota (3+2) =5tenswriteitinten’splace.

13
(3x1)+(2x1) = 3+2=5tens
12
Sep 3- onmultiply ten'splacedigit 1 of first number toten's
13 placedigit 1 of second number wewill get 1 hundred.
x 12 Writeitin hundred's place. We get 156.

156



INTEGERS 45

We can seedll three stepslikethis

H T O
1 1 3 3
¢ >< t
1 1 2 2
1 (3+2) 6
1 5 6 = 156
Example2- Solvel2x 31
Solution -
12
Sepl Unit2x Unit +1=2Units
(Write in unit’s place)
x 31
2
Sep 2- 12 Unit2x Ten's3=6tens

Unitlx Ten'sl1=1tens
Totd =7tens

\I‘WX

N| =

(Writeinten'splace)
Set 3- 12 tens1l x tens3 =1 x 3 =3 hundred
(Write in hundred’s place )

X
td
=

12x 31=372 (result)
37 2

Wedid not get the carry on multiplication in thesetwo examplebut it wetake some
greater number thenthisconditionwill arrive.

Let's see
Example3- Solve43x 12
Step 1 43 Unit 3x Unit 2 =6 Units

x 12 (Write in unit’s place)
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Sep 2 4 3 (unite3 x tens1) + (unit 2x Tens4)
=3+8=11 Tens
11 tens=1Hundred + 1 Ten
Write 1 teninten'splace. We keep

1 hundredfor further carry
43
0
Sep 3 x 12 Tens4 x Tens 1 =4 hundreds
516 =+ 1 hundred (carry)
=5hundreds

Write in the hundred’s place
Product =43 x 12 =516
Example4- Solve 76 x 58

7
Sepl % 6x8=48 8 Ones
x 58
— =5 4 Tens(of carry)
(4)
Sep 2 [§: (65) + (87)
58 30+56= 86 tens
08 + 4 tens(carry)
(9) (4) 90 tens
= 9 hundreds+ Otens
WriteOinTensand 9in hundred (for carry)
Sep 3 76 7% 5 = 35 hundreds
1 +9 hundreds(of Carry)
X 58
44  hundreds
4408 4 thousandsand 4 Hundreds

Writethemintheir respective places

We get the solution 76 x 58 = 4408
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[ Properties of Multiplication of Integers

1. Theproduct of twointegersisalwaysan integer. It iscalled closure property.
Thus, 3% (- 6) =- 18 (Here, theproduct of 3and- 6is- 18 and it isaninteger.)
2. Theproduct of integersfollow thecommutativerule,
As (-7)x2=2x(-7)=-14.
3. lismultipliedto any integer, weget the sameinteger.
As (-4 x1=1x(-4)=-4.
Here, thenumber 1 called multiplicativeidentity.
4. Anyintegerismultiplied by itsmultiplicativeinverse 1 isaways obtianed.

A 5X1—1
S, g~

1
Here, multiplicativeinverseof 5is 5

5.  Multiplication of zero- If any integer ismultipied by zero, zeroisobtai ned.
As, (-3) x0=0x(-3) =0.
6. Theproduct of integersfollowstheAssociativelaw.
Forexample:-3x (4x5)=(-3x4) x5
7. Digtributive property - The operation of product inintegersisdistributive over the

operation of addition.
eg., 3x(-4+5) =3%x(-4)+3x5
or 3(-4+5) =3(-4)+3x5

=3.

[ Division of Integers

Inthe previous lesson, you havelearnt the division of whole numbers. Wehave already
seen examples of multiplication of wholenumbers. Onthisbasis, we can understand thedivision
of integers.

3x4=12 -5x6=-30 (-7)x(-2=14
12+3=7 -30+-5=7? 14+ (-2)="7
12+4=7 30+6="7 14+ (-7)="7

Just aswehave seeninwholenumbers, similarly, gpart from zero, for al numbersmulti-
plication and division can be consi dered as operations opposite to each other. Therefore, for the
above problems put numbersin place of the question marks.
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[ Properties of Division in Integers

1. Closurepropertiesarenot awaysapplicableto theoperation of division. e.g. In
3+4, thequotient isnot an integer.

2. Everyinteger (excluding zero) divided by the sameinteger would dwaysgive 1 as
thequotiente.g. 7+7=1.

3. Excluding zero, dll integerswhen divided by their additiveinversegive-1asthe
quotiente.g. 15+ (- 15) =- 1.

4. Zerodivided by any integer would dwaysgivezero. e.9. 0=16=0

5. Nointeger can bedivided by zero. Thismeansthe quotient for thedivision of an
integer by zeroisnot defined, e.g. 4+ 0= not defined.

1 Represent thefollowing numberson thenumber lineand writetheresults:-
0] 2+ (-4) (ii) -3+5 @iy  (-6) + (-3)
(iv), 6+4+(-2 V) 4+(-3)+(-5 vi) O0+3
(i) 0+ (-5 (i) 9+0+(-1)
2. Find thesumsof :-
@ 1531, (-503) (i) -55, -211 (iii) 117, -81
(iv)  -18,172
3. Fill in theblankswith >, =, or <, sothat the statementsbecometrue:
0] 8+ (-3) e -3+8
(D) 28+ 25 e -25+ 28
(i) 4 +0.iie, 4+0
(iv)  0+9.n. 9+0
V) 25+ (+25) .ccveeeeene +25-(-25)
Vi) 208+53....cceciienene 208 - 53
4. Find theproduct of thefollowing:
0 (#2x(3)x(5) i)  3x(-5x(-6)
@iy (-4 x3x(-2 (v) (-6)x(-4x1
() 3x0x(2 (M)  2x(-7)x(-3)
5. Fill intheblankswith symbols>, =, or <
@ (AR () [ T—— (-3) x (5)
(D) 2X-4X-3 .. 8x3
(i) 4x-3%x-1. e 28
iv)  (-8) X (-5) corrrrrrnen 2x20
v) 2%X-3%X0 . 0x-8
M)  4Ax5X(-3) i -4 x (+5) x (-3)

Wi)  3%X8X(-5) cevrreenen 3x8x(-H)
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6. Thesum of two integersis69. If oneof them is56. Find the other integer.
7. Thesum of two integersis85. If oneof them is-15. Find theother integer.
8. Find thequotientsfor each of thefollowing divisions:
(i) 30+2 (ii) 40 + (-4) @iy -48+12
(v, 24+0 ) 14+ 1 Vi) 95+ (-5)
0. Fill intheblanks:
(i) 80 F =-20 (i) 46 + ..o, =-23
iy 24+ . =24 (iv) 12+ . =-1
10. Find theadditiveinverseof thefollowingintegers:
(i) 17 (ii) -23 @iy 68
(iv), -75
1. Fill intheblanks:
(i) 18+ e =0 (i) 26+ .. =0
(iii) 161 + ..o =0 (iv) =79+ e =0
[ What Have We Learnt ? ]
1. Whentwo integerswith the samesign are added, the sum isalso represented with the
samesign asthat of the added integers.
2. Thesumof twointegersisawaysaninteger. Thisistheclosure property for Integers.
3. Zeroadded to any integer doesn’t change its value.
4. Whenapositivenumber ismultiplied by anegative number the product isalwaysnegative,
number, e.g. (+)x(-1)=-1lor(-1)x(+1)=-1
5. On multiplying 1 to any integer there is no change in it’s value. Integer 1 is called as
multiplicativeindenity.
6. A negativenumber multiplied by another negative number alwaysgivesapositive number
astheproduct (-1)x(-1)=+1.
7. Thedifferenceof two Integersisaninteger.
8. When zero(0) issubtracted from an integer, itsvalue does not change.
9. Everyinteger hasapredecessor.
10. Theadditiveinverseof anegativenumber isapositivenumber and theadditiveinverse of
apositivenumber isanegative number.
11. Theclosureproperty isnot alwaysapplicableonthedivision of integers. e.g. In3+ 4, the
quotient isnot aninteger.
12. Except zerodividing aninteger with the sameinteger, alwaysgives 1 asthe quotient.
13. Except zero, all integerswhen divided by their additiveinverse would give - 1 asthe
guotient.
14. Thereisno existence of multiplicativeinverseof zero.
15. Propertiesof Integers:-

Properties Addition Subtraction | Multiplication Division
Closure v’ v’ v’ ><
Commutative v’ > v’ >
Asodidive v > v’ >




Chapter 5

THE CIRCLE

Inyour previousclass, you haveread about thecircle. You a so know the shape of the
circle. For example: bangles. Thewhee sof thebullock cart etc.

Below aregiven afew figures, observewhether they arecircular or not andfill inthe

OO0

Figl Fig2 Fig3
Therearemany such objectsaround you with the help of which you canmakecirclesin
your notebooks.
Canyouidentify somesuch objects? Makealist of such objectsand makecirclesusing
three of them.
The objectsthat you have used to make circlesmight not dwaysbeacompletecircle; it
might have uneven edgesa so. Therefore, to make aperfect (accurate) circle, we useacompass.

| Drawing a Circle with the Help of a Compass

Takethe compassfrom your geometry box. Fix asmall pencil in the space meant for
holding the pencil inthe compass (fig. 4). Now spread the arms of the compassalittle, so that
you can rotate the arm with the pencil around the pointed arm of the compasswhich you have
kept fixed inthe centre of your notebook.

You must be careful not to displace the pointed end from the centre of your notebook.
Thefigurelikethisisknown asacircle.

m
O

Fig4 Figh Fig6
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Put adot at the point at which you had fixed the pointed end of the compass and name
itasO. Now onthecirclemark many pointslikeA, B, C, D, E, F and measuretheir distances

from point O.
1 OA = 2. OD = 3. OB =
4. OE = 5. OoC = 6. OF =

Aredl themeasuresequa?

Will any point onthecirclegivethe same measure?

Similarly, maketwo more circleswith thehel p of compassand verify theaboveresults.

So, now you have learnt how to makeacircle. We shal now do some activity to know
thepartsof acircle.

Make circleon piece of paper and cut out the shape of the circlefrom the paper witha
pair of scissors. Now fold thecirclein such away that one half overlapsthe other. Now, fold this
semicircleintotwo equal partsagain (again, one part will completely overlapthe other.) Next
open the paper and draw linesover thefoldswith the pencil.

Q/\D<>

D
Fig7 Fig8 Fig9 Fig10
Measurethelengthsof AC and BD. Arethey equal?
M easure the distancesfrom the point of intersection Ofor Oto A, OtoC,OtoB and
Oto D and seewhether their lengthsare equals.
We observethat thedistancesof A, B, Cand D from O areequal. Thisisknown astheradius

of thecircle.

Makeacircleinyour copy withthe help of thecompass. Identify thecentreof thecircle.
Now, takeany point A onthecircle. Now, jointhedifferent point of thecircleto pointA, in such
away that at least oneline segment passesthrough the centre. Now measurethedifferent line
segmentsthat you have drawn and note the measuresin your notebook.
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Now, find out the solutionsto the questions given bel ow:

1. Whichisthelongest linesegment?

2. Doesthelongest line segment passthrough the centre?

3. Inonecircle, how many such linecan bedrawn?

Whiledoingthisactivity, you must havedrawn severd line segmentsconnecting two points
onacircle. Theselinesegmentsare called chords. Thelongest chord passesthrough the centre
of thecircleandiscalled thediameter e.g. linesegment (chord AD).

Sinceany line segment that passesthrough the centreisthelongest chord and you also
know that infinite number of lines can passthrough apoint; thereforein acircle, you can draw
infinite number of diameters.

mvm/ 4

Draw three circles of different measures in your notebook and complete the
followingtable.

S.no. | Length of the diameter Length of theradius | Diameter + Radius
1.

2.

3.

Inthe above activity, you find that the diameter of any circleisdoublethelength of the
radiuswhich meansaradiusishdf of thelength of the diameter.

Now, measurethe complete areacovered by thecircle. Thisisthe circumference of the
circleandweshall try to understand the rel ationship between the circumference and theradius.

Youknow that inany dosefigure, theperimeter of thefigureisthelength of thecircumference.
Tofind out the perimeter of acircle cut out acirclefrom apiece of cardboard, mark apoint on
itsedge. Now draw astraight line on your notebook and mark apoint A onthislineat oneof its
ends. Makethe cardboard circle stand on the straight linein away that point A onthe cardboard
coincideswith point A onthestraight line.

OO0

One complete Rotation
Fig12
Now roll the cardboard circle over andtill themark A on thecircle comesin the contact
of thestraight lineagain. Mark thispoint on thestraight line asB.
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Next, measure the distance between the point A and B.

M easur e of the Perimeter/ Diameter of |Circumference
S.No. radius circumferenc of thecircle +diameter
thecircle
1. 35cm
2. 7cm
3. 10-5cm

Intheabovetable, thecircumference+ diameter isnearly samefor dl theplaces, which

meanstheratio of circumferenceand diameter for any circleisawaysthesame. Thiscongtantis

22
indicated by the Greek letter p (pie) and its value is — or 3.14 approximately.

o o~

7

Draw circlesof the given measures-

() radius=2cm (i) radius=3.5cm
(iii) radius=4.2cm (iv) radius=5cm
Draw circlesof the given measurements-

() diameter=3cm (i) diameter=6cm
(iii) diameter=6.8cm (iv) diameter=7.4cm

Inacircleof radius3.2cm, draw achord of 6.4 cms.

Draw acirclewhoselongest chordis8cm in length.

Iftheradiusof acircleis7 cm, what would beitscircumferenceor perimeter?
Fill intheblanks-

() diameter=2x

(i) Thelargestchordinacircleisknownasa

(i) Thediameter of acircle passesthroughits
(iv) Theradii of acircleare

(v) Twodiametersinacircleintersect each other at the

(vi) Thelinesegment joiningany point onthecircumferenceof acirclefromthecenters
known asits

(vii) Thelinesegment joining inany two pointson thecircumferenceof its
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. Thelinesegment joining the centre of the circleto apoint on thecircumference of the

. All theradii of acircleareequal.
. Thelinesegment joining two pointson the circumference of acircleisknown asits

. Thelongest chord of thecircleisitsdiameter which passesthrough the centre of the

. Thediameter of thecircleistwiceitsradius.
. Theratio betweenthe (perimeter) circumference of acircleand itsdiameter isalways

circleistheradiusof thecircle.
chord.

arcle.

22
constant. Thisisknown as p (pie) anditsvalueis o 3.14 approximartely.
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In the chapter on Integer, you have learnt that the operation on division doesn’t follow
the closure property. This means if an integer is divided by another integer, we don’t always get
an integer. Think about this and find out by which numbers 8 gets divided and doesn’t give any
remainder. And by which numbersdoes 7 get divided?

[ Factors

In2 x5 =10, you have observed that 10 can bedivided by 2 and 5 completely. The
factorsof anumber arethose numbersthat dividethenumber compl etely.

10+2=5

10+5=2 thus, 2 and 5 arethefactors of 10.

Thefactorsof anumber ared | those numbersthat can dividethat number.

Every number at |east gets compul sorily divided by 1 and itself.
Forexample: 12 get completely divided by 1.

12 get compl etely divided by 12.

Do you know any number that doesn’t get completely divided by 1 or by the same
number?

Divisible Numbers

Thosenumbersthat get completely divided by numbersother than 1 anditsdf areknown
as divisible numbers or composite numbers.

Those numberswhich get completely divided by any number are known asfactorsof
that number.

Letsfind out how many numberscan divide 12

12=1x12

12=2x6

12=3x4

12=3%x2x2

S0, 12 canget divided by 1,2,3,4,6,12. Hencethenumber 12isdivisibleby 1,2,3,4,6,12.

| Indivisible or Prime Number

The numberswhoseonly factorsare 1 and the number itself arecaled Primenumbers.
For example: 13 canonly get divided completely by 1 and 13. Other suchnumbersare2, 3,5,
7, 11 etc.

Numbers having morethan 2 factors are called Composite numbers.
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T .

Inthetable bel ow are given thefactors of somenumbers. Write down al the possible
factorsfor theremaining numbersin theblank spacesand list out the numberswith one, two and
morethan two factors separately.

Numbe All factors Numbe All factors
1 1 6 1,6,2,3
2 1,2 7 |
3 | 8 |
4 1,42 9 |
5 | 10 | e

Thetable showsthreetypesof numbers —

1. Thenumberswithonly onefactor. Suchanumberisl. Itisneither a(indivisble) prime
nor acomposite (divisible) number and therefore makesa separate category.

2. Thenumberswithtwofactors: 2, 3, 5, 7 etc. are numberswhich have only two factors.
Theseget divisibleby that number and oneonly. Thereforethese are prime numbers.
Write such five more examplesin your notebooks.

3. Numbersthat have morethan two factorse.g. 4, 6, 8, 9, 10 etc. which are known as
composite numbers.

| The Sieve of Eratosthenes

We can find prime numbersfrom 1 to 100 with the help of an easier method without
actually checking thefactors of anumber. This method was given by a Greek mathematician
Eratosthenesin 3 century B.C. Hismethod isknown by the namethe Sieve of Eratosthenes
that hel psusto separate Prime numbers and composite numbers.

[ The Sieve of Eratosthenes

Below, numbersfrom 1to 100 aregivenin table. Now follow theinstructions given:

Instructions:
1. Strikeout 1, because 1 isnot aprime number.
2. Encircle2 and strike out al the numbersthat get divided by 2, e.g. 4,6,8,10,12 etc.
3. Now takethe next number that has not been struck out that is3. Encircle 3first and
then strike out the numbersthat get divided by 3.
4. Similarly, takethenext number that hasnot been struk out, encircleit and strike off the
remaining numbersinthelist that get divided by theencircled number.
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5. Repeat the processtill all thenumbersinthelist upto 100 get crossed out.

X @ @ ~ s D) & o
) 2 B 15 I pL e 20
21 2 (23) 24 25 26 27 28 30
G) 32 33 34 35 36 (37 38 39 40
) 44 45 46 48 49 50
5152 (33) 54 55 56 57 S8 60
62 63 64 6 66 68 69 70

7 (3 74 15 16 771 78 80
81 82 84 85 86 87 88 90
91 92 93 94 95 96 98 99 100

All theencircled numbersin thetableare primenumbers. All the struck out numbers, other
than 1 are composite numbers.

Thismethod isknown asthe Sieve of Eratosthenes.

You know about the prime and composite numbers, now | et usplay the gameof finding
factors.

Draw somecirclesin you notebook. Beneath every circlewritethenumbers, 2, 3, 4,
5... etc. serially and then follow the instructions given below.

Instructions:
Writelindl thosecirclesfor the numbersthat get divided by 1.
Write2inthecirclesfor numbersthat get divided by 2.
Write 3inthecirclesfor numbersthat get divided by 3.

Now carry on thisprocessfor as many numbersyou can and then answersthe questions
that follow:

Se e e
COCOOOCOOOCOOC
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Q 1. How many cirdescontain only onenumbers? Writedown thefiguresoutsidethosecircles.

Q 2. How many circleshavethetwo numbers? Write down thefiguresoutsidethosecircles.

Q 3. How many circlescontain more than two numbers? Write down thefiguresoutsidethose

cirdes.

The numbersinsidethecirclesarethefactorsfor the numbersoutsidethecircles. All
those number swhich haveonly twofactorsaretheprimenumbers.

[Co Prime Number

Let usdiscussonfactorsof 8and 15

Factorsof 8 = 1,248

Factorsof 15 = 1,3515

Itisclear that thereisno common factor for 8 and 15 except 1. Inthiscondition8 and 15
will know as Co prime number.

Likethis, Let usthink onfactors9, 10 and 49

Factorsof 9 = 1,39
Factorsof 10 = 1,2,5,10
Factorsof 49 = 1,7,49

Inthe examplegiven aboveonly 1iscommon factor for 9, 10 and 49. No other common
factor istherefor 9, 10 and 49. So 9, 10 and 49 are Co prime numbers.

Number s, which do not haveany common factor between them other than 1are
called Coprimenumbers.

Writedown al the prime numbers between 1 to 100.

Write the composite numbers between 75to 100.

Which number between 70 to 80 hasthe maximum number of factors?
Whether the 12 and 25 are Co prime numbers?

5. Cantwo consecutive number be Co prime?

A wbdpRE

Some other Types of Numbers

1. EVEN NUMBERS: These numbersthat are completely divided by 2 are called
even numbers. Example: 2, 4, 6, 8, 10, 12 etc.
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2. ODD NUMBERS : Thesenumbersthat arenot completely divisibleby 2 arecalled
odd number. Example: 1, 3,5, 7,9, 11 etc.

Below aregiven some odd numbers, separate out the primeand composite numbersfrom
thelig.

41, 45, 47, 53, 55, 57, 63, 67, 69.

71, 73,77, 81, 87, 89, 91, 93, 95, 97, 99.

COMPOSITE NUMBERS PRIME NUMBERS

Areall odd numbers prime?

Prime Factors

Let usnow find out what are the primefactorsof 42.

42 =14 x 3, here 3isaprime number.
Is 14 also aprime number?

Number 14 will bewrittenas2x 7.

Thatis, 42=2x7x3
Now, here2, 7, and 3areal prime numbers. These are known as primefactors of 42.

What are the prime factors of 6? Take some more numbers and find out the prime

factors.

[ Determining Prime Factors

How should we find out the primefactor of anumber? Shall we divide each number
severa timesto do so? Generdly, we usethe method shown below to find out the primefactors
of any number. First, dividethe given number by 2. If the number isdivisible by 2. Thenthe
number and itsquotientsare continuoudly divided by 2till they get divided by 2. Then, if the
number is divisible by 3. Similarly if for numbers like 5,7, 11........ etc this process is repeated
until thequotient obtainedis1.
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Example1: Let usobservethe primefactorsof 24.

2 30 S 24=2%x2%x2X%3
3 15
5 5
1
Now take another number.
Example2: The primefactor of 30.
2 24
2| 12
2 6 5. 30=2x3x%x5,
3] 3
1
Practice 2
1 Find out the primefactorsfor thefollowing numbers:
(i) 16 (ii) 48 (iii)) 60 (iv)84

You havelearnt how to find out primefactors. Now let usthink about all themultiple

factorsof any number.
Example3: 1518, afactor of 108?
1¥method:  If 18, afactor of 108, then 108 must be completely divisible by 18.

18)108(6

108 Remainder iszero. Therefore, 18 isafactor of 108.
0

2method: (i) Find out the primefactorsof 18.

(i1) Find out the primefactors of 108.

Solution:
18=2x3x%x3
108=2x2x3x3x3.
Sinceall thenumbersincluded inthe primefactorsof 18 are al so the primefactors of
108 and they arerepeated moretimesin 108, therefore 18 isafactor for 108.
By al factors of any number, we mean that 1, thenumber itself and al those numbers
that completely dividethe number for which wearefinding factors.
Example4:  Writedown al thefactorsof 18.
1st Method: Asyou aready know that 18 getsdivided by thesenumbers 1, 18, 2, 3, 6 and
9, remainder iszero.
Therefore, 1, 18, 2, 3, 6, 9 arethefactorsor dividendsif 18.
2" Method: Hereall thedividendsof 18 canbefound out likethistoo.
18=1x18
18=2x9
18=3x 6.
Thereforethedivisorsor factorsof 18wouldbe 1, 2, 3,6, 9, 18.



FACTORSAND MULTIPLES 61

Example5:
Writedown all thefactors of 60.
Solution:
60=1x 60
60=2x 30
60=3x 20
60=4x 15
60=5x12
60 =6 x10
Thereforethe factors of 60 should be 1, 2, 3, 4, 5, 6, 10, 12, 20, 30, 60.

1. Writedown all thedividends (factors) of thefollowing numbers.
()28 (ii)36 (iii) 45 (iv) 72
You might have found that determining factors takes time. But now you don’t know the
rulesof verifying divisibility, because of whichwithout equaly dividing the number, you arenot
ableto say whether anumber can bedivided by 3, 5, 7 etc. or not.

Let usnow learn sometechniquesfor verifyingdivishility.
[ Verification Rule of Divisibility

1. Verification of Divisibility by 2
If the unit’s place of any number has 0, 2, 4, 6 and 8, then this number is completely
divisbleby 2.

20,62,34,26,18, .............. aredivisibleby 2.
21,63,33,35,17, ...cceeneee. arenot divisibleby 2.
here, 18isdivisbleby 2. Let usverify thisby divison.
2)18(9
—18 Therefore, itiscompletely divisibleby 2.
— 2) 21(10
0
-2
Remainderisl 01
Therefore, itisnot completely divisibleby 2. _00
1

2. Verification of divisibility by 3

If thesum of dl thedigitsof anumber isdivisibleby 3, then thenumber isdivisbleby 3.
For example: In 111111 thesum of al thedigitswouldbel+1+1+1+ 1+ 1=6, therefore
thenumber isdivisibleby 3.

Similarlyin5112thesum of al thenumbers5+ 1+ 1+ 2=9and thisnumberisdivisble
by 3.

Thedigitsin412 will givethesum 7, therefore thisnumber will not bedivisibleby 3.
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3. Verification of divisibility by 6
If any number isdivisible by 2 and 3 separatly, then the number will bedivisibleby 6.
216, itis divisible by 2 (The digit in unit’s place is 2)
Itisdivisbleby 3.(Thesum of digitsis9)
So, itwill bedivisibleby 6.
643212, is divisible by 2 (because the digitin unit’s a place is 2)
isdivisbleby 3 (becausethe sum of digitsis 18).

4. Verification of divisibility by 9
If thesumof itsdigitsisdivisibleby 9, then the number will bedivisbleby 9.
Thenumber 3663, isdivisible by 9 (becausethesumis3+6+ 6+ 3=18, divisible
by 9).
1827, isdivisibleby 9 (theof digitsis 18, whichisdivisibleby 9).
1227, isdivisibleby 9 (theof digitsis12, whichisnot divisibleby 9).
5. Verification of divisibility by 5
If the digit in the unit’s place is 0 or 5, the number will be divisble by 5.
e.g. 1045, is divisible by 5 (because the digit in the unit’s place is 5).
940, is divisible by 5 (because the digit in the unit’s place is 0).
6. Verification of divisibility by 10
If any number has 0 in its unit’s place, then the number is divisible by 10.
Example
1000, is divisible by 10 (digit in the unit’s place is 0).
2130, isdivisible by 10 (digit in the unit’s place is 0).
5003, is not divisible by 10 (digit in the unit’s place is 3).
7. Verification of divisibility by 4
If the number made by the ten’s and unit’s place digits of any number is divisible by 4 or
the ten’s and unit’s place has zero, then the number is divisible by 4.
For example:

In 79412, the digits in ten’s and unit’s place are 1 and 2, so the number made by these
twodigitsis12. Since12isdivisibleby 4, therefore, 79412 will bedivisibleby 4.

1300 will be divisible by 4 (because the digits in ten’s and unit’s place are 0).

413 will not bedivisibleby 4 (becausethedigits 13 isnot completely divisible by 4).
8. Verification of divisibility by 8

If the number made by unit’s, ten’s and hundredth places is divisible by 8, or the number
containsOinall thesethree places, then the number would bedivisibleby 8.

31000 (divisbleby 8)

1816 (divisibleby 8, because 816 isdivisbleby 8)

12317 (not divisibleby 8, because 317 isnot divisibleby 8)
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9. Verification of divisibility by 7
Takeanumber and doubleitslast digit. Now subtract thisdoubled number fromtherest
of thedigitsof theorigina number.

Repeat theprocesstill theresultisadigit like 1 or 2. If theobtained number isdivisible
by 7, thentheorigind number dsobedivisibleby 7.

IN1729, thelast digitis9, twiceof 9is18
172-18=154

In154, thelast digitis4, twiceof 4is8
15-8=7, 7isthelast digit.
Thereforethenumber will bedivisibleby 7.

Do you know that 1729 is also known as the Ramanujan Number?

When the great Indian mathematician, Ramanujan wasin England, he once became
very ill. Prof. Hardy met Ramanujan in the hospital and thiswasthe dial oguethat followed-

Ramanujan:  How did you comehere, sir?
Prof. Hardy: By ataxi.

Ramanujan:  What wasthenumber of thetaxi?
Prof. Hardy: 1729, not avery specia number.
Ramanujan:  No, professor, you’re mistaken.

Its very interesting number that can bewritten asthe sum of cubes of
two numbers. Intwo different ways.

i.e. 1729 =13+ 123
=9 +10°
10. Verification of divisibility by 11

For any number find out the sum of thedigitsin the odd placesand the sum of thedigits
intheeven places. If thedifference between thesum of digitsat odd placesand the sum of digits
ineven placesare0, 11 or multipleof 11, then the number would bedivisibleby 11.

Example In 856592,
thesum of digitsin odd places
=8+6+9=23
thesum of digitsineven places
=5+5+2=12
Thedifference between thetwo sums:
23-12=11
Therefore, thenumberisdivisibleby 11.
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Example6:
Verify whether the number 805130425 isdivisibleby 11.
Solution :
In 805130425,
Q) Thesumof digitsinoddplaces =8+ 5+ 3+4+5=25
2 Thesumof digitsinevenplaces=0+1+0+2=3
Thedifferenceinthesums =25-3
=22
22isdivisibleby 11, therefore, the number 805130425 isdivisibleby 11.
Practice 4
1 Put the v~ mark on divisiblenumber:
Number by which the number getscompetely divided
S.No.|Number
1 2 3 4 S 6 I 8 9 10
1 2550 [v | v | v v | v Ve
2. 4914
3. 9432
4. 7332
5. 13310
6. 872
7. 1210

N

By which numberis27720divisble?
Determinewhich of thestatementsaretrueor false.

)
@
3
(4)

()

78 can bedivided by 2.

375iscompletely divisibleby 3, 5and 10.

The number in which unit’s place is 0, will be divisible by 5.

If the difference between sum of the digitsin the even placesand the sum of
thedigitsintheodd placesiszero, then thenumber would bedivisibleby 11.
Thenumber 10080 iscompletely divisbleby 2, 3,4,5, 6, 7, 8, 9 respectively.
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[ Highest Common Factor

Suppose you need to prepare awooden scaleto measurea 12 feet long and 9 feet wide
room. What woul d be the maximum length of thelong scalewhi ch can be used to measure both

thelength.

What |engths of scales can be usedto measurethislength of 12 feet. Youwill find that the
length of 12 feet can be measured by scalesthat are 1, 2, 3, 4, 6 or 12 feet long. Notethat all
thesenumbersare multiplefactorsof 12.

Similarly, themeasure of 9 feet can betaken by scalesthat are 1, 3 or 9feet long. These
aredl the factorsof 9. But we actua ly need abig scal ethat would measure both the lengths 12
feet and 9 feet. Notethat thelargest common factor for both 12 and 9 would be 3.

Sincethreeisthe highest common factor for 12 and 9; thisisalso known astheHighest
Common Factor or H.C.F.

Let usfind out the H.C.F. of some more numberswith thehelp of divisonsor factors.
Example7:

All multiplefactorsof 48 @@ 3, @ 6, , 12, 24, 48
Multiplefactorsof 64 @@@ 16, 32, 64
Multiplefactorsof 72 @@ 3, @ 6, , 9, 12, 18,

24, 36, 72
Encircle all the common factors and you’ll see that the common (even) divisors are 1, 2,
4 and 8.
Therefore, the highest common factor for 48, 64 and 72is8.

Thismeans8isthelargest number that completely dividesthe numbers48, 64 and 72.
HencetheH.C.F. of 48,64 and 72is8.

The highest or greatest common factor (divisor) out of the common factorsfor two or
more than two number which compl etely dividesthe given number isknown as the highest
common factor for those numbers. Thismeans,

H.C.F.=Thelargest equivalent or likefactor
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Method of Determining the H.C.F.

Example8: Find out the H.C.F. of 24, 36 and 60.
(1) The prime factor method :

24 36 60
2 24 2 36 2 60
2 12 2 18 2 30
2| 6 3 | 9 3| 15
3 3 3 3 5 5
1 1 1
24=2x2x2x%x3 36=2x2x3x3 60=2x2x3x5

Thereforethe common multiplefactor for 24, 36, 60 would be:

(2) The factorisation method :
Thefactorsof 24

OHORORO
Thefactorsof 36 O. 2.6, (®).6), 9 @), 18 36
®

Thefactors of 60

Therefore, the common factorsof 24, 36, 60 are 1, 2, 3, 4, 6, 12.
Highest common divisor =12
Therefore, H.C.F. =12
(3) The Division Method :
Therearetwo methodsin this process.
First Method :
Example9: FindouttheH.C.F. for 16 and 36.
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Seps.
2 |16, 36 (1) Dividel6and36bythesmallest primenumber 2.
(3) Itisnot possibletodivide4 and 9 by any prime number.

4 9 (4) Thehighest commonfactor will betheproduct of theseprime
numberswhich can act asdivisor for all numbers.
HenceH.C.F. = 2 x 2=4
Example10: Find out thehighest common factor for 60,90 and 210.
2 |60, 90, 210 Seps:
3 | 30, 45, 105 (1) Divide60, 90,210 by 2.
5 10, 15, 35 (2) Divide30,45,105by 3.
2, 3, 7 (3) Divide1l0, 15,35by5.

Since 2, 3, 7 cannot bedivided by any other prime number. Therefore,

HCE= 2 x 3 x5 =30

Second Method :

Tofind out the H.C.F. by thismethod, dividethe bigger number by thesmaler
number till aremainder obtained issmaller than the divisor. Now consider the divisor asthe
dividend (number to be divided) and the remainder asthedivisor and find the sol ution. Repeat
thisprocesstill you get zero astheremainder. Thedivisor that givesazero remainder will bethe
H.C.F. for thenumber. Let uswork at these examples-

Examplel1l: FindouttheH.C.F. of 15and 63.

Solution : 15) 63 (4 Then, 3)15(5
~ 60 -15
3 0

Therefore, 3isthe highest commom factor for 15 and 63.

Example12: Find out thelargest common number which when used to divide 18 and 55,
would give2 and 3 astheremainder respectively.

Solution: Sincewe get remainder 2when 18 isdivided by the number to befound oui.
Therefore, thenumber is18-2=16.

Similarly, when theremainder is 3, the other number would be 55 - 3=52.
Thiscan beverified by finding out the H.C.F. of 16 and 52.
16) 52 (3
ﬁ
4) 16 (4
-16

0
Thus, theH.C.F. of 16 and 52 is4.
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[ 'The Properties / Characteristics of Highest Common Factors

Let usunderstand the characteristics of H.C.F. through afew examples.
Example13: FindouttheH.C.F. of 15 and 60.
Since 60 getscompletely divided by 15, therefore 15 will betheH.C.F. of 15
and 60.
Examplel14: DeterminetheH.C.F. of 12, 36.
Since 36 iscompletey divisible by 12, therefore 12 will betheH.C.F. for 12,
36.
Example15: Findout H.C.F. for 20, 40.
Since40iscompletdy divisibleby 20, therefore, theH.C.F of 20and 40is 20.
Example16: FindtheH.C.Fforthenumber 15, 16 and 13, 17.
Except 1 thereisno common multiplefactor for 15 and 16 except 1. Therefore,
theH.C.F.for 15, 16 will be 1.
Similarly except 1 thereisno common multiplefactorsfor 13and 17. Therefore
theH.C.F.for 13and 17 will be 1.

I Properties :

(1) Fortwo givennumbers, if thebigger number iscompletdy divisibleby thesmaller
number, then the smaller number isthe H.C.F. for thetwo numbers.

(2) TheH.C.F. for those numberswhich do not have any other common factor except
1,isl

(@D} Find out H.C.F. for thefollowing with the help of primefactorisation method.

@) 120, 104 (i) 144, 198

@iy 150, 140, 210 (iv) 108, 135, 162
2 Find out H.C.F. by thedivision method.

® 252, 576 (i) 300, 450

@iy 72,96, 144 (iv) 120, 300, 105

©)] What would bethe H.C.F. for two consecutive numbers?

4 Dividethenumerator and denominatorsof the given fractions by there highest
common factorsand writethefractionsin smplified forms.
® 1444/256 (i) 2211/3025

5) Two small tankerscontain 85 and 68 liters of petrol respectively. Find out the
maximum capacity of themeasuring vessdl withwhichthetota quantity of petrol
can be measured.

(6) Find out thelargest divisor for the numbers 389, 436 and 542 that would give
4,7 and 3 respectively asremainders.
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Inclasses(VI, VIl and VIII) 6, 7, and 8 of aschool, there are 220, 176 and

132 studentsrespectively. Find the maximum number of studentsthat can be
included inagroup so that the groups have equal number of studentsand canbe

Hamidahas 527 apples, 646 chickoosand 748 oranges. Thesefruitshaveto

bedistributed in equa heaps. What would be the number of fruitsinthe larg-

A rectangular roomis122 mlongand 92 mwidefrom outside. If itswallsare

1 mthick then find out the maximum length of ascalethat can beused to mea

()
madeineach class.
8)
est heap? How many such hegpswill beformed?
)
suretheinner length and width of that room.
Hints: Inner length=122-2=120m.
Inner width=92-2=90m.
(DeterminetheH.C.F. of 120 and 90)
LM ultiples

You must havelearnt multiplication tablesinyour previous classes. you havea so used

tableswhiledoingmuiltiplicationsand divisions.

You know that 7 x 3= 21, which meansthat the product 7and3is21,i.e.both 7 and

3haveamultiple21.

All thenumber that occur inthemultiplication table of 2 arethemultiplesof 2. Similarly

13, 26, 39, 52, 65, 78 etc. areall multiplesof 13.

.}rrlvm( 5

Below are given some numbers, writedown their first five multiplesinthe boxes provided.

Multipleof
Multipleof
Multipleof
Multipleof
Multipleof
Multipleof
Multipleof

10
12
15
16
20

[8 |

[ Lowest Common Multiple

Wefind several examplesof lowest common multiplesin our everyday life. Let usdis-
cusssomesuch situations.



70 M athematics- 6

Examplel17:
Ram went to the market to buy fruits. The shopkeeper showed him two typesof
bananas. Thefirst type of bananaswere Rs.10 for 6 bananasand the second kind were Rs. 10
for 8 bananas. Ram wanted to buy equal number of both the kinds of bananasusing some 10
rupee note without getting any money as change. How many bananas of both kinds can he buy?
Solution: Tofind thisout, we shall write down the multiplesof 6 and 8firdt.
Multiplesof 6: 6, 12, 18,24 30, 36, 42, 48, 54, 60, 66, 72, 78.
Multiplesof 8: 8, 16, 24, 32, 40, 48, 56, 64, 72
Thismeansthat Ram can have6, 12, 18, 24,................. numbers of bananasof thefirst
kind without getting any changefor one, two, three and four 10-10 rupee notesand so on.
Similarly hecanbuy 8, 16, 24,......... etc. numbers of bananas of the second kind with
10-10 rupee notes without getting any change. To buy the same number of both type of ba-
nanas, hewill haveto buy the number of bananasthat are common to both groups.
Thismeans, hewill haveto takethe number of bananasthat iscommon for multiplesof
both 6 and 8.
These number are 24, 48, 72 etc.(These number have been encircled)
To buy the same number of bananas of both kinds 24, 48 or 72 bananas can be pur-
chased with the help of 10 rupee notes.

Let ustook at another example.

Example18:

A shopkeeper wants to purchase pens for his shop from the wholesale market. He
chooses two kinds of pen. Thefirst type of penisavailablein 12 pieces per packet and the
second type of pen as 15 pieces per packet. The wholesale dealer doesn’t sell the loose pens,
that is, he doesn’t open the packets. Can you find out the minimum number of packets the
shopkeeper will need to buy so that the number of each type of pen bought isequal ?

Let ussolvethisproblemwith thehelp of atable.

_ Total number of pens
No. of pensin
the packets Inl In2 In3 In4 In5
packet packets | packets | packets | packets
12 12 24 36 48
15 15 30 45 75

Now you can seethat if 5 packets containing 12 pens each are bought, the shopkeeper
will have 60 pens and if 4 packets containing 15 pens each are taken, then again they’ll be 60
pens.

To solvetheabo ve problem, you have found the multipleof 12 and 15 and the common
multiplewhichisthe smallest among these, isthe expected answer.
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Smallest Common Multipleiscalled the L owest Common Multipleor L.C.M.
Canyoufind thelowest common multipleof 10, 12 and 15.
Writedownthemultiplesof 10=.........cccoceviviieininicnenne
Writedownthemultiplesof 12=..........ccccevvviveininienenne
Writedownthemultiplesof 15=.........ccoeviveieininienene
The smallest common multipleor thelowest common multiple=...................
Find out theL.C.M. of the numbersintable given below.

NS. Numbers Themultiplesof thenumbers L.C.M.
0.

Multiplesof 3=3,6,9, 12, 15, 18,21

24, 27,30)

Multiplesof 5=5, 10, 15, 20, 25(30)
1 356 35, 40, 45, 50 30

Multiplesof 6 =6, 12, 18, 24,30) 36,

42, 48, 54, 60

2, 4,6,9
3, 4,9, 12
4. 6, 15, 18

So, we can say that

Q) The Lowest Common Multiple (LCM) of two or more given numbers
isthelowest (or smallest or least) of their common multiples.

2 L.C.M. of two or morethan two numbersisthat smallest number which
can bedivided by each of the given numbers.

[ Method of Determining L.C.M.

(1) Prime Factorisation Method
Example19: (i) Findouttheprimefactorsof thegiven numbers: 16, 24.

16 24
2 16 2 24
2 8 2 12
2 4 2 6
2 2 3 3
1 1

16=2%x2%x2x%x2 24=2x2x2x3
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(ii) Takethe smallest primefactorsout of dl thesenumbers. Write down thefactors
occuring maximum number of timesinany number.

(iii) Choosethenext greater primefactor and write down thefactor occurs maxi-
mum number of timesin any number.

(iv) Similarly, writed| primefactors. Their multiplicationwill giveL.C.M.
Thus 16=2x2x2x2
24=2x%x2%x2x3
Thelowest primefactor 2 occures4timesin 16. Thelowest primefactor 3 occuresonly
oncein 24.
LCM.= 2x2x2%x2x3
=48
(2) The Division Method
Example20: FindouttheL.C.M. of 12, 16, 24.

2 112,16, 24 All numbersaredivisibleby 2.
g_% All numbersaredivisbleby 2.
57 3: 2: 3 Two numbersaredivisibleby 2.
303,13 Onenumbersaredivisibleby 2.
" 1,1, Twonumbersisdivisibleby 3.

Theproduct of dl thedivisorsistheL.C.M.
2x2x2%x2x3=48

[ Relationship Between L.C.M. and H.C.F. and the Product of two Numbers

Example21: Consider two numbers12 and 16.

Let usmultiply thetwo numbers, wherethefirst number is 12 and the second
number is 16.

Multiplication of thetwonumbers = 1% number x 2" number

=12x16
=192
Now weshall findtheH.C.F. and L.C.M. of thetwo numbersalso.
2 12, 16
H.C.F. 5 12 16 L.C.M.
2 6,8
2 6,8
2 3,4
3,4
2 3,2
HCFE =2x2=4
3 3,1
1,1

LCM.=2x2x2x2x3=48
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Therefore, H.C.F. x L.C.M.
=4 x48=192
The product obtained in both thesituationsfor the numbers 12 and 16 isthesame (192).
So, we can how say that
IFirst number x second number =H.C.F.xL.C.M. |
or IProduct of two numbers=H.C.F.x L.C.M. |

Verify the above stated rel ationship by finding H.C.F. and L.C.M. of thenumbersgiven
inthetable.

First Number | Second Number HCF L.CM. Eg; X 18t no. x 2™no.
2 % | 2x24=48 6x8=48

RBRE SO
BB &g o

Oral Questions :

(1) TheH.C.F. of twonumbersis2 andtheir L.C.M. is12. If one numberis6. What
will bethe other number?

(2) If the product of two numbersare 338, what isthe product of their L.C.M. and
H.C.F?

(3 What wouldbetheL.C.M. of 2, 6, 8?
(4) IstheL.C.M. of 7and 14 greater than 7 or smaller than 7?
(5) CantheL.C.M. of 15 and 30 belesser than 30?

Written Questions :
(1) FindtheL.C.M. of thefollowing by factorisation method?
(i) 14,28 (i) 108, 162
(i) 12, 15, 45 (iv) 40, 36, 126
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FindtheL.C.M. of thefollowing by divison method?

(i) 28,56 (i) 112,168

(iii) 36, 45, 72 (iv) 180, 184, 144

Onafield 55mlong and 22m wide square shaped matresses haveto be spread out.
Find out the minimum number of same size matresses, that would be needed to
cover fidd.

If sx bellsstartsringing together and if they ringat intervalsof 1, 2,4, 6,8, 10and
12 secondsin asequence, then how many timeswould they ring together in 30
minutes?

A trader goesto Raipur every fourth day whileanother trader goesto Raipur every
tenth day. If both thetradersare goning to Raipur together on 3 January, what will
bethe next date on which they would go to Rai pur together?

If two numbers 24 and 36 havetheH.C.F. 12, find out their L.C.M.

TheH.C.F of two numbersis13andtheir L.C.M. is1989. If oneof thenumber is
117, find out the other number

Shashank saves4.65 rupeeseveryday. In atleast how many days, will hebeableto
savethe completeamount of rupeeva ue?

[Hint - InRs. 4.65, Rs. 4isinwholenumber, Now find theL.C.M. of 65 paiseand 100

©)

paise. Then number of whole days = e
rupees)

Cantwo numbershaveaH.C.F. of 14 and L.C.M. of 204? Givereasonsfor your

, Which represent total amount in

answer,

(10) On aparticular day buses from Ratanpur to Raipur run at intevals of every 40

minutes and busesfrom Raipur to Ratanpur run every 45 minutes. If busesfrom
two oppositedirectionscross each other on abridgeat 10.15a.m., then at what
timeat theearliest next busesfrom oppositedirectionswill crosseach other at the
bridge.

[Hints: L.C.M.of 40and 45 = 360 minutes
360 _ o
0 - ours
10.15+ 6.00 = 16.15
16.15-12.00 = 4.15p.m]
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@
e
©)
(4)
©®)
(6)
()

®)
©)

A number istotdly divisibleby itsfactor.

Themultiplesof anumber iscompletely divisbleby that number.
Every number isamultipleand factor of itself.

listhefactor for dl numbersandit isneither prime nor composite.
Only 2iseven primenumber.

TheH.C.F. of two or more numbersisitsgreatest common factor.

TheL.C.M. of two or more given numbersistheir lowest or smallest of their
commonmultiples.

The product of two numbersisequal to the product of their H.C.F. and L.C.M.

All themultipleof 2 areeven numbers.

(20) Those numberswhicharenot multiplesof 2, are odd numbers.

(11) TheH.C.F. of two numbersisonefactor of their L.C.M.

(12) TheH.C.F. of numbers, cannot be greater than the numbersthemselves.

(13) TheL.C.M. of numberscannot be smaller than the numbersthemselves.

(14) Thenumberswhich have only one common factor (1) are called Co prime num-

bers




Chapter 7

FRACTIONS

Raju has studied fractionsin his previous classes, but heisworried why arefractions
actually necessary? He never required to divide any number while counting things, then why
should anumber need to bedivided?Will heneed to dividearupeecoininto four equa partsto
get Rs.1.25.

Fig.1 Fig.2

Just then Dolly called out, “Raju, Rashmi, Farida, come, it’s lunch time. Let us take our
tiffins.” On opening the tiffin boxes, 10 puries were in front of them. Now the problem was, she
needed to dividethe 10 purisequally among four of them.

To distribute equally, initially Dolly gave two puris to each. Two “puris’ still remained,
which she needed to distribute equally among all four of them. So, she halved each of thetwo
purisand gave one haf to each of thefour members. Thusevery onegot two and half puristo
eat. Rgufet that thishalf puri should bedivided into two equa parts, hetorethe half puri into
two equal pieces again, and showing one part of it and asked, “how much do we call this part of
apuri?”

Faridaalso divided her shareof half puri into two equal partsand then putting thetwo
parts of her half puri and the other two parts of Raju’s half puri together, said, “Look, this
becomes onewhol e puri now. Sincethispuri hasbeen dividedinto four equa parts, so each part
is one fourth part of the whole puri, which means one divided by four”. Raju immediately asked,

“Well, will 2 pieces then become equal to %7 Rashmi said, “yes and three piece then will
equal % and all thefour pieceswill make % whichisequa to 1, that meansawholepuri. If

we havefivesuch piecesof puri thenitwill mean1and % thatis, 1%.
Now Raju began to wonder that when 3 out of 4 equal pieces of apuri are taken, it

shows V , thenwhen % of any object will berequired, weshall need to makefiveequal parts

of thething and take 3 out of them.

R4 u has began to understand something abouit fractionsnow. Would you liketo verify if
you have understandit? Below are given somefigures. Some numbers arewritten beneath the
figures. Look at them and shadethe figures according to the numbersthat are provided with
them.
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From the above shaded fractionswhich fraction did occupy the samearea, identify them
and completethetable

Now fill in thetablethesefractionswhich have made you shade equal partsof thegiven
figures. Identify them and compl ete thetable given.
FigureNo. Fractional valueof | Fractional valueof Conclusion
1% fraction 2" fraction

Fig. 6and 8 1 % 1%=-2

In all the above examples, you can see that, if the numerator and denominator of a
fractionaremultiplied by the same number, or any digitisused to dividethenumerator aswell as
denominator of afraction, thevalueof thefraction doesnot change. Thismaensany fraction can
berepresented in more than oneway. Someexamplesareasfollows:

1 _2_3_4_5
2 4 6 8 10
2_4_6_8_10
3 6 9 12 15

When fractions are represented in different ways like this, we call them equivalent
fractions.

&MTY 1

Completethetablegiven below. Oneexampleisgivenfor you.

Fractions Equivalent fractionsobtained
Multiplying | Muitiplying | Multiplying | Muitiplying | Muitiplying
4
by % by 3 by ¥, by % by 9
6 8 10
21 28 35

2 3 2 4 2 5
—_XX—_— = — —_X—= —_X—= — X —=
7 3 7 4 7 5

o|lMNololo| Moolw] NN
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Cenvir -

Below aregiven somefractions. Write the appropriate numerator or denominator in
the boxesthat would make them equivalent fractions.

3 [] 4 12 7 35
) @ == ] (i) g = ]
_ 4 2 % ] 37 [
) 5 “[] M &3 V) -, =5

10 5 27 |:| 30 I:l
i) 5 =|_:| Vi) o7 =3 ) 35=%
) % -2 g %l ) i—; = 5—5

What method did you usein finding out equivalent fractionsin the above questions?

InActivity 2 (i), the denominator is5. Thefraction hasto be changed in such away that
the denominator becomes 30. 5 multiplied by 6 makes 30. Therefore to make an equivalent
fraction we can multiply the numerator also by 6.

3

X
5

6 18

6 30

I

Given below arepairsof fractions. Changethe pairsinto equivalent pairswith common
denominator and write down theequivaent fractionsin thegiven table.

S C Fractionswith
) Fraction Denominator ommon equivalent
No. denominator denominator

2 3 6 6
2 3 and 4
o) V4
3 4
4, 4 and 1
4 6
3 5
. —and =
° 5 7
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6. %and%
7. ;andg
8 gandg
9 gand%
10. gandg
Y Ty
12 iandl

12 18

Inactivity 3, you have converted al thefractionsinto fractionswith same denominators.
These areknown asfractionswith equal denominator or equi-denominatoral fractions. Butin
example8, 9, 10 and 11, you must have observed that if the common denominator isobtained
by takingtheL.C.M. of thedenominators of thetwo given fractions, then we get the smplest
form of the numerator and denominator of thefractions.
Example1:

Order or sequenceinfractions
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1 1

1 l
T s
Thereforewe seethat 2 3727576 7 3" . Thismeanswhen the numerators

areequad, then the greater denominator givesasmaller vaueto thefraction.
Example 2:

1
10 isrepresented by

Theabove pictureclearly showsthat

1 2 3 4 5 6 7 8 9 10
<< << << — << —
10 10 10 10 10 10 10 10 10 10
Thismeanswhenthe denominatorsareequal, larger numerator will givegreater valueto
thefraction.
Therefore, when the denominators of two given fractionsarenot equd, they arechanged
into equivaent fractionswith the same denominatorsto find out which of themisgreater.

Example: Whichisagreater fraction between 152 and %
Solution: TheL.C.M. of 12and 18is36.
So, equivalent fractionswould be b and E.
36 36
Therefore, E or £>1

36 36 12 18°
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Writethegivenfractionsintherincreasing order.

2 3 4 7 6 5
D 335 @ &79
7 11 13 3 8 5
9 9158 @ 7w
11 11 11
® o n

So, now you havelearnt how to writefractionsin their ascending or descending orders
by changing theminto fractionswith the same denominators.
Similarly, we can add or subtract fractions by changing theminto fractionswith equal

denominatorsasin following example.

Example3: Solve: —+—-+—

Tofindasolution, wewill first haveto makefractionswith common denominators o that
we can add equal fractions. To get equivalent fractionswith equal denominatorswefind out the
L.C.M. of thethree denominators.

3 5093

531

3x5x3x1

TheL.C.M.would be45.
Now, weshall get equivadent fractionswith the same denominatorslike

27 35 30

45’ 45" 45
Th ef §+Z+E—£ §+£
eOIe 579737 45 45 45
Sincethe denominator are samein all thethreefractions, only the numerator can be
added, that is:

27435430 92

45 45
cxamplet  sove 1+3-2
xample4: Ve 3tET o

(1) TheL.C.M.of 3,5and 12is
3 3,512

LCM.=3x1x5x4=60

1,54
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H }+3 8 20 @_@ 20+36-40 16 _ 4
e 35 12760 60 60 60 60 15

[A fractionissaidto beinthesimplest (or lowest) formif itsnumerator and denominator

have no common factor except 1.] You a so know that the numerator and denominator of a

fraction aredivided by the same number, thereisno changeinthevaueof thefraction. Therefore,

16 _ 4
dividing the numerator and denominator of by4 Wehavegot, — 60 - 15"
| Practice 2 |
Solve: Conversion of | Addition and
_ L.CM.of | fractionswith [ subraction Simple
S.No. Question the equal of fraction | Solution fraction
denominator | denominator | with equal
usingL.C.M. | denominator
13
1. §+Z+i 45 Z+§+i 27+35+3=65 & —
5 9 15 45 45 45 45 9
2 31 20 18 5 33 11
2 L4222 D S22 | 0484533 | = —
3 5 6 30 30 30 30 10
3 | 14,8
6 7 4
4 2 11 15
5 13 4
5 | 8,11 9
7 14 21
6. |2_>,1
26 39 13

While solving the questions given above you have found that when the value of the
numerator isgreeter than the denominator, thisfractionisknown asan I mproper Fractions.

13
Example: In 9 thenumerator 13 isgreater than the denominator 9i.e. 13>9.

Therefore, o9 isasimproper fraction.

13

= aso bewritt 1+ﬂ —
g Canasobewrittenasl+ o or .

Thisrepresentationisknown asaMixed fraction. When the numerator of thefractionis
smaller thanitsdenominator, itisknown asaproper fraction.

3 5 101

Like'g: 7 106 &C

11
Similarly, 0 iIsanimproper fraction.
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Of thegivenfractions, identity the proper and improper fractionsand writetheimproper
fractionsasmixed fractions.

P If improper then
S. No. Fractions . roperor writein theform of
Improper mixed fraction

127 11

1 — Impro| 4—

29 PrOpet 29
29

2. — Proper

127
3. 2
133
1
a o
10
: 126
127
36
6. —
39
; 103
' 13
s e
33

Multiplication and Division of Fractions

Whentwofractionsaremultiplied, thenthenumerator of oneismulltiplied withthenumerator
of the other, and the denominator of oneismultiplied by the denominator of the other. For

1 1
example, If wehavetofindout - of -

shall getith 1><1
5 of 5, we getitby

2 2

N~

3 3
Similarly, haf of 4 would be 4 X

1 1 1
We also know that the half of E is Z and the doubl e of E is 1. This means if

denominator is multiplied by denominator and the numerator by numerator, then we get the
answer
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L et usunderstand the operation of division by thefollowingexamples:

1
6+ 3means, how many times 3 comesin 6. Now think how many timesdoes — occur

4
1 . . 1 .. 3
in E.Obwously, boththeproblemshavethesameanswer 2. Smilaly, 5 oocursthreetlmesmi.
"1 17155
8 J 9— §_g —_ §Xl —_ §
o YT17171 979
3 5 37 2
or — = - = —X— = —
2 7 2 5 10

8 11 8 13 104
or — — = —-X— = ——.
7 13 7 11 77
Thus, when onefraction isdivided by another fraction. Thenthefractionwhichisthe
divisor iswritten asan inverse, that isthe denominator becomesthe numerator and thenumerator

becomesthe denominator and thesign of divisionisput onsign of multiplication.

Writethegivenfractionsintheir smplest forms:

15 121 11
» 377 @ —573s
27 81 33 11
ST @ %

M ake more such problems and solve with your friends.

| Place Value of Numbers in Fractional Forms

Till now you have played with numbers in many ways. You have learnt addition,
subtraction, multi plication and division of numbers. You haved solearnt to put numbersin places-
units, tens, hundredsand thousands. Let usnow discuss something more about place values.

How many 3 digits numbers can you make by changing the sequenceof 3, 6 and 8.

(i) 368 (ii) 386 (iii)

v, ___ (\) R (Vi) .

Notethat each timeyou areusing the samedigits 3, 6 and 8 but why aretheva ues of the
numbers different each time? Discuss with your friends and write down thereasonsfor these
differences?
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Mary said to Hamida-
Theplacevaueof 8in368is8
Theplacevaueof 8in386is80
Theplacevalueof 8in836is800.
Thus, thevalue of the samenumber isdifferent for different places. If wewrite eight
thousand eight hundred and e ghty eight (8888), then the va ue of 8in oneplaceis8000, at the
next placeitis800, in another placeit is80 and at the other placeitis8.

Let usadd two numbers:-
Thousands Hundreds Tens Units
3 6 8
8 9 5
1n 15 13

Canweadd up the numberslikethis?

On addition of the unit placeswe get 13, thetens places on addition gives 15 and the
addition of hundredth placegive 11. If we placethe sumsin the place value chart, wefind 11
hundreds, 15 tensand 13 units. Therefore, thiscan bedisplayed in thefollowing manner a so:

11 hundreds + 15 tens + 13 units, but the largest digit that can be at any placeis 9.
becausewhenitis 10; the number retained at that place would be 0 and 1 will beshifted to the
next placeto be added at that place. In the above example, addition of 8and 5 gives 13 units. In
the number 13, 3 isin units place and 1 is in the tens place, so 3 is kept in the unit’s place and 1
being in ten’s place is added up with 6 and 9 in the ten’s place.

Thus, adding all tensplace numberswould give6+ 9+ 1 =16tens. In 16 tens, 10tens
is equal to one hundred, therefore, only 6 will be written in the ten’s place, while the 1 or 10
hundreds will be added up in the hundredth place. Thiswill give 3+ 8 + 1 = 12 hundreds.
Thinking ahead in the same sequencein 12 hundreds, 10 hundredsequal 1 thousand. So, we
separate the digits, to write only 2 in the hundred’s place. Thereby, the value of remaining 10
hundreds being 1 thousand, 1 will be placed in thethousandth place.

Thus, the sum of theaddition would be:

Thousands Hundreds Tens Units
1 2 6 3 = 1263
Find out the sum of thegiven numbersasintheaboveexample:
(1) Thousands| Hundreds| Tens | Units (2) Thousands| Hundreds| Tens | Units
7 8 5 5 6 8
6 1 8 4 3 9
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(3) [rhousands| Hundreds| Tens | Units | 4 [Thousands| Hundreds| Tens | units
8 6 4 4 3 8
3 9 5 8 6 7
9 2 7 2 8 9
So, itisclear that 10 units=1tens
10tens=1 hundred
10 hundreds = 1 thousand
10 thousands = 1 ten thousand
10 ten thousands= 1 lakh.
Similarly, if wemoveintheoppositedirection.
1Lakh+ 10 |— |10 Thousand + 10 | — |1 Thousand + 10}— [1 Hundred + 10
1Ten+10 | —>|1Unit =10 |!fweproceedon...
Movingintheoppostedirection:
100 Thousand |, _ 10 Thousand < |10hundred | 10Ten . 10 Unit | 1unit
1Lakh 10 Thousand 1 Thousand 1 Hundred 1Ten

On moving from right to left, the valuesincreasein multiplesof 10. In the opposite
direction, thevauesget divided by 10. Now think if unitisdivided by 10, what will happen?You

would remember

1
1+10=--=01

10

So, if thissequenceismaintained:

Therefore, we can say that -
Just aswhilemoving fromright toleft, the place value gets multiplied by 10;

1

+10 =10 +10 +10 +10
1Lakh |—> |10 Thousand |—>|1 Thousand |— | 1Hundred | —| 1Ten =
1 R 1 ]
10 100 1000 10000
+ 10| 100 part| +10 | 100" |+ 10/1000" |+ 10| 10000"
1Unit |~ —_— part |—>| part |[—> part
0.1
' 0.01 0.001 0.0001

amilarly, whilemovingfromleft toright, the placevauegetsmultiplied by 0 or becomes
thetenth part of that value.
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Let usobservethefollowing examples.
Find out the placevaluesin 0.325.

M athematics- 6

First placeafter the Second placeafter the Third placeafter the
1 1 1
decima or0.1=-— 1 = — i = —
10 decimal or 0.1 100 decimal or 0.1 1000
3 2 5
Or3x.1=.03 2x.01=.02 5x .001 = .005
or .3+ .02+ .005=.325
Smilaly, 628 =.6+.02+.008
6 2 8
= —t—
10 100 1000

| CIIRE

Completethegiventablewith thedigitsin the appropriate place va ues.

1= | o1= | oo1=]| 0001
100000 | 10000 1000 100 10 i 1 1
1000
Number . 100 . 10000
First | Second| Third | Fourth
g{(‘ﬁ th Ten q Thousand| Hundred| Ten |Unit g:f?gre gr?gre g!f?gf r;lf?gre
ousan decimal | decimal | decimal| decimal
830000.3257
63.0095
30.8007
968.038
3235.0509

We have studied about length in class 5th In which we havelearned
1 10mm=1cm

1mm=_=- cm=0.1cm

10

2. 100 cm =1 meter

1
1cm=——< meter =0.01 meter

100
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3. 1000 meter =1 Km

1

Imeter= ——- Km =0.001Km
1000

Example5.  Ramesh coversthedistance of 150.5 Km betweentwo citiesby train, 65.7 km
by Bus and remaining distance of 900 meter by walk. Tell thetotal distance

covered by Ramesh?
Solution:
Distance covered by Ramesh
By Tran = 150.5km
ByBus = 65.7Km
By Walk = 900 Meter
Weknow that
1
1 meter = ﬁ Km
900 meter = 1000 x900=0.9Km
So,
150.5Km
65.7 km
+ 0.9km
217.1km

So, Ramesh covered thetotal distanceof 217.1 Km.
You know that
Example®6. If costs of Pensare 72 Rs, So what isthe cost of 1 Pen?
Solution : Rs. 1 = Paise 100
Paisel=Rs. Hlo =Rs.0.01
Costof 6 Pens =Rs. 72

So cost of 1 pen=Rs. 72/6
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=Rs. 12
Socost of 1 penwill beRs. 12

Example7 -
Thetemperatureof acity at afternoonin aday 36°C and temperature at night was 28.5°C. So,
catch latethetemperaturefall.

temperatureatnoon = 36.0°C
temperatureat night = 28.5°C
changein temperature = 36.0°C - 28.5°C
7.5°C

1. The cost of onemeter clothisRs. 24.75, So find out the cost of 2.8 meter cloths.

2. Anjubuysabook costing Rs.143.60 from ashopkeeper and he gives Rs. 500 notesto
himtell. How much money the shopkeeper hasreturned toAnjul.

3.  Akshattravesadistanceof 26 Kmby car, distance of 105 Km 500m by busand remaining
distanceof 1 Km 250m by walk up to village. Find out thetotal distance hetravelled?

4.  The temperatures of two cities are 20.50°C and 24°C respectively. Determine the
temperature difference of thesetwo cities.

1 Write True/False againg the given statementsand correct the satementsthat are

false:
[ 13 d7—8 ivaent fracti
0] 16an 119 areequivaent fractions,
. 33 . .
(i) — isaproper fraction.
17
i) = ad > areequivalent fract
(i) 33an a8 areequivalent fractions.
23 . fracti
(iv) 103 isanimproper fraction.
13 _ 1
) — canalsobewrittenas 4.

3 3
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M) <=

i)  -1<01___

(i) 2x.3=.6__

R
10000

) 056%1000=56__

(a) Writethegiven fractionsin decreasing order.

=.0135

, 57 8 . 1 317 8

O %89 O 22e6n
(b) Writethegiven numbersin decreasing order.

(i) .0008, .08, .008, .8, 8 (i1) .01, .0099, .00992, .0012
Writethegiven fractionsin increasing or der.

O su23s O 27685
Find out thevaluesof thefollowing -

1 5 3 7 13
ot

O  3tgTetste @  9+.9+.09+.009+.0009

H ExZX£;§ 1 Exi;i
i 5*5*3%15 ™) 57" 718

E_}_E_FE_{_E 1 §+E_g
v) 6 4 2 3 M) 2t

4’5'9'13'16'5'7'5°
Find out the placevalueof thefollowing:
(i) 843.23 (ii) 14.876 @iy  8764.0314

91
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Any fraction can be converted into several equivalent fractions. For this, thenumerator
and denominator of thefraction should bemultiplied or divided by the same number.

Comparision of fractions:

(i) Ifthenumerator of fractionsare same, thefraction whosedenominator isthesmallest,
would bethe greatest fraction.

(if)  If thedenominator of fractionsareequal, then thefraction whose numerator isthe
greatest would be greatest fraction.

(i) Fractionsarecompared by making thedenominatorsof dl fractionsequa withthe
help of their L.C.M.

Thefractionsinwhichthenumerator isbigger than thedenominator are caledimproper
fractions.

Thefractionsinwhich the numerator issmaller than the denominator are called proper
fractions.

Whentwofractionsaremultiplied, numerator multiplied to numerator and thedenominator
ismultiplied to adenominator.

Inthedivision of afraction, thedivisor becomesinverseand sign of multiplicationis
used instead of thesign of division.




Chapter 8

THE ANGLE

When you open or closeadoor, then the door makesdifferent angleswiththewall or its
framein different situations. If the body be considered asastraight lineand the hand asanother
straight linethen whiledoing physica exercises, the hand makesdifferent angleswith respect to
thebody when werotatethe handin variousdirections.

Inour daily lifewe come across many exampleswhen we observe angles being made
like the angle between the two hands of aclock, the angle between thetwo bladesin apair of
SCiSSOrsetc.

Note down some other such examplesof anglesbeing madein your notebook.

L et usobserve some examplesof angles.

Theanlges
between
two hands
of aclock.

Fig3 Fig4

Inall theabovefiguresthebigger (minute) hand of theclock isat 12 which thesmaller
(hour) handisat different situations. Infigure 1, theinclination between thetwo hands of the
clock islessbut the rotation between the handsisseen toincreasegradually infig. 2, 3and 4.

Similarly, whileusingapair of scissors, theinclination between thetwo bladesbecomes
lesser than the state of beginning to useit. Whiletaking your food, you must have noticed that
your elbow turnsat different anglesto makeit possiblefor you to take food on to your mouth
fromtheplate.

Thus,

An inclination or turn between two arms or line segments at a point is
known as an angle.
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Similarly, when two line segmentsor rays crossor intersect each other, then theturn or
inclination between thoseline segmentsareknown asangles.
Inwhich of figuresgiven below. Do you find angles made?

[ LS 2

Fig5 Fg6 Fg7 Fig8
Fig9 Fig10 Figll Fig12

Inthe abovediagramsyou can seethat figh makesan angle, but fig8 does not makean
angle, though thereisaturn. Thisisbecause, noneof thetwo armsisastraight line.

Thismeansan anglecan occur only whenthereisaturn between two straight linesor line
segments. Can you now tell which other figures do not represent angles?

Look at the anlges represented in the Hindi letter “ 3 * and the letter *A’ of the English
aphabet, likethose, shownin thefiguresbe ow and try to find out whether anglesarerepresented
inother |ettersof thed phabet in Hindi and English asyou write them down.

2 ‘
3 D
C\
4 i
5
Fig13 Fig 14

/2N

Fig15 Fig16 Fig17
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Observethefiguresand say how many anlgesdo you seein each of thefigures?

Figure Number of angles

(15)
(16)
17)

B By thistime you must have started recognizing

3 angles and have come to understand how anlges are

\P&«\% formed. Can you now say, what are the conditions

o\ necessary for thefomation of an angle?

Vertex _Every aqgle has two arms that meet at apoint.
o - A The point at which thetwo arms meet isknown asthe
Side(Arms) vertex of theangle.
Fig18 For example, look at theangle AOB (fig 18). OA
and OB are thetwo armsthat meet at O. Theturn that
thearm OB hastaken from the direction of OA istheway angle AOB hasbeen formed. An
angleisrepresented by thissymbol B. Thusangle AOB would bewritten as Z/AOB.

Reading Angles by their Names

Q X B C
P/A\ >>Y /
R Z A
Fig19 Fig20 Fig21
Infigure 19, we can read or writetheangleformed as Z/PQR or Z/RQP. Infigure 20, the
angleisZXYZor £ZY X. What isthename of theangleinfig 21?

Remember that the point at B which angle isformed isknown asits vertex. While
reading or writing the nameof an angle, the position of thevertex isalwayskept inthemiddle.

Thus, wereadtheangleinfig2l as Z/ABC or ZCBA.

I

In the figures given below, write the names of the anglesin both waysin the space
provided. A




96 M athematics- 6

I N R A P Q
fig25 fig26 fig27 fig28

Figure Number Name of the angle

22 /AOB or ZBOA

23

24

25

26

27

28

I Measuring the Angle

Let usdo an activity. Take two sticks of broom or two bamboo sticks. Keep one end of
one stick over the other and fix a pin at that point. Here’s your

angle-making apparatus. Now if you rotate one of the sticks,
keeping the other fixed at one position, you will get angles of
Pin different values. Let usthink about somesuch possibilities.

Fig29
N
A A
O/ s A X .

fig30 fig3l fig32
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Keeping OB fixed, if OA isrotated, the value of the anglewould increasewith increase
intheturn of OA. Therefore, ZAOB, Z/A'OB, Z/A"OB.

Show your teacher, the smallest angle or the biggest angleyou can makewiththehel p of
your anglemaking apparatus.

Whichisthelargest angleamongthe pairsof figuresgiven below?

/A C L
© A ° D E //
N
O A : B Fig34 H
Fig 33 P Figss  °
IsZLMN > 20OPQ? Givereasons. g

Insuch astate when we cannot say whether an angleisgreater or smaller just by looking
at it, wemeasuretheanglewith the help of aprotractor and find out which of themisgreater.

Now look at your protractor. Onitscurved side marksare put at equa distances. Count
themand find out how many divisonsaremarked. Try toidentify thedivisonsthat show different
vauesand noticether positions.

Now let usdraw an angleof aparticular measure. You must have drawn anglesin your
notebooksin ClassV. To draw an angle, weneed ascaleand aprotractor. Take out the protractor
from your geometry box and look at the divisionsmarked onits curved surface. Writethetota
number of divisionsinyour notebook.

Just aswe use unitslike metre and centimetreto measurelengths, similarly theangle
between two line segmentsis measured with the hel p of an unit known asdegree. We represent
itlikethis:

45 degree = 45°
22.5 degree=22.5°

ﬁlvm{ 5

Let us know something more about ‘degree’. Draw a long straight line on a plane paper
or on aplane page of your notebook. Put the base of the protractor onthelinein such away that
themiddle of the protractor comesin the centre of thelinedrawn. Draw the outer edge of the
protractor with your pencil along the surfacemoving from0° to 180° asinfig 36.

Onremoving your protractor, you will find afigureasshowninfig 37. Now, keep the
protractor on the base linein away that the curved surfaceisjust opposite to the previous
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o s -
o e
Y
p /AR
Fig 36 Fig37

position. Draw the surface along the curved edgefor 0° to 180° with the help of your pencil as
showninfig38. Youwill now get afigureas showninfig39. When you removeyour protractor.

90
135 4
]-SC)\/;_\/O

Fig38 S Fig39

Onthebasisof thisfigure, answer thefollowing questions, now.

(1) Theangleformed at the centreof onesemicircle(fig 37) = 180

(2) Theangleformed at the centre of the second semicircle(fig38) = ?

(3) Thecompleteangleformed at the centreof boththe semicircles = ?

Youwill find that thefirst semicirclemakesan angleof 180° and the second semicircle
asomakeanangleof 180°, so both together make an angleof 360° at the centre. Thispointis
asothecentreof the circlethat ismade by both the semicircles.

If youfoldacircular piece of paper in away that the circle getsdivided into two equal
parts, you’ll find that a straight line passes through the centre point O, which makes an angle of
180°. Thisisaso known asthe straight angle.

Canyoutdl, how many such straight angles can beformed at the centreof acircle?

You havegot astraight angle by folding acircular piece of paper into haf. Now folditin
such away that thecirclegetsdivided into four equal parts.

(N ]
—/

Onfoldingthecircular Onfolding the paper
piece of paper once twice

Fig40 Fig4l Fig42



THE ANGLE 99

/ \ On opening the
QJ circular piece of paper

Fig43

Now the circle has been divided into 4 equal parts at the point O. Now find out the
measures of thefour anglesthat you can seeat point O separately. How muchisit?

Let us learn how to measure angles
by protractor -

Place the protractor on the vertex of the
angle and remember that base of the
protractor be kept on one of the arms.

Start counting from the point ( on one
Ensure that the centre of the base line arm of the a g till
of the protractor is at the vertex of the angle. the other ar

The other arm cuts the protractor seale on 76°.

Therefore the value of the angle is 76°.

Makefivedifferent angles of five measuresin your notebook. Measure them yoursel f
and let your friendsmeasure them too, so that the measures get checked.

Inorder to draw an anglewith the hel p of the protractor, first astraight lineAB indrawn.
Thepoint O onthestraight lineat which theangleisto bedrawn, istaken asthe centreand the
protractor iskept onit in such away that the baseline of the protractor falsonthestraight line
drawn in your notebook. Now move ahead from the point on your protractor where 0° is
written. Put apoint at the mark/division for the measurethat you want your angleto bedrawn.
Suppose, you aredrawing an angleof 60°. Thenyouwould movefrommark 0° towards60° and
put apoint at that mark aong the protractor. Now removethe protractor and join that point tothe
point O onthestraight linewith you pencil. Now you have /POB = 60°, i.e. an angle POB of 60’
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/N

You have been given somelinesbel ow. At the point shown on each line, draw theangle
that have been mentioned below thefigures. Thefirst oneisdonefor you.

A Q
0 o
R > C A Q B
) P ZAOB = 180°
BoC < 3 /POR = 130
Fig4s Fig46 Fig47
R X O Y
L R M 2YOZ = 707
/MRQ = 170°
Fig48 Fig49

Onwhich pointsinthefigures, did you draw theangleand inwhich directionto 0° did
you moveto draw them?

. . The point that shows on
Figure No. Point at which the angle which side of 0° the
isformed
measur e began
45 O B
46
47
48
49
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Note : Doyouknow that whiledoing physical exercise, when you stand at attention,
the angle between your heels should be 30°?
Find out somemoresuch information.

G -

Writedown thelength of arms and the measure of theanglefor the given namesinthe
tableaccording to thefigures.

Q. L P N
E M
AC R
S
Eh
Fig50 Fig51

Figure| Nameofthe | Measureof | Armsthatmake | Measuresof the
No. angle theangle theangle arms
50 ZAOB 43° OA OB
50 Z COD oC oD
50 Z EOF OE OF
50 ZAQOF OA OF
50 Z EOB OE OB
51 ZLQM QL QM
51 / PQR QP QR
51 / PQS QP QS
51 ZLQR QL QR

(1) IsZCOD > Z/AOF, Is ZEOF > ZCOD, If no, why?
2 Doesthemeasure of theangle depend on thelegth of itsarms?
(3) Onwhat doesthegreater or lesser degree of an angle between two armsdepend?

Cenvin s

Infig 52, measuretheanglex’ andy’ with the help of your protractor. Isx” = y°? Note
it downinyour notebook.
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Itis clear from the activities that the
measures of angles, do not depend on the
messureof thearmsthat makethe anglebecause
they can bemadeby straight linesor rayswhich
can be extended endlessly. Both thelinesare
made up of severa points. Therefore, the
distance between any two points between two
straight linesdoesnot make anangle.

M athematics- 6

Y

Namethe angles

L.
.

«y
@i L

2

Check your answerswith your friends.

0) 0
LORQ— .......
(i) \
F
LDEF =
v) D E
F

Withthehdp of your protractor measurethe anglesand writethemin thespace provided.

A
(i)
C
/ABC= ...
(iv)
A 2 B
/AOB=...
0
(Vi)
M N
/MNO= ......
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(i) | (viii) L
G H J K
ZGHI=....... ZIKL = .......
(3) Draw thefollowing angleswith the help of aprotractor.
@ 45 @ 75 @ 90
(iv)  120° v) 155 V) 210°

4 What will be the measure of the angle between the two hands of the clock at 6 O’clock?

[Types of Angles

Can you say when it is exactly 12 o’clock in your watch or on the clock, what is the
measure of theangle between the smaller and the bigger hand?

12
9 $ 3 M easurement of
angle.........
6
Fig.53

Canyoutell, how many timeswill thehour hand overlap the minute hand of your clock in
12 O’clock in 12 hours?

Think about thefact, that when thetwo hands overlap ecah other, what will betheangle
between thetwo?

Just likethe clock hands, when oneray overlapsthe other, the angle between both of
themiszero degree. Now look at your watch at 2:45 and tell what would be the measure of the
angle between the hour hand and the minute hand at thistime?

Infig54 Z/AOB =0, that islinesegment OA isjust over line ssgment OB, so that the
turn between themis0°. What will bethevaueof #/BAOinfig55.

[ L g L J [ J @ L J
A B O A O B
Fig54 Fig55
(1) ZeroAngle. Thoseangleswhich messure0’ arecalled zero angles.
A B S
Z/AOB =0
Fig56

Andinfig55 OA and OB areline segmentsin oppositedirections, so that they makea
bigger line segment and then LAOB = 180°, Whichisknown asastraight angle.
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(2) SraightAngle  Theanglewhich measures 180° isknown asastraight angle.

A

° o °
A @) B
Z/AOB = 180"
Fig57
(3) AcuteAngle.  Theanglewhichismorethan 0° and lessthan 90°, iscalled an
acute angle. B
38°
9] A

Fig58

(4) Right Angle: The anglewhich measures 90° isknown asaright angle. One
arm of aright angleisperpendicular tothe other arm.

B

90°
O N A
Fig59
(5) ObtuseAngle: Theanglewhich measuresmorethan 90° but lessthan 180" is

known as an obtuseangle.
B

120°
9) A
Fig60
(6) Reflex Angle(wideangle): The angle which measures greater than astraight
angle 180° but lessthan 360° isknown asareflex angle.

A
2120 (MO

B Fig61
(8) Complete Angle: If aray takesone completeturn or rotatesround itsend point to
completeonefull rotation and comesback tofall over itsinitia portion, thentheangleit would
makewould beafull circle or acompleteangle.
360° B

&HA
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Measurethegiven anglesand writetheir typesin theboxes.

5 N
M
0 Q L 0
/POQ = [Obtuseangle [ Z/LON = |
Fig63 [ZMON = | Flo64
A Q R
B C 5
/BAC= PQR=[ ]
Fig65 Fig 66
z

A B C
Y
szxy= [ ] sABC= [ ]
Fig67 Fig68
K
L
o) B A
M
ZKML=[ ] «ABO=[ ]

Fig69 Fig70
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1. Findout thestatementsthat aretrue correct the fal se statements.
() Astraightangleis180°.
(i) Anobtuseanglemeasuresmorethan 180°.
(i) Anacuteangleislessthan 90°.
(iv) Atthree o’clock, the hour and minute hands of a clock makes a right angle.

2. ldentify theacuteangle, right angle, obtuseangleand sraight anglefromthefollowing:

() 120° (i) 30° @iy 90° (v) 180°
(v) 70° (vi) 105° (i) 72°  (vii) 36
(ix) 15° x) 75.

3. Comparethepairsof anglesby measuring them:

0) zx [] 2y
N £

M [x Zx [] 2y

X zx ] 24y
(i) Y

. v 2 I Y
(iv) X
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1. Theturn orinclination between two armsisknown asthe measure of an angles.

2. Theunitto measure an angle is known an a degree. It is indicated by asmall *** at
the top of anumber e.g. 30°, 45°, 90°, 180°, 360°.

3. Ananglewhosemeasureis:
0° isknown asazeroangle.
Between 0’ - 90° iscalled an acute angle.
Equal to 90° isaright angle.
Between 90° - 180° iscalled obtuseangle.
180iscalled astraight angle.
Between 180° and 360° isknown asareflex angle.

360° iscalled acompleteangle.



Chapter 9

TRIANGLE AND QUADRILATERAL

You have seen many objectsaround that are shaped liketheflag
onthetemple, paper flagsthat you use to decorate your school onthe

Independence day and the parathathat you eat! L et us observe some
more such shapes.

(1) Theset-squareinthe compassbox (figl).

(2) A folded corner of your notebook (fig2).

(3) Thefigureobtained by joining the 3 pointsinfig 3withthe Figl

P
[ J

Q. .R
Fig2 Fig3

help of line segments.
What isthesmilarity inthesefigures?

Did you notice more shapes|like these around yourself? Write down where have you
seen them? Find out thesekind of shapesin thefiguresgiven bel ow.

N\

Fig4 Fig5 Fig6

N T

Fig7 Fig8 Fig9
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Fgll

VA >

Figl5 Figl6
Onwhat basi shave you sel ected/categorised thefigures?
You must have noticed that thesimilarity indl thesefiguresselected. Thereare3armsin
all of them that meet at 3 points. So, they arecalled triangles.
All thefiguresfrom 17 to 23 given below aremade up of 3armsbut al of them are not
triangles. Why do you think some of them arenot triangles?

Figl7 Fig18 Fig19

Fig20 Fig21
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Fig22 Fig23

You have read about closed and open figuresin the lesson on line segments. In the
figuresgiven abovefigno. 18 & 20 areclosed figures. Othersareall openfigures. Theclosed
figuresaremade up of 3linesegmentsthat makethreeanglesaso. Intheopenfigures, dsothere
are 3armsbut these armsare not making 3 angles. Therefore, dl thefiguresthat are made up of
threeline segmentsare not triangles. The closed figuresmade up of threeline segments
areknown astriangles.

Ineach of thefiguresgiven below. Thereare 3 points. Canyou maketrianglesby joining
them at thethreegiven points.

[ [ °
[ ]
[ ]
) (] [ J L
Fig24 Fig25 Fig26
[ ] [ ]
[ ) ] ]
Fig27 ° Fig28
[ ] [ ]
]
]
° o * .
Fig29 Fig30 ° ® Fig31

Inthefiguresaboveyou must have noticed that whenever thethreegiven pointsareina
sraight line, they cannot bejoined by threelinesegments. Therefore, they are not makingtriangles.
Thismeansthree pointsthat are not in astraight line and can bejoined by line segments can
makeadopethat iscaledtriangle.

[ The Parts of A Triangle

Thetriangle ABC has three angle Z/ABC, ZCAB and #BCA. A, B and C arethe
verticesAB, BC & CA arethearms. Z/ABC, Z/BCA and ZCAB aretheangles.
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C
Side(Arm) Vertex
Fig32

Vertex

CSIE

Inthefigureabove, two armsmeet at each vertex and make an angle. For thetriangles
given below. Writethe names of the vertices, amsand theangles.

SNo. Triangle Vertex Side Angle
1. /P\
Q R
Fig.33
2. X Z
F|g 34
3. I\
Fig. 35
4,
Fig. 36 G

I The Internal Angles of a Triangle

Theanglesmade by thearms of atriangleareal in aclosed area, and so areinterior
angles. All the names of anglesthat you havelistedinfigures 33, 34, 35 & 36 areall interior

angles.
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(I

Now measuretheinterna anglesof thetrianglesinfigures 37, 38, 39 & 40withthehelp
of your protractor and writethem in the given table. Find the sum of theanglesthat you have

measured for each triangle.

C
C B 2
A B A C A
Fig37 Fig38 Fig39
A
B . C
Fig40

Fig A+ B+C
No. A <B £ Thesumof dl thetriangles
37
38
39
40

Onmeasuring theinterior anglesof atriangles, wefind that the sum of thethreeanglesis
approximately 180°. Thesum of thethreeinternal anglesof atriangleisequal to 180°. Wewill
learn how to provethis statement in our higher classes. Presently, let ustry to find out thevaue
of oneangleof atriangleon the basis of va ues of two given angles.
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S No. Measure of the | Measure of the2 | Valueof the3“angle = 180° -
1% angle angle (1% angle + 2" angle)
01 40° 60° 180° - (40° + 60°) = 80°
02 40° 30° | e
03 45° 950 [
04 700 50° [

[ The External Angles of a Triangle

If one of thearms of atriangleis extended dut of theclosed area, it makes an angle,

whichiscalled theexterior angle. D
A
A
B c D A
Fig41l B C
Fig42
D C
Fig43

Inall theabovefigures, oneof the armsof the given triangles have been extended to
point D which show Z/ACD, ZCAD and ZABD respectively. Theseareall exterior angles.
Each exterior angleisattached to aninterior angle, whichiscomplementary angleto theexterior
angle. Thisinterior anglewhichisjoined to theexterior angleiskown astheadjacent interior

angle. Forexample: | g o, | Exterior angle | Interior angle
41 ZACD ZACB
42 ZCAD ZCAB
43 /ABD ZABC
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Theinterior angleattached to theexternd angleiscalled the adjacent interior or adjoining
interior angleand the other twointerior anglesareknown asdistant interior angles. Thusinfig41
/BAC& ZCBA,infigd2 /ABC& /BCA andinfigd3 /BCA & ZCAB aredistant interior
angles.

Point out theexterior angles. Thenfind out adjoining interior anglesfor theexterior angles
inthegivenfigures. If no exterior anglesarebeingformedin any figure, what do you think isthe
reason behind thls’?

VAVANYAN

Fig44 Fig45 Fig46

D

In figd5 & 46, no exterior angles are being formed because QRS & UVW are not
draightlines.

ﬁvwv 4

Inthefiguresgiven below, fill inthe tablewith the names of adjoininginterior angles,
distant anglesand the exterior angl esof thetrianglesdrawn.

WAYANE

Fig47 Fig48
S T
(Seethetablein next page.) Fig49 \Q

You have now learnt to identify the exterior, adjoining and distant interior angles of a
triangle. Let usnow take up another activity with angles.
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: Nameof the |Nameof the | Adjoining Distant interior angle
Fig No. triangle exterior interior
angle angle I Il
47
48
49

Find out thevaluesof #X, £Y and ZZ inthetrianglesgiven below and completethe

table.

A
Y

X Z Q

C
B
Fig50
DA )X
Y Z
-y . F
Fig52

D

Fig51

What istherelationship between /X and LY +./Z?Itisclear fromthetablebe ow that
themeasureof an exterior angleof atriangleisequal tothesum of thedistant interior

anglesof atriangle.
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Fig No. ZX ZY Y4 ZY+/£Z2

50

51

52

LCIassification of Triangles

Till now you have seen different shapes of triangles. On the basisof arms & angles of
triangles, they can be classfiedinto thefollowing types:

1. Classification of triangles according to measures of arm length

(@ Trianglesinwhich all thethree armsare of different lengths are called scalene
triangles.

(b) Trianglesinwhichtwoarmsareof equa lengthandthethirdisof adifferent measure
areknown asisocelestriangles.

(c) Trianglesinwhich all thethree armsare of equal length are called equilateral
triangles.

Inthetablegiven below, measuresoi t!earms!s!&! of trianglesareshown. Classify the

triangleson the basis of the given measures.

S. No. M easures of arms Typesof triangles
1 4cm, 5cm, 6cm
2 7cm, 7cm, 7cm
3 6cm, 5cm, 6cm
4 7.2cm, 7.2cm, 6cm

Measurethesidesor arms of the'tri anglesin thefiguresgiven below and classify the
trianglesintothreetypes.
A

G
D

B C . Fig55
Fig53 Fig54 ’
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K M N
L
Fgs6 ) o  Fig57
Fig No. LENGTH OF THE ARMS Types of triangle
1 2 3
53
54
55
56
57

2. Classification of triangles on the basis of angles
(@ Atriangleinwhichdl thethreeanglesareacuteanglesiscalled aAcuteangled

triangle.
(b) A triangleinwhichoneof theanglesisright angleisknown asaright angled

triangle.
(¢) Atriangleinwhichoneof theanglesisobtuseisanobtuseangled triangle.

Classfy thetriangleson thebasi s of the measures of anglesgiven:
S. No. Anglesof atriangle Typesof triangles

30°, 30°, 120°
60°, 90°, 30°
45°, 40°, 95°

30°, 70°, 80°
60°, 60°, 60°

gl s |WIN]|PF

Measuretheanglesof thetrianglesinthegivenfiguresand writethetypeof triangleinthe
Space given below eachfigure.
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Fig58 (ivvereenen ) FIg59 (iovverennne ) FIg60 (.oooveeennne )
FIg6L (iooveeenne ) FIg62 (iovereeeene ) FIg63 (ivvereenene )

Now make sometrianglesand classify them according to their anglesand arm lengths.
3. Classification of triangles on the basis of both arm as well as angles

Inthegiven figuresmessurethelengthsof armsand the angles of thetrianglesand write
them separatdy in thetablebel ow. Classify thetrianglesaccording to thearm lengthsand angles.

900
3 60°
cm 3cm
60° 60° 45° 45°

3cm _ _

N P

Fig67 Fig68 Fig69
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Fig M easur esof the3 arms M easuresof the3 angles Typeof triangle
No. |4 2 3 1 5 3 |Onthebassof| On the bass of
angle armlength

Acute angled Equilatera

64 3m 3m el & il 6 triangle triangle

65

66

67

68

69

Thefollowing conclusions can be drawn from the observations made above:

(1) Inascaenetriangle, themeasuresof al thethreesidesof thetriangleare different
and all thethreeanglesalso are of different measures.

(2) Inanisocelestriangle, two armsand two anglesareequa..

(3) Inanequilaterd triangle, dl thethreearms& dl thethreeanglesareof equa measures.

Takesticksof different lengthsand maketriangles.
for e.g. Atrianglewhosearm lengthsare8cm, 10cm & 12cm long.

10cm
8cm

12cm

Fig70

You find that triangles of some given measurescan bemade.

Maketrianglesin the sameway with sticks of the measures given bel ow. Notewhether
trianglescan bemadein al thesituations. If not, find out reasonsfor it.

(1) 8cm,10cm & 12cm

(2) 5cm,9cm& 3cm

(3) 6cm,8cm& 9cm

(4) 5cm,7cm& 12cm

(5) 15cm, 5cm & 12cm
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Now verify the conclusionsthat you have drawn

(1) Ifthesumof lengthsof two sides (arms) of atriangleisgreater than thelength of the
third side, only then canwemakeatriangle.

(2) If thesumof lengthsof two armsof thetriangleislessthanthe givenlength of the
third arm, no triangle can beformed.

Thesituationinexample 2, showsthat when measures of arm lengthsare asfollows:

Sum of lengthsof 2armsof thetriangle

5cm+3cm =8cm

whichislessthanthegiven measure of thethirdarmi.e. 9cm.

So, thistriangle cannot beformed.

In example 4, sum of thetwo arm lengths of thetrianglegivenis5cm + 7cm = 12cm,

whichisegual to thegiven measure 12cm of thethird arm.

Inthissituation also thetriangle cannot be made.
Maketrianglesof smilar measuresyourself and help your friendsto makethe anglesof

different measures.

agkkowd

IS

| EXERCISE 9-1 |

Julie hasmadethefollowing statements, Identify whether they aretrueor fal se. Select

thefalse statements& correct them.

() Onearm or sideof atriangle cannot be smaller than the sum of the other two arm
lengthsor sides.

(i) Atrianglehas3arms, 3verticesand 3interna angles.

(i) Thelength of onearm of atriangleisequal to the sum of theother two arm-lengths.

(iv) Whenoneangleof atriangleisobtuse, then thetriangleisknown asan obtuse
angledtriangle.

(v) A trianglecan havetwo anglesof 90'.

(vi) All the3anglesof anacute angled triangle need not be acute.

(vii) Inthemeasure of two anglesof atrianglearegiven, themeasure of thethird angle
can be determined.

(viii) All thethree sides (arms) of an equilatera triangleareequal but al itsthreeangles
arenot equal.

(iX) Theanglesinfront of thetwo equal armsof anisocelestrianglearea so equal.

(X) Anequilatera triangleisdwaysan acuteangled triangle.

If thetwo anglesof atriangleare65 and 75, find out the measure of thethird angle ?

Oneangleof right angled triangleis45’, find the other angle ?

What i sthemeasure of each angleinan equilaterd triangl€?

If oneangleof atriangleisequa to themeasure of the other two angles, will thetriangle
bearight angled triangle?

Canthefollowing situationslead to construction of triangles? Say yesor no.

() Iftwoanglesarerightangles

(i)  Whentwo anglesareobtuse angles

(i) Sumof al the3anglesmeasure60'.
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(iv) All thethreeanglesareacuteangles
(v) All theanglesarelessthan 60,

(vi) All theanglesaregreater than 60

Quadrilateral

You know about triangles. Everyday you see shapes like a black board,
football playground, Kabaddi playground and pages of your copies, books
etc. How many sides do each of these have? Where else have you seen
shapes like these? Write down more names.

Choose figures like these from among the following: -

SYA

Fig71 Fig72 Fig73
Fig74 Fig75 Fig76 Fig77

You have selected the four cornered shapes from the figures above. These
shapes have 4 sides and are therefore called Quadrilaterals.

Some more shapes each of which, is formed by joining four sides are
given below. Are all these quadrilaterals? If not, then think of the reason
for each of your answers?

Fig78 Fig79



122 M athematics- 6

Fig80 Fig81l Fig82

/

Fig83

ou can observe that figures 78, 89 and 80 are closed shapes enclosed by four sides and the
enclosed region hasfour angles. All thesearetherefore Quadril aterals.

Figures81, 82 and 83 are not closed shapesand, thereforeare not quadrilaterals. I n thisway,
we say “Closed shapes having four sides where four angles are formed are called
quadrilaterals”.

[;Lrts of A Quadrilateral

Inthequadrilateral ABCD, AB, BC, CD and DA arethefour sdesandA, B, C, D arethefour
vertices. Every vertex isformed by thejoining of two sidesand at every vertex thetwo sides
form oneinterior angle. Inthisway four interior anglesareformed. Theseare /BAD, ZADC,
/DCB and ZCBA respectively.

Fig84
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Inthefiguresbelow, identify the sides, angles & verticesand write them at the appropriate
places.

Figure No. Figure Vertices Sides Angles
85 A B [@a (i) AB (i) ZADC or Z/CDA
(i) B (i) BC (ij) Z DCB or /BCD
5 (iii) C (iii) CD (iii) £ CBA or £ ABC
©livmD () DA | (iv) /BAD or/DAB
86 A (i) (i) (i)
(i) (i) (i)
c (i) | (i) (i)
D B (iv) (iv) (iv)
87 P Q1 ) (i) (i)
(i) (i) (i)
@) | (i) (i)
S r| (iv) (iv) (iv)

egions of a quadrilateral

We arefamiliar with Kabaddi grounds. The adjacent j
figure shows playersplaying Kabaddi. Canyoutell the ’ &

Interior Region and Exterior ﬁ M
=D C

number of playersintheground?
We can seeinthe picturethat someplayersareoutside j/:i@ Z@ .&
theground. They are 3in number.

®

IstheKabaddi ground ABCD aquadrilateral ? j ‘

Inthe adjacent figure, theregion insidethe boundary of | ] % *

the quadrilateral is called the interior region of the QH k %
quadrilatera. Infigure 88, pointsPand Q areshownin

theinterior region of the quadrilaterd. A g B

The part of the plane (ground), outsidethequadrilaterd,
is called exterior region of the The part of the plane

Kabbadi Ground
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exterior reglon of thequadrilaterd. Inflgure s : :
89 pointsR and Sareintheexterior region
of thequadrilaterd . B
Numbers, lettersetc writtenonany page  “."- -
of your book, arelocated inwhich region
of the page?

Adjacent Sides and Opposite Sides

Infigure 90, you can seethat the sides SPand QPare meeting at thevertex P. Similarly, thesides
PQ and RQ meet at thevertex Q. P Q

The sides of aquadrilateral, that meet each other at a point

(vertex), arecalled adjacent S des. Here RS and PS are adj acent

sdes, whichmeet a thevertex S. Writethenameof theadjacent S . R
sides, which meet at theverticesQ and R. Fgo0

Infigure 90, sides PQ and RS do not meet; therefore these sides are known as opposite sides.
Infigure 90 writethe second pair of opposite sides.

E e

Identify the pairsof adjacent sdesinthefollowing figuresand writethem aongwith their vertices
inthefollowingtable-
M N

q

Q q

O p S
L Figol Fig92 q Fig93

Figure No.

Adjacent sides

Vertices

Opposite side

91

(1) e,

(V) e

(11)

(iv)

92

(1) e,

(V) oo

(1) oo

() oo

(V) oo

(1) e,

(V) e

11 [

() oo
(QV) oo

) T

(L) e
(V) cereeeeeeeeeeeens

) T

() cvereeeereiereeeeen

(V) cereeeeeeeeneens

11 [

() cveeoeeereeeeeeeeenn
(V) e
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lAdj acent Angles and Opposite Angles

Wehavestudiedthat aquadrilaterd hasfour interior angles. D
Out of these, two such angles, which areformed by one
common side, are call ed adjacent angles.

Infigure94, £ Aisformed by sdesDA andAB, and /B
isformed by sidesAB and BC. HereAB isthe common
sidetherefore £ A and £ B areadjacent angles.

Fig94

Isthereany other angleadjacent to Z/A?

Inthe same manner, writethe adjacent anglesof /B, Z/C & £D.

Inthe abovefigure 94, /B has2 adjacent angles /A & ZChut « B & / D arenot adjacent
angles.

Thereforeany two angles of aquadrilateral, which are not adjacent are called oppositeangles.

Infigure 94, /D istheoppositeangle of /B, and ZA isthe oppositeangleof ZC. Opposite
anglesfaceeach other.

[Diagonal of a Quadrilateral and the Sum of the Interior Angles
: B

ABCD isaquadrilaterd. If two oppositeverticesof this A
quadrilateral are joined by aline segment then it gets
dividedintotwotriangles.

Line segment AC is the diagonal of the quadrilateral
ABCD. Thisisformed by joining theoppositeverticesA D C
and C. Fig95

Similarly, thelinesegment BD will ' sobeadiagond.

Thesum of theinterior anglesof aquadrilateral iseqal to 360°.

Types of Quadrilaterals

Useascaletotake broom gticksof lengths mentioned bel ow. Join them head to head and form
quadrilateradsof different shapes.

(i) 8cm, 4cm, 8cm and 4cm.

Following are someof the quadrilateral sso formed by these: -
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4 cm

g A B
cm
A B
A 8 -
: : .
+ v 5 i
® w9 B
D C ® <+
8 cm
Fig96 C
D 4cm
C D ,
4 cm Fig93
Fig97
8 cm
A B A 8 cm B
<.
) x / /
C
D 8 cm D 8 cm C
Fig99 Fig100

Among thesefigures, 96, 97, 99 and 100 have both pairsof oppositesides paralé to each other
and equd inlength. Theseareknown aspardleograms.

Therefore, thosequadrilateralsin which oppositesidesareparallel and equal to each
other arecalled parallelograms.

Figures 96, 97 are pardlelogramswith al angles of 90° each. Theseare called rectangles. Thus,
those parallelograms, which haveall anglesasright angles, arecalled rectangles.

Infigure 98, theoppositesidesareneither paralld nor equa. Thereforeitisnot aparalelogram.
(i1) Take4 sticks of 4 cm length each and make quadril ateras: -

4 cm
A B A 4 cm B A 4 cm B
= = ¢
IS/
D C D C

D 4 cm C 4 cm 4 cm

Fig101 Fig102 Fig103
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Some of thequadrilaterds made by you would besmilar to thefiguresdrawn above. Arethese
quadrilaterd spardleograms?

Youwill observethat, al thepairsof oppositesidesinthesefiguresareparadlel and equal. Thus,
al thesearepardlelograms. Sinced| sdesof thesequadrilatera sareequal, sothey areaspecia
typeof parallelogram.

Those parallelograms, which haveall sidesequal areknown asRhombus.

Figure 101 isaso aRhombus. Apart from having dl equa sides, thisparallelogram has another
Speciaty too. Each angleof thisquadrilateral isof 90°.

Such aquadrilateral, which hasall equal sidesand all anglesasright angles,isknown
asasquare. Thus, squareisaspecial typeof Rhombus.

(iii) Now take sticks of lengths 3 cm, 4cm, 5 cm and 6 cm respectively, join them head to head
and form many - different quadrilaterals. Some of the quadrilateral sformed by you may be of
thefollowingtypes. -

C
D
w
g fo§ D 6 cm C
A !
A 4 cm B S cm
Fig104

Fig 106
With thehel p of the sticks of specified lengthstry and form somemore quadrilaterals.

Each side of figure 104 is of adifferent length and opposite sidesare not parallel. Thisisa
quadrilaterd havingal sidesof different lengths.

Quadrilaterals shown in figures 105 and 106 have two of their opposite sides (AB and DC)
parallel but of different lengths. Theseare called Trapeziums. In atrapezium, perpendiculars
drawn fromthevertex ontheopposite pardle sideareof equa lengths.



128

Thusthose quadrilaterals, in which one pair of opposite sidesis parallel, are called

Trapeziums.

Classify thefollowing figures asrectangles, squares, rhombuses, trapezium and quadrilaterals

withdl sidesof different lengthsand fill thetablegiven below:

N

M athematics- 6

Q
M
Fig107 S R

Fig 108
P # S A i B
T ] K
L Fig111
D # C 0
Q H Fig110 [T
Fig 109 D P
X
G E
o
w RH
Fig112 < Fig113 Fig114
Fig. No. Names of Parallel | Names of Equal Type of the
sides sides quadrilateral
107 AB| |DC None Trapezium
108 | s ] i | e,
109 | i | i | e,
0 | i ] s | e,
L | i | i |
112 | e | i |
U3 | | |
B4 | | e | e




TRIANGLEAND QUADRILATERAL 129

Q1. Fillintheblanks-

(i) A quadrilatera has diagonals.
(i) Thediagona of aquadrilateral dividesthe quadrilateral intotwo .

(iii) Thesumof al theinterior angles of aquadrilateral is degrees.
(iv) pair(s) of oppositeangle(s) are/isformedinaquadrilaterd.
V) Every quadrilateral has vertices, among which more than

verticescannot lieon astraight line.

Q2. (i) Ifinaquadrilatera, only onepair of oppositesidesispardld, then suchaquadrilatera
iscalled
(il) Eachangle of arectangleisof degrees
(iti) In a rhombus, opposite sides are and al four sides are
to each other.
(iv) A paralelogram in which each angleisof 90°and all sidesare of equal lengthsis
called
(V) A quadrilateral whoseall sidesareequa iscalled
Q3. Statetrueor falseand correct thefa se statements: -
() A Rectangleisaparallelogram.
(i1) Every paralledlogramisarectangle.
(ii1) Every Rhombusisasquare
(iv) Oppositesidesof atrapeziumareparallel.
1 Triangleisan areacircumscribed by 3arms.
2. Atriangle isa closed figure. If the 3 arms together do not form a closed figure, it doesn’t
makeatriangle.
3. Thevertex, armsand angles are partsof atriangle.
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4. Triangleshave3 angles.

5. The measures of the sum of threeinternal angles of atriangleisequal to two right
angles.

6. The exterior angleformed on extending the length of one of thearmsof atriangleis

equal to thesum of thetwo distant interior anglesof thetriangle.

7. Trianglescan beclassifiedinto equilatera, isoceles& sca enetriangleson the basis of
themeasuresof arm length of thesetriangles.

8. Onthebasisof angles, triangles can be classified into acute angled, right angled and
obtuseangledtriangle.

9. The measures of thethree arm lengths and the three angles of ascalenetriangleare
different from each other.

10. Inanisocelestriangle, two armsand two anglesareequd.
11. Inaneuqilatera triangle, thethreearm lengthsand threeanglesare equal .

12.  Atrianglecan be constructed only when the sum of two arm lengthsisgreater than the
length of thethird arm.

13. A closed shape formed by four sides having four interior angles is known as a
quadrilaterd.

14.  Therearefour vertices, four sidesand four anglesinaquadrilateral.

15.  Theline, joining oppositeverticesof aquadrilatera iscaled adiagonal. Therearetwo
diagonadsinaquadrilatera.

16.  Sidesof aquadrilateral having onecommon vertex are called adjacent sides.

17.  Sidesof aquadrilateral, which do not have any common vertex, are called opposite
Sdes.

18.  Interior of thequadrilateral ABCD together with the boundary of the quadrilatera forms
theregion of quadrilateral ABCD.

19.  Sumof dl theanglesof aquadrilateral is360°.

20.  Oppositesidesof aparallelogram areequal and parallel to each other.

21. A pardldogram each of whoseanglesisof 90° iscalled arectangle.

22.  Apadldograminwhichall thesdesareequal iscalled arhombus.

23. A quadrilatera inwhichonepair of oppositesidesisparalldl iscalled atrapezium.

24. A padldogram each of whoseangleisof 90° and al sdesareequal, iscaled asquare.




RATIO

Every morning Mohan and Ramatake milk in cups. M ohan usesthree spoons of sugar
for two cups of milk while Rama usestwo spoons of sugar for one cup of milk. How dowe
comparethequantity of sugar inthemilk both the children take?

In our everyday life, when we have to buy things, play game or choose the more
appropriate option out of two choices, we need to comparethe situations. We often need to
decide, which vegetableis better and how different their rates or prices are. Let ustake an
example. Shyam goesto the market to buy potatoes. One shopkeeper pricespotatoesat Rs. 20
for 3kg. Theother shopkeeper pricesthem at Rs. 30 for 5kg. Shyamisconfused. Whichisa
better option? In such situationswerequireto think about ratios. Have you ever faced any such
situation when you needed to decide about abetter choice between almost similar options.
Think of some such situations& writethem down.

Ratios are indicated in different ways. We indicate them by the “:”” symbol.

For example, a shopkeeper says, “This year the sale was twice compared to last year.”
By thishemeansthat the salethisyear istwotimesthat of last year that isthe sal eratio between
thisyear andlast year is2:1.

Take another example, aschool hasoneteacher for 45 students. Thismeanstheratio of
studentsand teacher for that school is45:1. Now if wesay that the school has 90 students, then
it meansthat the school has 2 teachers. Thisisbecausethe pupil teacher ratiois45:1 or 90:2.

Reeta says, “The ratio of the number of teachers to the number of students in the school
is1:45. Issheright? Intaking about rati oswe need to remember which quantity i sbeing compared
to which quantity? For example, if we compare the number of teacherswith the number of
pupils/ students, then theratio would be 1:45, whereasif we compare the number of pupilsto
that of teacherstheratiowould be45:1. Now, if therearefive teachersinthat school inall, what
would bethe number of studentsin that school ?

ivm/ 1

Writethefollowing statementsinratios:

() Thenumber of mensittinginahall are 150 and the number of women are 100.
Writedown theratio of the number of men & women.

(i) Mr.Shamais40yearsold & hiswifeis35yearsold. Writetheratio between their

ages.
2 A classhas20 boys & 25 girls. State theratios between:

() Girlsandboys:

(i) Boysandgirls:

(i) Girlsandtotda no. of students:
(iv) Boysé& tota no. of students:
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(3) Ramesh waks6kmin onehour. Tarawaks4 kminonehour. What istheratio between
the speeds of Ramesh and Tara?

4 Ramis30yearsold and Shyamis 20 years old. What would be theratio between the
ageof Ram & Shyam?

What would betheratio between the age of Shyam & Ram?
[ Think

Oneyear has 20 weeks of rainsand 120 days of raining wegther inthe next year. What
would betheratio of rainy daysin both the years?
Canyou show it as20:120?If not, why?

Let us take another example

Rani takes 50 minutesto reach school from her house. Umatakes 1 hour to cover the
samedistance. What would betheratio of timetaken by Rani and Umato travel to school ? Can
weindicatethisat 50:___ ?Think about your response.

Now frame such questionsand ask your friendsto solvethem.

Inyour every day life, weface many such problemswhen we comparedifferent measures
with oneanother. Such situationswhere direct comparisonsare not possible, weneed to change
thecomparablequantitiesinto similar units. Look at theexampleabout rainy daysweta ked about-

Inoneyear therainsareindicated by 20 weeksand in thefollowing year by 120 days.
To changethisinto smilar units, wewill change 20 weeksinto days.

We know 1 week =7 days
. 20weeks =7x20
=140 days

Now it iseasy to comparetheratio of raininthetwo years because we have the same
units of daysi.e. 140 daysand 120 days. So theratio of rainy daysin thefirst and second year
would be 140:120 and it can bessimplified as 7:6. Can you now find out the ratio between the
timetaken by Rani and Umato reach school from their house?

mvm/ 2

Writetheratiosfor thegiven statements:

() Thelenght of atreeinthepictureis25cm and thetreeis 13 m high (long).

(i) Ramtakes40 minutesto completehishomework and Shyamtakes1 hourtodohis

homework.

(i) Anand cameto Raipur after 15 monthsand Aminacame after 2 years.

Canyounow find out someproblemsof unlikeor diss milar unitsand writetheminratios?

Thetwo quantitiesthat comparein aratio are known asterms. First term and second
term. For example if we are comparing quantity ‘a’ with quantity ‘b’, then we will have the first
termas ‘a’ and the second term as ‘b’ when written as ratio a:b. Whereas when “b’ is compared
to ‘a’, the first term would be *b” and the second term would be “a’. In another example given
bel ow, thelengths of two rectangles have been shown b:a. Let uscomparethem.
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S. No. Figures Sdes Area
Length = 2 units,
1 1 breadth = 1 unit, ratio A=2x1
' of length & breadth=| =2 square units
2 21
Length =4 units,
2 5 breadth = 2 units, A=4x2
ratio of length & = 8 quare units
4 breadth = 4.2

Inthefigure above, rectangle 1, showsaratio of 2:1 for their length and breadth.

Infig 2, theratio of length and breadth = 4:2

Theratio of areain thetwo caseswould be2:8 or 1:4.

You must have seen themap of India. How isit possibleto depict abig country likeIndia
onasmal map? Think about this.

Below every map, we can seethe scalefor themap indicated e.g. 1cm = 100km; which
means the distance 100 km has been depi cted in the map by 1cm. Thus, amap isafigure of
proportion.

Before you usearatio, remember to check that the quantities arein the same units.

ﬁvwv 3

1. Allthestudentsof theclassfind out their heightsoneby one.

2.  Studentsstretch their amsand find the distance between theendsof boththehands.

3. What rdationship do you observe between theheight of each student and thedistance
between theends of their arms.

Completethetable.

Distancebetween the Smplified
S.No. | Nameof thestudent Height endsof arms Ratio ftfrm
stretched
1
2
3
4,
Draw theconclusions.

Aesthetics of Proportionate Figures

Ratio does not take place only in number but in many other examplesaround us. For
example, if thelegsof aman shownin apicturearevery long or the head islarger than the body.
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Then how doesthe manin thepicturelook? Naturally, it looks awkward. Similarly, suppose
your classhasawal which hasashort length & breadth and onthat small wall avery big picture
isput up or thewall isvery bigand avery small pictureisput up at oneend or inthe middle of
that wall, or abigframehasavery smal pictureinit, then most of thetime, it would seem very
awkward or unusual.

Thisisbecaused| the above descriptionslack proportion. Our eyesare accustomed to
seethingsin adefinite proportion. Given below are afew proportionate & unproportionate
figures. Identify the picturesin which you find suitable proportion or ratio and try to think about
the reasons that made you leave the pictures that you didn’t select.

- ¥

[-Comparing two Quantities

Together apictureisproportionate or not isdecided by comparing the shapes of different
parts of the pictures. For example, the plank of a door can be very long, a match box wouldn’t
look likeamatch box if oneof its sidesbecomelonger in length than the other sides. We can
compare such situationsin several waysand base the compari sonson different aspects.

Theeasest way istofind out how big or small isthefirst quantity isfrom the second one.
Thisinformation can be obtained in many different ways.

1. Bhawnaget 40 marks & Renu get 20 marksinatest. Which means Renu get 20

markslessthan Bhawna

2. Out of 600 students, 200 studentsdid not cometo school on aday, it meansonly

400 students cameto the school that day.

3. Iftwolinesegmentsmeasure 8 cm and 4 cm respectively, thenthefirst line segment

is4 cmlonger than the second line segment.

4. Theheight of adoor is8feet and itswidthis 2 feet meansthat itslength is6 feet
morethanitswidth. Saying that thedifference between thelength & breadth of thedoor is6 feet
does not indicate whether the measurement i s proportionate becauseif adoor is18feet high &
12 feet wide, thedifferenceisyet 6 feet but thetwo size arevery different from each other. There
can beanother basis of comparing the quantities. We can a so see how many timesthe second
quantity isthefirst or how many timesisthefirst quantity of the second. Thusthe height of the
door inthefirst caseis4 timesthewidth, whereasin the case of the second door, the height of
the door is 11/4timesitswidth.
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We can find many such exampl esto see how many timesisone quantity of the other.

How many times of the | How many times of
18 quantity 2 quantity first quantity |§the the secor_ld quantlt_y is
second quantity thefirst quantity
2.cm 6 cm 3times % times
5009 1000g 2times % times
200 rupees 1000 rupees 5Stimes % times
5litre 20litre 4times %ti mes
4 metre 32 metre 8times Jgtimes
3 metre 5 metre 5/3timesor 5:3 3gtimes or 35

Now tell about some examplesfrom your everyday experience wherewe need to know
how many times of one quantity isthe other quantity. Thelength of your roomis30feet andits
widthis15feet. Thismeansthelength of theroomistwiceitswidth. Wecanwritethisas:

Lengthof theroom 30feet 2
Width of theroom _ 15feet 1 20MeS

Thismeanslengthistwicethewidth andtheratio of length & breadthis2:1. Wecanalso
say that theratio of breadth & lengthis1:2.

Therefore, ratioisarelationship based on quantity.

1. Theratio between 50 booksand 10 books=50:10=5:1.

2. Ramis20yrsold and Shyamis30yrsold. Theratio betweentheir ageis20:30

=23

3. Theratio between 400 kg wheat & 100 kg wheat = 400:100=4:1.
4. Theratio between quantity a& quantity b=ab.

i N

No Nameof theschool | No. of teachers | No.of pupils Ratio Simplified form
Govt. Model
Middle School ® 150
2 Bhagat Singh M..S. 10 30
3 Paramount M. S. 15 600
Lakshmibai Girls
4 School 8 24

Some Points to Remember About Ratios

1. Ifthe ratio between two quantities ‘a’ and ‘b’ is shown by a:b, then *a” is the first
term and ‘b’ the second term (where ‘a’ & “b’ are whole numbers).

2. Likequantitiesinaratio areindicated inthe sameunits.
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mvm( 4

Shdly and her family memberswere standing near atreein an open pasture. Shaly saw
the shadows on theground & began to measurethem. The heightsof thefamily membersand
thelengthsof their shadows havebeen giveninthetable below.

S. No. Members L ength of theshadow Lerl\l/lg;f:]glrthe
1. Father 92cm 184 cm
2. Mother 80cm 160 cm
3. Brother 45cm 90cm
4. Saf 75cm 150cm
5. Tree 215ecm | ------

Now Shally had aproblem. Sheknew theheightsof her family membersé& could measure
thelengths of their shadow, but she could measure only thelength of the shadow of thetree
becauseit wasdifficult for her to measureitsheight.

Can shefiind out the height of thetreewith the help of thelength of itsshadow? Let us
see how Shally solved her problem?

She noticed arelationship between the numbersin thetable. Shefound that the height of
every personistwicethelength of the shadow. So, shethought that if theratio of the height of
every person & thelength of his/her shadow is2:1, then height of thetree d so should betwice
thelength of its shadow. Thus she could find out that the height of thetree was430cm.
Example 1.

A person gave 25 rupeesto his son and 36 rupeesto hisdaughter. Find out theratio of
money given by the person ?

Solution : Son’s share = 25 rupees
Daughter’sshare =36 rupees
Son’s share : Daughter’s share
= 25:36.

Example2.

A stick is90 cm long and abamboo is4 m and 50cm long. Find out theratio between

the stick and the bamboo ?
Solution:  Lengthof thestick =90cm
Length of thebamboo =4m50cm
=400cm + 50cm (. 1 meter = 100cm)
=450cm
[We have converted thelength of the stick and the bamboo into the sameunits (cm)]
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Therefore, thelength of the stick : length of the bamboo.
=90: 450
=1:5(samplifiedform)
Example 3.
Rajesh earnsRs. 12500/- per month. Out of this, he saves Rs. 2500. Find out (i) the
ratio of Rajesh’s earning & expenditure. (ii) Rajesh’s earning and savings.

Solution:  Rajesh’s monthlyincome = 12500 Rs.
Rajesh’s monthly savings =2500 Rs.
Rajesh’s monthly expenditure = 12500 - 2500 rupees
= 10,000 rupees

Therefore, the ratio of Rajesh’s income and his expenditure = 12500 : 10000
The ratio of Rajesh’s income and hissavings = 12500 : 2500
=5:1
Example4.
Find theratio of the cost of apen and pencil. When the price of pensare Rs. 144 per

dozen and Rs. 90 for 10 pencil ?

Solution: Here, wewill haveto ca culate the cost of one pen and one pencil first.
Onedozenor12penscost =Rs. 144

. 144
1 penwill cost T - Rs. 12

10pencil cost =Rs. 90

. 90
lpencilwillcost —— =Rs.9

10
Thustheratio-
cost of 1 pen: cost of pencil
_ 12 4
- 9 3
= 4:3
Exampleb.

40 toffeeshaveto distribute between Chhotu and Mintoo intheratio 4:1.

Solution:  Total number of divisions=4+1=5 or 40toffeesaredividedinto5 parts,
Chhotuwill get 4 partsand Mintoo will get 1 part of thetotal number of toffees.

40
Therefore, Chhotu’s share = ?X 4

=32toffees

. 40
Mintoo’s share = gxl

= 8toffees.
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Example6.

Find out ratio of thefollowing measures:

@ Rs. 5and 50 paise.

(b) 500 cm and 10 meter.

(© 8 kilogram and 640 gram.
Solution:

@ Theratioof Rs. 5 and 50 paise.
5Rs. =5x100 paise
=500 paise

500 = 10 =10:1
50 1
(b) Theratio of 500 cm and 10 meter.
10 meter =10 x 100 cm = 1000 cm
500 cm: 1000 cm
1:2
(© Theratio of 8 kg and 600 g
8kilogram =8 x 1000 gram
=8000 gram
8000 25

' =—=25:2
Ratio 640 5

1.  Collect thingsaround you. Find out the length of the objectsand find theratio of lengths
between thedifferent objects. Writetheminsimplified form.

Raio =

New pencil

Nal

Alpin
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N

10.

11

12.

Find theratioof lengthsof :

() dpinandnal (i) nail and pencil
(i) penandnal (iv) nal anddpin

(v) dpinandpen (W) pen and pencil
(vii) penanddpin (viii)  pencil anddpin

Find out theratio of thefollowing:
() 15minutesand 1 hour (i) 250gmsand 1 kilogram
(i) 15paiseand 1rupee (iv) 12 paiseand rupees5
(v) 2%2cmsand 1 meter (Vi) 10 metersand 25 cms
(vii) 40cmand 2.5 meters.
Writeeach of theratiosin smplified forms:

() 50:400 (i) 85: 255 (i) 1dozen: 1score
(iv) 27:57 V) 24 : 68 (vi)  250:375
(vii) 65:91 (vii) 25:75 (ix)  50:255

(x) 500: 10000
Vishakha’s annual income is Rs. 80,000; out of which she gave Rs. 5000 as income
tax. Find theratiosof :

() incometax :income (i) income: incometax
Munnu and Bunnu participated in race. In the given time Munnu covered 210 meter and
Bunnu covered 180 meter inthe sametime. What will betheratio of the distance covered
by Munnu and Bunnuintherace?
Satishisascientist and earns Rs. 20000 per month. Hiswife Anitaisadoctor and earns
rupees Rs. 15000 per month. Find put theratiosof :

(1) Satish’sincome : Anita’s income

(i) Satish’sincome : Their total income
The number of studentsin aschool is1500. Out of this600 aregirls. Find out theratio of
thenumber of boysand girlsintheschool.
Divide 20 baloonsin theratio of 2:3 between Bhanu and Bangaroo. How many balloons
will Bhanu and Bangaroo get?
Rajesh and Javed together opened a shop. In this shop Rajesh’s share was Rs. 45000
while Javed gave Rs. 36000. Find out the investment ratio of Rgjesh and Javed.
Inan examination out of 117 candidates 65 failed. Find out theratio of successful and
unsuccessful candidates.
Ratnaand Shedlapicked 18 mangoes. Both now wish to divide the mangoes between
each other. Ratnawantsthe mangoesto be distributed intheratio of their ages. Find out
how many mangoeswould Ratna& Shedaget if it isdivided inthismanner, when Ratnais
15yearsold and Shedlais 12 yearsold?
The present age of afather is50 years & that of asonis20 years. Find theratio of :

(i) present age of thefather and the son.

(i) both their ages when the son’s age was 10 years.

(iii) both their ages when the father’s age was 35 years.

(iv) both their ages when the son’s age is 40 years.

v) both their ages when the father’s age was 75 years.
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13.

14.

15.
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Theratio of incomeof Ram & Shyamis3:4. If their total incomeisRs. 21000. Find out
theearningsof Ram & Shyamindividually.

Point B isplaced in betweenA & Cinsuchaway that AB:BCisequa to 7:3. If AC =
40 km. Find out thevaluesof AB and BC.

| have 6 samosaswhich | wishto dividewithmy friends. If

i) ldivideitintheratio1:1 between meand my friend, how many samosaswill each
oneof usget?

i) ldivideitintheratio 2:1:3withmytwofriends, how many samosaswill eechoneof us
oet?

Look at somesituationsgiven below :-

You go to the market and buy two copiesfor Rs. 20. Now, if you need 5 more copies,
how much money should you have?

Shyamhas2litreof petrol in hisscooter. Hethinksthat he can easily travel 50 kilometre
with that amount of petrol. Hehasto travel 100 kilometre, what i sthe minimum amount
of petrol that he needsto havein hisvehicletotravel that distance?

Onyour birthday, youwishto giveasmall token gift to your friends. You chooseasmal
car inthetoy shop for agift. If 3toyscost Rs.75 and you need to buy 15 such toy cars
how much money should you have?

Let usnow think about the solutionsto the abovesituations:
If two copiescostsRs. 20

20
Then 1 copy costs 5 = Rs.10

Now if 1 copy costs Rs. 10
5 copy would cost =10 x 5= Rs. 50

Now arethese methodsto solvethe other two situations al so.

You cantry severd such problemswith your friends.
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VITY 5
Observethegiventable & fill intheblanks.
Time Distancecovered on Distance covered| Distancecovered | Distancecovered
taken foot (km) by bicycle (km) by car (km) by train (km)
2hours 8 20 70 120
1 hours 4 _ - S
5hours 20
Wefindthat :

Distancetravelledin 2 hours=8km

8
Distancetravelledin 1 hour = 5 =4km

Distancetravelledin5hours=4x5=20km
Hereto find out thedistance coveredin 5 hoursbycycle, car, train or onfoot, first wewill

havetofind out thedistancetravelledin 1 hour.

Example7
Inahostel the consumption of ricefor 8 studentsis4 kilogram, how much ricewould be
consumed by 30 students ?
Solution :
We shdl solvethisproblemin2 steps:
Step 1: First, weshadl find out how muchriceisconsumed by 1 student .
When 8 students consume 4 kg of rice

4 1 _
1 student consumes 3 2 kg of rice.

Step 2: Now fromthis, weshall find out the consumption of rice by 30 students.

1
30 studentswould consume 5 x 30=15kilogram

Thus, 30 studentswould consume 15 kg of rice.
Example8
An aegroplaneflies4000 kmin 5 hours. How much distance doesit fly in 3 hours?
Solution :
We shall find out the distance covered by the aeroplaneis one hour andin 2™
step, the distance covered in the asked period of time (3 hours) can be determined.
Step 1. Distancecoveredin5hours  =4000 km

) ) 4000
Distancecoveredin 1 hour = Tkm

=800km
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Step 2: Distancecoveredinlhours =800 km

Distancecoveredin3hours =800 x 3km
=2400 km
Therefore, the aeroplanewould fly 2400 kmin 3 hours.

Example9
A woman savesRs. 18000 in 15 months.
() What would be her savingsin 7 months?
(i) Inhow many monthswill shesave Rs. 30,000?

Solution :
Step 1: Savingsin15months  =Rs18,000
— 18000
.. Savingsinlmonth = ——
15
=Rs1200

Step 2: SavingsinOnemonth = Rs1200
.. Savingsin7 months = 1200 x 7 = Rs.8400
Agan Rs.1200 aresavedin 1 month.

Rs.30,000 aresavedin x 30,000 = 25 months.

1200

Three copiescost Rs.16.5 What will bethe cost of 7 copies?
2. A car moves 165 kmsin 3 hours. Then find out

() How muchtimewould it need to move440 kms?

(i) How much distancewill be covered by the car in 6¥2hours?
3. 72 booksweight 9 kilograms?
(i) Findtheweigh of 80 books.
(i) How many bookswould weight 6 kgs?

Lo

4. A worker earnsRs1500 in 25 days. Find out hisincomein 30 days ?
5. If 22 metres of cloth cost Rs704 , what would bethe cost of 20 metres of cloth?
6. Completethegiventable:
Number of books Price (in Rupees
50 2500
75 -
o 100
o 3000
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(1) Ratioof twosmilar quantities showshow many timesisone quantity of the other.

(2) Theratioof twoquantitiesisgenerdly writteninitssmplified form. For examplena: nb
iswrittenasa: b.

(3) When thepriceor value of aunit quantity isfound out from the given number of the

quantity and then the val ue/ pricefor the asked number of quantity isdetermined, the
method isknown asthe unitary method.
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VARIABLES

We often see around us several things whose val ues arefixed or constant and many
other thingswhose val ueskeep on changing. For example, theweight of achair tomorrow and
day after and many days|ater remainsthe samewhat it istoday but if we noticeagerminating
seed, thelength of the growing plant changesvery dowly everyday. Similarly, thelength & width
of aclassroom remain constant, but we cannot say anything about the changeinthelevel of
water inawel| after amonth and intherainy season.

Writedown fiveexamplesin your notebook about vauesthat remain constant and five
exampleswhosevaueskeep changing.

While writing the examples in the notebooks in the class, Anu said to Rohan, “ I shall
write that my father’s age is changing but his height is constant.” Rohan said, “I’m going to write
that the area of my fields measure 4 acres, but the harvest is sometimes less & sometimes more.”

Theseareinteresting examplesand you noticethat someva ues are constant whileothers
arechanging. Below are provided some situations, discuss amongst yourself and writeinthe
blankswhether the concerning values are constant or keep changing.

S. No. Situations Valuesconstant / changing

1 Thenumber of daysinaweek.

Thetemperature of theday inthe

2 month of May.
3 Theno. of student comingto your
' classeveryday.

4. No. of playersin hockey team.

5. No. of potatoesin one kg of potatoes.

While solving the last problem, Hamida said to her friends, “If the potatoes are big, then
lesser number of potatoeswill make 1 kilogram, but if they are smaller in size, their number in
onekilogram would be more. Similarly, we cannot say how many potatoes can beput into a
bag. Something likethishappened at homeyesterday. My father put al of usinto amaze. He
had some toffees tied up in his handkerchief. He asked, “How many toffees are there in this
handkerchief?” Now none of us knew the number, so how could we tell him that. We kept
thinking, istherenot any way totell the number of toffeesin the handkerchief? Rguwaslistening
carefully & said, “Let us go to our mathematics teacher and ask her about this.”
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Themathematicsteacher listened to their problem and put another problem beforethe
students. She asked, “How many pieces of chalk are there in this box? The students told different
numbers as per their assumtions. Hamida said ‘12’ and so on, Raju said ‘18, Anu said ‘16’,
Rohan said “20’ and so on. The teacher said, “If | take out 5 pieces of chalk from the box, then
according to you, how many chalk sticks would be left.” Hamida, Raju, Anu and Rohan calculated on
thebasisof their own numbersrespectively toget 12-5=7,18-5=13, 16-5=11 & 20-5=15.

Sincethenumber of chalk sticksin thebox wereunknown, so theanswersweredifferent.
But if instead of theorigina numbersthought of, wewritethe no. of chalk sticksas5, thenevery
one would have acommon answer, for thiswewill haveto writethe number of chalk sticks
everytime. Can’t we write it in brief? Do we have a method for this?

If the number of chalk in the box is considered as ‘C” and take out 5 sticks of chalk from
it, then the number of piecesof chalk inthebox would be C-5. Similarly if weadd 3 pieces of
chalk to the box, the number of chalk sticksin the box would be C+3. Let us take another
example

Inapacket of toffees, thereare 20 toffeesbut the cost of the packet isnot knownto us.

If 1 toffee costs 50 paise, then the price of the packet would be

=20 x 0.50 rupee = 10 rupee
If 1 toffee costs 1 rupee, then the price of the packet

=20 % 1 rupee = 20 rupee
If 1 toffee costs 2 rupees, then the price of the packet

=20 x 2 rupees = 40 rupees

Thus, the price of apacket here=20 x (priceof 1 toffee)

Thenif instead of the price of onetoffee, wewritex rupees, y rupeesand z rupeesor any
letter of the alphabet, then the price of the packet will be 20x rupees, 20y rupees and 20z
rupees.

L et usconsider another such example.

Inasquare, thelength of each sideisequal to 2 units, the perimeter of the squarewould
be4 x 2 units. If thelength of each side of the squareis 3 units, thenthe perimeteris=4x 3
units. If thelength of thesideis 7 units, then the perimeter would be4 x 7 unitsand smilarly, if the
length of a side of the square be *a’ unit, then the perimeter of the square would be 4 x aunits.

In al theexamplestaken above, you have seen that some questionsare constant like
when the price of packet of toffeeis 20x rupees, 20 hereis constant, but x rupees meansthe
cost of the packet changesaccordingto the price of 1 toffee.

Similarly, inthe perimeter of asquare4a, 4isconstant (sides), but asthevaue (length)
of theside changes (a unit), the perimeter of squarea so changes.

After observing dl theexamples, Hamidacameto aconclusonthat al changing vaues
are indicated by some letter. So, she could have said that ‘my father had z toffees in his
handkerchief.” The value of z can be found out only we had some extra information regarding
thetoffees, otherwise not!
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These quantitieswhich kegp changing areknown asvariables. Thesecan haveany value

they can be denoted by any letter of Hindi or English alphabet like 31,3¢,3%9,3€ or a, b, c, d
or X, Y, z etc. These numbers (denotions) are call ed variable numbersor al gebraic numbers.

Whenever wehave anumber whoseva ueisnot known, instead of the number, we use

an a gebriac number or val uable number. It is easy to solve such problems by using variable
numbers.

Similarly, mathematica examplesareaso donewiththehelp of variablesfor example:

What isthe rel ationship between anumber and its succeeding number? What number
comes after 4? Thisnumber is5whichmeans4 + 1. Similarly, what comesafter 1000?71t
is1001, which means 1000 + 1. So, to any given number if one (1) isadded, weget the
next number. If any number isx, then the next number will bex+ 1.

Canyoumakeasimilar ruleabout the number preceeding any given number?

Can you write even numbers as variables? 2, 4, 6, 8 etc. are even numbers. All these
numbers haveacommon multiplefactor 2. Thismeansany integer multiplied by 2will give
us an even number. Suppose, ‘n’ is a natural / countable number, then 2n will be a even
number or an even number can be denoted by ‘2n’.

Canyou writeodd numbersintheform of variables?If youlook at numbers, youwill find
that even and odd numberscomedternately even, odd, even, odd, even, ........ likel, 2,3,
4,5,6,7,8, ........... Hereevery number before an even number isan odd number and the
number after the even number isa so an odd number. We have denoted even numbersby
‘2n’. x - 1, and the number that comes after it isx + 1. So, the number before an even
number would be2n - 1 and the number after the even number will be2n+ 1. Thus(2n- 1)
or (2n+ 1) can be used to denote an odd number.

Below aregiven somenumbersthat arere ated to somerules. Writethemin then term.

Numbersthat are First Second Third Seventh | Ninth

th
S-No. related tosomerules term term term term term nterm
1L 3,6,9,12, ...etc 3 6 12 21 27 3n
2 5,8,11,14, ...etc 5 8 14
3 3,7,11,15, ...etc 3 7 15 — — —

what each letter denotes?
() Thediameter of acircleistwiceitsradius
(i) Theareaof arectangleistheproduct itslength & width.
(i) Selling priceisequa to thesum of cost priceand profit.
(iv) A number isadded to another number.
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(v) 7issubtracted from any number.
(vi) Compositeamount isequal to thesum of principleand the Interest.
2. Identify thetrue and fal se statements and rewritethe wrong statements correctly.
() Thenumber succeeding ‘a’ will bea+ 1.
(i) The value of ‘X’ changes according to situations.
(i) 2nwould bean odd number.
(iv) mx nwould bethe product of any two numbers.
(v) Variablesaregenerdlyindicated by small lettersof the English a phabet.

1. Anyletter that isused to denote numbers, isknown asanumerical letter.

P.  Theselettersshow numbersasvariables, hencefollow al rulesfollowed by or gpplicabletd
numbers.

3. Thequantity that hasadefinitenumerical valueisnot avariablebut aconstant.
. Thequantity that can have many numerical valuesisknown asavariable.

b, Inarithmatic weuse numberswith definitenumerica vaues, wherein agebra, weusel etters
that can have morethan onenumerical values.

b. Theagebraic part of anumber isavariablequantity. If p=4a,4isaconstant, butais
vaiable.
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ALGEBRAIC EXPRESSIONS

Inthelast lesson you havelearnt about variablesand you know how towritetheminthe
form of variablesor a gebraic numerals. You can now easily indicate the changing or unknown
quantitiesby vari ablesand the constant va ues by congstant quantitiesor numbers. These statements
or expressionsthat areformed with the help of constantsand variablesarekown as Algebraic
Expressions. Inthelast |esson wherever we have used variabl es, we can call them algebraic
expressionsaso.

Let usobserve how algebraic expressionsareused in our daily life.

Raziadoes not know her age. Now if she needsto know what her age 5 yearsago was
or what will her age be 3 years hence, wewould better answer the questions with the hel p of
algebraicexpressions.

Let us denote Razia’s age by ‘y’ years then 5 years before, her age must have been y-5
yearsand after 3 years, her agewill bey + 3years. Herey - 5andy + 3arealgebraic expressins.

Now let us put some moremathematica problemsinto dgebraicforms.

1. Radha’s marks are 3 less than Neha’s marks. If Neha’s marks are x, then Radha’s marks
would bex - 3.

2. The length of arectangle is 4 units more than its width. If the width of the rectangle is ‘y’
units, thenthelength of therectanglewill bey + 4 units.

3. Thelengthof arectangular groundisxandy isitswidth, then to take completeround, what
will bethedistanceto be covered? A completeround will cover p=x+y+ x+y distance.

X

Writedown thefollowingin dgebraicexpressons:
Threetimesanumber.

6 morethan anumber.

17 lessthananumber.

Fifth part of anumber.

12 morethan twice of anumber.

3lessthan seventimesanumber.

}é of 4timesanumber.
7 timesof anumber added toitsalf.

© N ourwdE
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9.  Subtracting 6timesof anumber from 5 timesthe same number.
10. S5litresof milk istakenout fromacanfull of milk. How much milk remainsinthecan?

Indl theabove examples, you must have noticed that al gebrai c expressionsare made up
of constantsand variables. In thetabl e given bel ow, sort out the constant and variables. Write

theminthe proper columns.

S. No. | Algebraicexpression

Variable

Congant

4

1

X+5

15

y-8

33X+ 2y

2xy - 3

-7

33x

| N0k~ DN

y-X

Areadl theagebraicexpressonssmilar?

Herethe number of termsin zand 33x is 1, whereasin therest of the statementsthere
are2 terms. Thismeansthat in an algebraic expression, the number of termsor itemsinthe
algebraic expression is dways 1 more than the number of times + or - signisused in the

expression.

Writethenumber of termsor itemsin the given algebraic expressions.

3X+8

3+y-7p
2X+3y+2z

9+3a-3x+Db

1
2
3
4. 8X
5
6

Sxyz

two
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You know about variables and constants now for examplesin3x+ 8y + 7, xandy are
variables but 3, 8 and 7 are constants. In the lesson on variables, you have seen that 3xis
actually 3timesx; smilarly 8y is8timesy. Thismeansthe constant that iswith thevariableis
multiplied to thevariableand hencewecdl itamultiple. Thereforein 3x+ 8y + 7; 3isamultiple
of x, 8isamultipleof y and 7 isaconstant.

S. No. Algebraicexpression Multiple Variable
8x 8 X

9py
Xyz
18ab

yz

-%yz

3xyz
32x

- 3py
3y
=Y

© X N o |0 |~ W N

=
o

Inthe above activity, you have found that in 8x and 32xthe value of thevariableisx;
similarly in 9py and -3py, thevalue of thevariableispy and in 3xyz, theva ue of thevariableis

1 3
Xyz.lnyz, — 5YZ and — 5 yz, thevaue of thevariableisyz. Such quantities with the same

variablesarekown aslikevariables

[ Like Terms

All termsinwhich thevariableor algebraic part aresameare called liketerms. Their
multiplescan bedifferent.

[ Unlike Terms

When the variable or algebraic part of the expressions are not same, they are called
unliketerms.
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Encirclethelikevariablesinthegivenlist of gebraic expressons.

Like x 6xYy, 5y 5xz, 72,@
. 1
Likeyz 2y, 7xz, 5z, 2yz, Eyz, 6xy
) 6 7
Likea 2a, — ab, —a, -3b, 63, 2c
7 6
. 2
Likelmn 6l, 5mn, 5 Im, Imn, 2I, -6In
Like 2pg 6r, par, -5pa, 70qr, 24, 2p
Like st 4rs, 7st, -14rt, 2rst, 6r, 4t

1 Recognisethes ngleterm (univariant) and two termed (bivariant) algebraic expressons
and writeterm separately.

(1) 3x+4y (i) 9z + 3y @iy 4da-7b

(iv) 5x+1 v) a-30 (vi) 4ab

(vii) abc-1 (viii)  3xy (ix) ab+bc

(xX) a+abc
2. Sdlect theliketermsfrom thefollowing a gebrai c expressions.

5xy, 7 4 7b —g E 2c, be, -37 1 72,9
va C, 5yZ,' C, 4Xy! 721_ C, 0C, - pqr! 13yzi Z, pqr

WS

O Ol

Thelettersused in place of numbersare called variables. They arealso called algebraic
quantities.

Thetermswith sameletter numeralsand exponentsarecaled liketerms.
Thetermswith dissimilar letter numeralsand exponentsarecaled unliketerms.

When atwo variablesor avariableand aconstant are combined using +, -, X, or + signs,
then we get an adgebraic expression.

Expressonswith oneterm areknown assingletermed or univariatea gebrai c expressions
Expressionswith two terms are known astwo termed or bivariate a gebrai c expressions)
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PERCENTAGE

Some students in the class were discussing about some problem. Many said, “When |
was coming to school today, | saw a big banner on the cloth shop. It said, “Discount, Discount,
Discount, 10 percent!” What does this mean?”

Arun said, “If you buy cloth for 100 rupees, you will get a relaxation of 10 rupees. That
means you’ll get the cloth for Rs. 90, that is the discount you get.”

Mary enquired, “If I buy cloth for Rs. 40; how much discount shall | get?”

Salmareplied, “*You will get a discount of Rs. 4, which means you’ll have to pay 36 Rs.”

Mary said, “But in the examination marksheet also. The marks obtained are written in
percent.”

Ramesh said slowly, “Where else do we use this?”

Salma was excited and said, “Let us make a list of situations, where we use percentage.”

All the studentsthought about it and wrote someexamples:

() IntheexamsAnil got 93 percent marks.

(i) Inthelast annua examination, 87 percent girlsand 76 percent boys passed.

(i) Bank givesaninterest of 5 percent on savingsor deposited amount.

(iv) Inbusinesslossand gainisexpressed in percent.

(v) 70 percent peopleinthecountry liveinvillages.

(vi) 15 percent of discount onfanssold during writer.

[ Why do we Need Percentage?

In an exam Umagot 8 marksout of 10, Vinay got 15 out of 20. Can you say, who got
better marks?

To comparethe marksobta ned by both Umaé& Vinay. Thedenominatorsof thefractions
will haveto be equated

Therefore Uma’s marks will be : — = — = = 12

erefore Uma’s markswill be: 7 =75 = >0
15

And Vinay’s marks are : 20

Now since both the deniminators are same, we can compare them and say that Uma’s
marksare better than Vinay. Thismeanswher ever we need to compare marksobtained out of
maximum marks, wewould requireto equate thefractions.

If these marksare converted in away that the denominator is 100, then

8 8x10 80

Uma’s marks would be 0 = 10%10 100"

Since 8 marksout of 10 isequivalent to 80 marksout of 100, therefore we can say that
Umascored 80 percent marks.
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15 15x5 75
20 20x5 100°

Since 15 marksout of 20 isequivalent to 75 marksout of 100, we can say that Vinay
scored 75 percent marks. And thereby, the percentage of Uma’s marks is higher.

Youfindinthe aboveexamplesthat percentagemeansper 100. Itishepful in comparison
of data. 100 istaken asacommon basethat can assist comparison in every situation whenthe
marks obtained are compared on the basi s of 100, then the marks/score obtained out of 100
would be known as per hundred. Hence in percentage, ‘per’ means “‘every’ and ‘cent’ means
‘hundred’. Percent is denoted by “%”.

ﬁIVITY i

Fill inthegiventable & comparethe marks. Who scored the highest? For thiswe shall
find out whose percentage of marksisthe highest?

Vinay’s marks would be

S. Name Maximum Marks M.O. Per centage of Marks
No. Marks obtained M.M. obtained
1. Galu 80 60 0 0. 100 = 79%
80 80
2. | sdma 100 90 €0 90 100 = 90%
100 100
3 150 120 129 120. 100 = Bow
' George 150 10

The percentage of marks obtained by Salmaisthe highest. Think that if we comparethe
scores of studentsin any other way, will it be so easy?

Fill in the table below and say which school got a better results? For this again, you’ll find
out percentages.

Sudents No. of No. of studentsout of
Name of thelenrolled in class  students 100 who passed
<hool V| passed p)q 0 Per centageresult
a b a
Govt. High 450
Schooal, 500 450 ——x 100 90%
Jagdd pur 500
Govt. High
School | 300 195 ? ?
Rapur
Govt. High
School, 200 140 ? ?
Sarguja

Theaboveactivitiesindicatethat two or more situations can easily be compared with the
help of percentage.



154 M athematics- 6

If percentage means comparison on the basisof 100, question arises, canthevaluein
percentage exceed 1007

Let usfind out!

Example 1.

On aparticular day 300 kg of potatoes were bought in the market, 750 kg of potatoes
were purchased on the second day, what percentage increase took place in the purchase of
potatoes?

Potatoesbought onthefirst day =300kg

Potatoes bought on the second day =750kg

Theincrease on the purchase of potatoes= 750 -300 kg = 450 kilograms

Now, on 300kg of potatoes, theincreasein purchase was450kg

on 1kg of potatoes 300 kg increasein purchasetook place.

450
So, the percentage of increasein the purchasewould be 300 x 100=150%

Can you think about situations from your everyday life where percentage (i) less (i)
equd or (iii) morethan 100% are used.
Think about 5 examplesof each andtell your friends.

EDVITY 2

What percentage of thegiven pictureis shaded?
What isthefractional vauefor the shaded parts?

For example:

Fgl S _1_ 509
10 2

Fg2 T

Fg3 T

Fig4
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FIgS

Fig8
You havejust changed the shaded parts of thefiguresinto percentage & fractions.
Ispercentage adifferent form of fraction?
Let ussolve someexamples.

| GV

You havelearnt that inafraction, if the denominator is 100, the numerator of that fraction
isequd toitspercentage. Now changethefollowing fractionsinto percentages.
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S. No. Fraction Fraction x —100 Multiple of —1 per centage
100 100
1. } } X @ i x 100 100%
1 1 100 100
2 1 1,100 L x50 50%
2 2 100 100
1
3. =
4
4 3
4
1
5. —
10
1
6. —
100

Below are given some percentage changed into fractions, completetherest.

. 1 .
S. No. percentage Multiple of 100 fraction

. 1 1

0] 100% 100 x — =

100 1

1 1

i 50% 50 x — =

(1) ° 100 2
(iii) 25%
(iv) 75%
(V) 10%
(vi) 1%

1
Notefor theteacher : (If astudent multiplies > by 100 directly, to convert it into percent,

thenlet him do so by explainingthebasicrule))

1
In the above activity, you’ve seen that the fractional form of 100% is 1
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1
Similarly, fractiona form of 50%is§ :

Therefore, we can say that percentageisaform of fraction.
Example2.
On 26th January, 200 laddoos were brought to aschool. If 90% of theladdooswere
distributed to students, find out the number of laddoosthat remained ?
Solution. Total no. of laddoos= 200
No.of laddoosdistributed = 90 percent of 200

Q0
No. of laddoosdistributed = 200 x 100
=180
Remaining laddoos =200 - 180 = 20 laddoos.
Example 3.

The population of avillageis10,000. Out of which 60% arewomen, 25% aremen &
therest are children. Find the number of men, women & children?
Solution: Populationofthevillage = 10,000
Since60%arewomen = 60% of 10,000

10,000x 60
100
.. Number of women = 6000

Given 25% of populationaremen
= 25% of 10,000

. Thenumber of _ 10,000 25
.. e numoer or men = —100

.. Thenumberof men  =2500

Thenumber of children = 10000 - (6000 + 2500)
= 10,000 - 8500
=1500 children.

So, thenumber of women =

Example4.
Shyamu bought abook for Rs. 50 from ashop. The shopkeeper gave him adiscount of
20%. How much did Shyamu pay the shopkeeper?
Solution:
20% discount means
Out of Rs. 100 discount got isof Rs. 20.

. . 20
.". Out of Rs. 1 discount got isof Rs. 100°

. . 20
Out of Rs. 50 discount got isof Rs. 100" 30 =Rs. 10
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=10.
Therefore, theamount Shyamu had to pay the shopkeeper was50- 10 = Rs. 40.
Exampleb.
() Findout50% of rupees650 ?
(i) Find 5% of 750 kilograms?
Solution:
i) 50%of Rs. 650 _ 050x%0
100
= Rs. 325
(i) S%of 750kilograms = o>
100
=37.5kilograms.

Example6.
Dhawal got 450 marks out of 500 and Yash got 675 out of 900. Whoseresult is better?
Solution:

Accordingtothequestion
Dhawal gets450 out of 500
*." Marksout of 500 =450
_ 450
Marksout of 1 =500
Marksout of 100 = £0>< 100 =90=90%
500 1
Yash gets 675 out of 900
*." Marksout of 900 =675
_ 675
Marksout of 1 =900
Marksout of 100 = 85 x 100 = 75%
900

The solution shows that Dhawal’s result is better than that of Yash.
Try to solvethe problems by some other methods or anew method. Discussthe method
you have used with your teacher.

1. Changethefollowinginto percentage:

. S N 1 , 3
O @ 5 @ W) 5
2. Changethepercentagesintofractions.
0  50% (i) 15%  (jii) 2% (v) 10%
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Nookow

10.

11

12.

13.
14.

15.

16.

Find out 60% of Rs. 360.
How muchis15% of 480 kilograms?
Seetagot 250 marksout of 500. Convert her marksinto percentage.
If Ram getsamaths book priced Rs. 10 at 10% discount. How much will hepay for it?
On Independence Day, 300 toffeeswere brought to aschool. 99% toffeesweredistributed
to students. What number of toffeesremained?
If Rupagets 390 out of 600 marksin her annual exams, what percentage of marksdid she
get?
If arubber isstretched to twiceitslength, find out the percentageincreasein length.
40% of thetotal population of acity aremen and 35% arewomen whiletherest are
children. If the children number 18,000, find the number of men & womeninthecity.
The population of avillageis 3000. It increased by 10% inthefirst year and after oneyear
the population decreased by 10%. Find the percentage of increase or decreasein the
population.
A person buysthingsof Rs. 630. The shopkeeper takesonly 567 rupeesfrom him.
What isthe percentage of discount that the person enjoyed?

75% of anumber is 600. Find the number ?

A person deposited Rs. 5000 in the bank . After afew years he got Rs. 6000. What
the percentageincrease hisdeposit?

Out of 40 studentsenrolledinaclass, 36 boyshave passed in the examination. Find out
the percentage of successful and unsuccessful students?

90% of thepeopleinavillageareliterate. If the population of that villageis 1600, find
out thenumber of literate & illiterate people ?

Percentage means per hundred.
We can compare quantitiesthrough percentage.

Percentage can be expressed asfraction, in decimalsand asratio and fraction,
decimal and ratio can be converted into or expressed as percentage.
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EQUATIONS

When you comparetwo numbers, you say that one number isgreater or smaler or equal
to the other number. Below are given some statements of comparison. The statements are
incopmlete. Put the symbols =, > or <in the boxesto compl ete the statements.

RITY 1

Exanple (1) 3+5 7
@ 8+7 [ __]15
3) 4+6 |:| 1
4 13+8[ |18
G 23+7[ ] 30

How did youfind out the gppropriate symbol for the stlatements. Think about thereasons
that you gaveyoursdlf.

These are two sides of the statements. Those towards the left of the box and those
towardstheright of thebox. Inthestatements 3 + 5istheleft sde& becauseitisgreater than
7,sowewrote3+5>7.

Select these statementsfor which you have used the = symbol and note themin your
copy. Those statementswhich you have not noted down are statements of inequality. Let us,
look at some morestatementsinwhich variableshavebeenusedfore.g.inx+5=13,if x=5,
then substituting 5 in the place of x, wewould get 5 + 5 = 10, whereas the right side = 13.
Therefore, the statement that | eft hand sideisequal toright hand sideisnot true

So,L.H.S. # R.H.S, inthestatement if x = 8, then both sideswould becomeequa
and thestatement L.H.S. = R.H.S. would becometrue.

Below aregiven somestatements. Thevaueof xisgivenwith them. Writedown whether
the statementsaretrue or fal se according to the given values of x.

1) x+3:8,ifx:5,thenthestatementis

2) x-2=4,if x=7,thenthe statement is

3) x+2=10,if x=8, thenthestatementis__ .
4) 7=12-x,if x=3, thenthestatementis____ .
5) 3=x-9,if x=5,thenthestatementis__ .
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Find out whether these statementswhich arefal se, woul d becometrue for somevalue of
x. If yes, then writedown thesevalues of x for thefal se statementsin your notebooks. In that
case, theabove statementswould stand true only when both the sides are equal to each other.
These statementsin which variables areincluded and both the sides are equal are known as
equations.

These equivalent statements which have one or more than one algebraic numbersare
caled equations. Thusindl the variableand nonvariable d ements of theequivaentssymbol (=)
represent. TheLeft Hand Sideand al those variablesand nonvariable e ementson theright of
thesign represent the Right Hand Side of the equation.

Why Equation ?

Oneday, Naresh asked hisfriendsaquestion.

“Guavas have been kept in two baskets. The second basket contains two times of the
guavasinthefirst basket. If 8 guavas are added to thefirst basket, the number of guavasinthe
second basket become equal to the number of guavasin thefirst basket. Can anyonetell the
number of guavas in both the baskets?”

All the friends of Naresh began to think about the problem but they couldn’t make
anything out of it. Just then Anu said that thefirst basket contains 8 and the second basket
contains 16 guavas. Naresh said, “The answer is correct, but how did you solve it?”” Anu said,
“I have read that if a number is added to the same number, then we get twice that number since
thenumber of guavasinthefirst basket is 8, then 8 more guavasadded to thefirst basket would
make 16, which is the number of guavas kept in the second basket, so I got the answer.”

Naresh said, “We can solve this by another method.

Guavaskeptinthe

Guavasinthe second basket, twice
first basket. the number of guavas
inthe 1% basket.

Guavas (1% basket) + 8 = 2 x guavas (2™ basket)

8 added & 8 alonewill makeit two times (twice). Therefore, thefirst basket has8 and
the second basket has 16 guavas.

Farida remembered, “We have read about it in the lesson on “Variables’ that when we
do not know any number, we can consider it as a variable.”

Suppose, the first basket has X guavas. Then in the second basket we will have 2x
number of guavas.

Now, 8 guavasadded to thefirst basket, will makeX + 8 guavasinthat basket whichis
equa tothe number of guavasin the second basket. Thismeans,

X +8=2X

Naresh exclaimed, “Wow! that makes it an equation! Here if we put 8 as the value of X,

thestatement will becometrue. Thisadso meansthat dl equationswith unknownvauesor varigbles
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can easily be solved!” So, you have seen that equations are quite useful to help us find out values
of unknown quantities. Now, let usunderstand how variablesareformed:

How to Make Equations

Let usplay agame. How old areyou? Think of your own age. Add 5toit. Multiply the
sum by 2 and subtract 10 from the product. Now from this difference subtract your age. The
answer will beyour age!

Naresh’s solution | «——— | Teacher’s Instructions | — 3 | Anu’s solution

12 years «— Think of yourage. — 1lyears

12+5=17years *— Add5 —> 11+5=16Yyears
17x2=34years <+——— Multiplyby2 — > 2x16=232years
34-10=24years «——— Subtract 10 —— > 32-10=22 years

24 - 12 =12 years «——— Subtractyourage —— 22-11=11years

Thusall studentsfind that the age that they thought of in the beginning comesasthe
answer in the end. How did this happen? Let’s find out.

Suppose, the age thought of isx years.

5 added to age = X+5
Summultiplied by 2 = 2(x+5)=2x+10
10 subtracted = 2x+10- 10 =2x
Agethought of subtracted = 2X - X =X

Thismeansyou are getting the number that you thought of in the beginning asyour age.

As soon as Raju looked at the steps of the equation, he was excited and said, “Now |
can also ask questions about making equations!” He asked, “If a number is multiplied by 2 and
5is subtracted from its product, the result is 3, what will the equation be?”

Anu at onceformed the equation.

Suppose, thenumber isx; multiplied by 2, we get 2x, 5 subtracted from the product
given 2x - 5whichisequa to 3. Thismeanstheequationis

2x-5=3

Anu said, “Now, I’m giving you an equation you’ll have to write it in words?”

Equation: 7y-5=9

Hamidacould at oncethink about it that 7 multiplied to any number and 5 subtracted
fromitgives9.

Now, dl childrenintheclassstarted takinginterest inframing & solving equations. It was
fun.

1. Identify which of theseareequations:
@) x-4=10 (Vi) 7=2x-5
(i) x-4-10 (i)  3x -2x=2x
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(iii) 2y-3+9 (viii) g =3

(iv) 5(2y-3)=15 (iX) 45+32x=z2

v) X +4 ) ly + Ix = px
2. ldentifytheL.H.S. and R.H.S. inthegiven equations

i x-5=9

i 2x-3=7

(i) 2y =9-y

(v) 2y=6

(v 15=2a+5

3. Inthefollowing statementsuse “y”” for theunknown numbers& changetheminto
equations.

(i)  3subtracted fromtwiceof thenumber gives17.

(1)  Thesixthpart of thenumberis?.

@iy  Thedifferenceof thenumber and5is8.

(iv)  7multiplied by the number and 5 subtracted gives9.
4. Writethefollowing equations as statements:

i x-6=9
@[ 7y-14=0
N 2X

(i) 3 =6

V)~ +5=10

) 38-2x =4

[ Solving Equations

In Activity 2, you have seen that each statement istruefor only onevalueof x, e.g. In
X+ 2=4,if x=7, the statement would become fal se because on putting the value of xas7,
L.H.S. will not be equal to R.H.S. Hence, the statement becomestrue only whenx=2. This
meansthat thesekind of equationshave only onesolution.

I

Inthetable bel ow are given some equationswith x asthe variabl e, decide whether the
L.H.S. and R.H.S. of theequations are equivalent or not for the different valuesof x shownin
thetable.
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L.H.S.of| R.H.S. of Whether L.H.S.is<,=or >R.H.S.for the
S. No. Equation the the different valueof x

equalion equation x=0 x=1 X=2 X=3 X=4 X=5

1 Xx+3=5 X+3 5 < < = > > >
2 X-2=3
3 X+3=2X
4 x+4=4

5 3X+1=3+X

6. x+5=10

Intheaboveexample, thevaueof x for whichboth L.H.S. and R.H.S. areequd, isthe
only correct solution for the equation. Thismethod isknown asthe Tria and Error method.
Let uscompare some of the characters of equationswith thehel p of aphysica balance.

?

= Fig 2 2

Infigure 2, theequation x- 2=3isx- 2andtheR.H.S. is3. Thebalance isin astate
of equilibrium. Now if we put some weight on the left pan of the balance, then to bring the
balanceinto astate of equilibrium, we shall haveto put the same amount of weight fromthe
R.H.S.too. Similarly, if wetake out someweight fromtheR.H.S., wewill havetotakeout the
same amount of weight from L.H.S. also to maintain the state of balance. Thismeansif any
operation iscarried out on oneside of an equation, the sameoperation hasto take place onthe
other side of the equation too, then only wecan maintain equilibriumintheequationandthatis
what an equation by itsnamemeans.

Therefore,inx-2=3

knowingthat (- 2) + (2) =0, if weadd 2to the L.H.S. of theequation, only xwill remain.
Since2isaddedtothelL.H.S, 2isaddedto R.H.S. aso.

Therefore, x-2=3isequivaentto

X-2+2=3+2
or X+(-2)(+2)=5
or x=5

Similarly, if 7x=21.
Weknow that if 7isdivided by 7, weget 1, soif 7xisdivided by 7, we shall have x.
SinceL.H.S.isbeingdivided by 7, theR.H.S. d sowill haveto bedivided by 7. Thismeans
7x=2listhesameas
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or

7x 21

7 7

Xx=3

165

From the above examples, you havelearnt that if aconstant isadded to both sdesof an
equation or is subtracted from both sides of equation or gets multiplied to or divided by a
constant on both sides, theseisno changein the state of equilibrium of the equation.

Gorom

Inthetablegiven below, which of the operations- addition, subtraction, multiplication or
divisonwill be carried out on both sides of the equations, so that the val ue of xisobtained. Fill
inthetableasshownintheexample.

Sho| Equaion |removetheconsantram|  ouion after | Valueofxate he
the variable’s side
1. | x+3=5 3subtracted X+3-3=5-3 X=2
2. |x-5=7
3. |2x=6
4, |x/3 =5
5 |x+7=2
6. |7=2z-4
7. |5+x=9
8. |4+x=2
9. |-7=3+y
10. |4=8y
Solvethegiven equations:
() x+3=10
i) 6=y+4
(i) S+6=15
(iv) 7+t=25

EIVITY )

You have learnt how to solvesimple equations, in which any operation hasto becarried
out once. Now let us sol ve some equations where two operations need to be carried out, in
order tofind asolution.
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The operation
that would . .
. Operation for Equation
SN Equation removethe Equgtlon aft_er both sidesthat | after the 2™ Value of
o] constant from | the1™ operation . X
s would remove operation
the variable’s
side
2X=6; or 2% 6
1 2xX+3=9 Subtracted3 | 2x+3-3=9-3 | dividingboth | —=—==3 x=3
sdeby 2 2 2

2. | 18x-11=61

3| X.13=1
7

4. | 1+%=3
5

5| X.5=-6
4

6 | 0=X1
14 7

1. Solvethefollowing equations-

i) 3x+8=20 i) 4x+10=30

i) 5x-7=8 \Y) 6x-7=11

21 _

V) 3x+7:O Vi) 29=7x+1

vi) 60-8x=-4 vii)  19x+7=45
You havelearnt solving and making equations by now. Here are some problems about

numbers. Try to solve them using equations.

Examplel.

If 5isadded to anumber, the number becomes 20. What isthe number?
Solution:

Supposethe numberisx

Accordingtothegiven problem:

X+5

Xx+5=20

5 subtracted on both sides

x+5-5=20-5

X =15
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Verification:
LHS=x+5
=15+ 5 (putting thevalueof x) =20=R.H.S.
Example2.
6 subtracted from anumber makesit 10, what isthe number ?
Solution :
Supposethe number isx
From the above statement, 6 subtracted from the number makesit x- 6, that is

equal to 10.
Thismakestheequation: x- 6 =10
6 added to both sidesmeans

X-6+6=10+6
here (- 6+ 6=0and 10 + 6 = 16)

or x =16
Verification:
LHS =x-6  =16-6(putting thevalueof x)
=10
=R.H.S.
Example 3.
7 added to twice of anumber makesit 37. What will the number be?
Solution:

Supposethe number isx.

Twicethe number would be 2x.

According to the problem, 7 added to twice the number makes 37.
Step 1: Twicethe number

= 2X
Step 2: 7 added to 2x
=2X+7
Step 3: Asper the problem
2x+7=31.
(7 subtractedfrombothsides) 2x+7-7=37-7
2x =30
o . 2x 30
(Ondividing both sideby 2) 27

X =15
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Verification:
L.H.S =2X+7
=2x 15+ 7 (on putting the value of x)
=30+7
=37
=RH.S
Example4.
Onethird of anumber gives 11. Find the number.
Solution:
Let thenumber bex.
1 X .
3 the number would be 3 whichisequal to 11..
. X —_
-3 7 11

Tofind out thevaueof x. 3 hasto beremoved from thedenominator of theL.H.S. of the
X
equation. For this3 ismultiplied to both sides of the egaution 3 x3=11x3
X =33.
Exampleb.

Thesum of theagesof Malati and her father is49years. If Mal ati is12 yearsold.
Find out how old isher father ?

Solution:
Suppose the age of Malati’s father is x
Thesum of both their ageswould be
X +12.
Giventhesum of ageof Mdati & her father = 49 years.
Therefore, x+ 12 =49
X+ 12-12=49- 12 (Onsubtracting 12 from both sides of theeq".)

oo x+0=37
o x =37
Thus Malati’s father is 37 years old.
Verification:

Sum of Malati’s age & her father’s age
12 + 37 = 49 years.
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Example6.

Shivani hasonly 50 paisecoinsin her purse. If shehas 25 rupeesin her purse, how
many coinsaretherein her purse?

Solution:
Suppose the number of coins in Shivani’s purse is .
Thevaueof each coin =50 paise.
1
or Valueof each coin =5 rupee
_ 1
.. Vaueof dl thecoins = 5 Xrupees

According to the condition given ontheequation

1
5 x=25
1 L .
5 XX 2 =25 x 2 (On multiplying both sides by 2)
x =50
Therefore, Shivani’s purse has 50 coins.
Verification:
Thevaueof 50 coins =50 x 50
= 2500 paise
= 25 rupess.

1. Solvethefollowing equations.

0) X-3=-4

i) z-8=0

i)  3y=9

iv) 16=3y+7
X_

V) 5+§—7

vi) 9z-7=14

2. Solvethegiven equationsand verify your answer.
i) 3(2+x) =12
ii) 10-z=6
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X
if) 5= 15
v) 7-4y=3
3. Twiceanumber makesit 10, what isthe number?
4. If 35isadded to twiceanumber, 85 isobtained. Find the number ?
5. How many 25 pai se coinswould make 10 rupees?
6. If 4issubtracted fromthehalf of anumber, weget 6. What will that number be?
7. Umahasfew metersof cloth. If shemakes4 curtainsof 2 metreseach, shestill has
5 metresof clothleft. Find out how much cloth did she havein the beginning?
To solve any problem with the hel p of equations, wewill haveto keep thefollowing
thingsinmind:
() Readtheproblemwel andidentify theknown variablesand theunknown varigbles
(i) Denotetheunknown numbers/ variablesby x, y, z etc.
(i) Changeevery word of theproblem (asfar aspossible) intoamathematica statement
(iv) Identify thevariablesthat are equal and make aproper equation.
(v) Solvetheequationtofind out theunknown variable.
(vi) Varify whether the solution sati sfiesthe conditionsand the equation that hasbeen

made.
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GEOMETRICAL FIGURES

[ Using the Scale

When you go to the market to buy clothes, the shopkeeper generally usesanironrod or
scaleto measurethe cloth. You have al so used the scalein your compass box several timesto
measurelengths. Look at the scale of your compassbox carefully and try tofind out theanswers
tothefollowing questions:

Therearetwo kinds of measuring unitson ascae. Find out into how many small parts/
divisonsaretheunitsof both kindsdivided? What isthe measure of thesmallest divison?

We use the scale on many occassions. Can you draw three line segments in your
notebooks that measure 3.5 cm, 4.2 cm and 8.9 cm respectively.

Draw morelinesegmentsof different measures. List thestuationsinyour daily lifewhen
you need touseascale.

| Drawing A Circle

You must have used the compassto draw circles. You al so know what acircleisand
what kind of figures or objectsarecircular. Let usmake alist of objects around usthat are
circular. You haveadready made such alist before, so thistimeyour list ought to belonger.

[ Knowing About the Compass

1) How many armsdoesacompass have?

2) Arethearmsof thesamelength?

3) What isthe pointed arm used for? Should the point be
inclined when you use the compass?

4) Whiledrawing acircle, if the pointed arm shiftsfromits
position, will you be ableto draw aproper circle?

You now understand how the compassworksand how itis
used. Draw inyour notebook circlesof radii 3.2cm, 4.7 cm and
5.1 cmrespectively. Think of moremeasuresof radiusand draw a
few morecirclesyoursdf.

You havedsolearnt to usethedivider inthelessononline
segments. Canyoutell the usesof the compassand thedivider?

[ The Protractor

Your geometry box has aprotractor too. Look at it carefully and answer the questions
givenbeow:
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)  What istheshape of the protractor?
i)  Into, how many divisonsisthesemicircular part of the protractor divided?

i) Canyoudraw anglesof 47°,95° and 170° in your notebooks?

The Setsquare

By now, you know about the scale, the compass, the divider and the protractor in your
geometry box. Isthere any other instrument in your geometry box?

Takeout thetwo triangular instrument that remainin your geometry box and keep them
on your notebook. Now trace the outline of theseinstrumentswith the hel p of your pencil that
you get the shape of theinstrument on the paper.

Measurethe angles of thetwo triangul ar shapes. You will find that one angle of each of
theinstrumentsisof 90°. Theremaining two anglesare of 45° eachin oneinstrument andin
another ingtrument theanglesare of 30° and 60°.

Thesetwo instrumentsare known assetsquar es.

Now with the help of the setsquares draw an angle of 90° on any lineon your notebook
and verify themeasurewith the protractor.

If theangle made by the setsquareisnot exactly of 90°, how different isit? Think of the
reason for the difference.

You know that the setsquareisuseful for making anglesof 90°. Let us construct some
morefiguresusing the setsquare.

Drawing aperpenicular on agiven linesegment from a point that isnot situated

ontheline.

Suppose PQisalinesegment and M isapoint outsidetheline segment.
[-Steps of Construction

1) Putthescdeonthepaperinsuchawaytheatitisaignedtothelinesegment PQ(Fg2).

2) Keeponeperpendicular sdeof the setsquare dong the scale. Be careful that the
scale doesn’t slide or move. The other side of the setsquare is now perpendicular
tothescale.

3) Holdthescaletightly onthe paper and didethesetsquarealongthescaeinsucha
way that the perpendicular side of the setsquare touchesthe point M (Fig 4).

4) Draw alinesegment from point M along the perpendicul ar side of the setsquare.
5) Thislinesegment would be perpendicular or PQ.

.M M

P Q L
"'I'I!T]'ﬁ}{llll"ﬂ'llllll]llllllll'l |II!'|I‘
|1234567s 12345 698

Fig2 Fig3 Fig4
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[ Drawing Parallel Lines with the Help of Setsquare and Scale

You havelearnt that the perpendicul ar distance between two paraléd linesisawaysthe
same. You haveaso learnt to draw perpendicular on aline segment with the help of setsquare.

Canyoudraw aparald linewith respect to thelinein your notebook with the hel p of
setsquare and scale? Try to do so, Write how you draw the parall el line.

Draw A Line Parallel to The Given Line Segrﬁent From A
Point Outside the Line Segment.

Sepsof Construction
Pisapoint outsidelineAB. Weneed to draw aline parallel to AB from point P.

1)
2)

3)
4)

5

TheTheory of Construction
Drawingalineparald to another [ine means R
drawing aperpendicular on the given line and then
drawing another perpendicular to the drawn
perpendicular. Doyou agreewiththis? Asitisshown
infig 6, RQ isperpendicular to lineAB, and RSis
again perpendicular to RQ. So now AB and RS are

pardld.

1
1

Z

Lgaden i

s
<

£
£
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§
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¥
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8

Fig4

Place one perpendicular side of the setsquarealongthelineAB.

K eep the setsquarefixed and place the scal e along the other perpendi cular arm of
thesatsquare(fig4).

Hold the scale in a way that it doesn’t move.

Sidethesatsquared ongthe scdetill the perpendicular arm of the setsquaretouches
thepoint P

Finaly, keeping the setsquareat that point draw astraight lineaong thesideof the
setsquarethrough P. ThislinePQwill bepardld toAB. You canverify it by measuring
the distance between PQ and AB at different points.

w

Q Fig6
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[Drawing a Parallel Line at a Particular Distance from the given Line

Supposeweneed to draw aline paralld at adistance of 6cms.

1) DrawlineAB.

2) Usesatsquareand scaleto draw aperpendicular onAB (fig 7).

3) Takeapoint R on PQ insuchaway that thedistance between Q and R be 6cm.

4)  Draw aperpendicular RSon Rwiththehep of setsquare. RSwill beparale toAB
and thedistance of RSfromAB will be6 cm.

=3

1. Drawalinesegment of 3cmand construct paralldl linesat the given distances.
@i 1.5cm (i) 2.0cm (i) 2.2cm (iv) 3.1cm
I Using the Scale and Compass to Bisect a Line Segment
L et usdo an activity
Gt

Draw aline segment AB of any measure. Keeping
the point of the compassonA, stretch the other arm upto B

and draw acircletaking A asthe centre. Now draw another P
circleof the same measuretaking B asthe centre. Mark the ¥
pointsand namethem. i“

Now reduce the stretch of the compass, place the \E’
point of the compassonA and draw acircle, then draw another %
circleof samemeasure by placing point of thecompasson B. 0

Mark the pointsat which thetwo circlesintersect and Fig9
namethemasRand S.

Similarly, go on reducing the stretch of the compass and go on drawing intersecting
circlesfrom point A and B. Keep marking the intersecting points. Now can you answer the
guestionsbelow?
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1) Youarereducingtheradii of thecirclesgradualy. Will two circlesof sameradius
that arebeing drawn from point A and B awaysintersect each other? If not, till
what measurewill thecirclesdrawn at point A and B intersect each other?

2) ArethepointP,Q,R, S, T, U etc. that you have got colinear? Canyou tell why they
areso?

3) InwhatratiodoeslinePQ bisectlineAB?

4)  What angledoesline PQ makewithlineAB?

Whiledoing the activity you must havefound that thelength of theradii get reduced to
lessthan half. Consequently, theradii or circle drawn from point A and B go on reducing and
they do not intersect or cut across each other.

Thus, you can say that if you want to draw abisecting linefor aline segment of agiven
measure, we need to stretch the compass at more than half of the line’s distance and draw circles
or arcswiththeend pointsof thegiven line ssgmentsasthetwo centre. Now, if theintersecting
pointshisecting alineof thecirclesor thearcsarejoined, weget alinebisectingtheorigina line
whichisaso perpendicular onit?

1) Givenaretwo pointsA and B inthepicture. Jointhem.

A B

2) Keepingthe point of the compass at A measure more P
than haf of thelength of AB and draw arcson both sides of theline. K

3) Repeat theprocesswith placing the compass on point o
B and draw arcsonboth sides of the linein such away that the A B
arcsintersect each other. Namethem asPand Q.

4) Nowjoin PQ. y

5) Namethe point at which line segment PQ cutsAB on Q

O. Now measureAO and OB and seeif AO=0B?

6) MeasureDBPOB. IsBPOB =90°? Theline PQ obtained like thiswould bethe
bisector of lineAB.

[Making Angles of Different Measures Using the Compass

C B
IIVITY 3

Draw acircleof any radiusand nameitscentre.

2) TakeapointA onthecircle. Keep thecompasson D 0 A
point A and draw an arc on the circlewith the samemeasure as
theradius.

3) Place the compass on the point where you have
drawn the arc and draw another arc with the sameradius. Fig10
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4) Repeat thisprocessof drawingarcsonthecircle.
Find theAnswer tothe QuestionsBelow :
1. Inhow many arcsthecirclecan bedivided equa to the measure of theradius?

2. Jointheintersecting pointsof all thearcstothecentreof thecircle. What isthe
measure of the anglethat isbelng made by joining two consecutive arcs?

3. Aredltheanglesof thesame measures?
4. If dl theanglesareof equal measures, what isthe measure of oneangle?

Whilefinding the answersto the above questions, you havefound that onacircle, six
arcs equal to the measure of its radius can be cut. The consecutive intersect points on the
circumference of the circle make 60° angleswith the centre. Each angle made by consecutive
intersecting pointsisof 60°.

Now you make 60° angleswith the help of compassand scale. You must havedrawn an
angle of 60° with the help of compass and scale, let usrepeat the process.

M
mD A mD A
Fig11 Fig12
M
|
© D pgg1z A

1. Draw alinesegment and makean arc from point O, that intersectsOA at D (fig 11).
2. Keepingthecompassat D, cut another arc of themeasureof theradiusat M (fig 12).
3. Join OM and extend it (fig 13).

4. BAOB =60°

You havedready dividedthecircleintosix equd parts
withthemeasure of theradiusof thecircle. M

Every part makesan angle of 60° with the centre. In
the above example you’re got an angle of 60° by cutting an
arc. Takingthesamearc if you make another arc ahead from D
point M, then you’ll get an angle 120° and if you cut arcs
thrice, you’ll get an angle of 180°.
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1 Makean angleof 120° withthe help of compassand scale.

| Bisecting an Angle

Seps of construction:
1. TakepointBonbBABC.

D
Fig14 Fig15 Fig16
2. Placeyour compasson point B and draw an arc of any radiusto cut AB at D and

BCaE.

3. Makeanother arc taking D asthe centre and make another arc E of the same
radius, so that both arcsintersect each other at point R (fig 16).

Join BR and extend it.
ThelineBRisthebisector of DABC.

1. Makeanangleof 52° and draw its bisector.
2. Makeanangleof 170° and draw its bisector.
3. Bisectanangleof 60°. Now tell what isthemeasure of each new anglesyou got?

I Constructing an Angle Equivalent to the Measure of A Given Angle

Suppose D AOB isgiven, we need to construct another angleequal toBDAOB.

R
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1. DrawlineQP wehavetomakean angleequa toDAOB at point Q.
2. Stretch the compassand keep its pointed end at O. Cut an arcin away that both
arms OA and OB get cut at R and Srespectively (fig 17).
3. Cutanarcof the samemeasure with the compassat Q which cutsQPat T.
4. KeepingthecompassonR, stretchitto Sand usethemeasuretodraw anarcat T
that cuts TU (fig 18).
5. JoinQU andextendittoR.
Now DPQR =DAOB
1. Makeanangleof 55° withthehelp of the protractor and a so makean equa angle
with the help of scaeand compass.
2. Drawanangleof 120° withthehelp of theprotractor and draw an equivalent angle
with thehelp of ascaleand compass.
3. Givenapoint Poutsidethelinesegment AB. Draw aperpendicudr from Pon AB.
[ Steps of Construction
1. DrawalineAB andtakeapoint PoutsideAB.
2. TakingPasthecentredraw anarc of radiusthat isconvinient which cutsAB on D
and E (fig 20).
3. Considering D and E asthe centre draw two arcswhich cut each other on R.
Join PR (fig21) and extendit.
So, PR AB
4. PRandAB meet at Q(fig22).
.P * P * P P
> 2 _EBn Lo E, «0_|QF/,
A B A B A B A B
R KR
v
Fig19 Fig20 Fig21 Fig22
Drawing aperpendicular on AB from point Psituated on linesegment AB.
[ Steps of Construction
1. First,draw aline segment AB and makeapoint Ponit.
2.  Keepthepointed end of the compass on point Pand with any radiusdraw anarc

on line segment AB that cuts AB on thetwo pointsQ and R.
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v
A «—»B qQ S R-..- :Q S R.-:
P ‘F p D (P
Fig23 Fig24 Fig25 Fig26

3. Now keep the compasson R and draw an arc with any radius.

4. Repeat the process by keeping the compass at point Q and draw an arc of the
sameradius, it should bedrawnin such away that it intersectsprevioudy at point T.

5. JoinpointTtoP,
Theobtained line segment PT, isthe perpendicular. Therefore, PT AB.

1. Draw alinesegment of 5cmanddraw alineparallel toit at adistance of 3cm.
Congtruct thefollowing angleswith thehel p of setsquare.
@) 45° (i) 60° @iy 30° (iv) 90° (v) 120°
3. Draw linesegmentsof the given measuresand bisect them.
@) 5cm @) 45cm (i) 36cm  (iv) 5.4cm
4. Draw thefollowing angleswith the help of compassand scale.
@ 60° (i) 90° @iy 120°  (iv) 150°
Bisect theabove angles using the compassand scale.

Draw thefollowing angleswith the help of protractor and draw equa angleswith
thehelp of compassand scale.

0 65° (i) 92° (i) 108° (v) 126° (v) 153°



Chapter 16

MENSURATION-1
AREA

Inlesson 2, you havelearnt about closeand openfigures. Inour daily life, you see many
figures. Look at thegivenfigurescarefully.

04 05 06
B
A B A A B
A
10
7 B 08 \/
Fig.1

Inthefiguresgiven above can you start at point B and move around thefigureto reach
point A without crossing theoutlines?If yes, then thefigureinwhich you can do so, isan open
figureandif not, it would beaclosed figure.

So, now you must have recogni sed an open and aclosefigure. Can you say whether the
given examplesare open or closed in nature?

akho-kho playground.

afootball playground.

the ground on which we play “gilli-danda’.
thekabaddi playground.

the place where we play “billas’.

o s~ wbdhpE
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Area

Every closefigure hassome spacewithinitself. Somepointsare outsideit and we cannot
reach the point insdewithout crossing the outlinefigure. The spaceinsdeaclosedfigureisits
area. Somefigures have more spaceinside. Thosewhich have more space are bigger.

[ Area of a Rectangle

You have learnt about rectanglesin ClassV. It isaquadrilateral whose opposite sides
areequa and every angleisaright angle.

G

1. A rectanglehasalength of 6cm and width of 3cm. Draw vertical and horizontal
lines on both sides at adistance of 1cm each.

6cm
3cm
horizontal state of therectangle vertical stateof therectangle
Fig4
2. Dividetherectangleinto 1cm x 1cm parts, likethis
3cm
6cm
6cm
lcm |:|
3cm
lem Figh

In the figure above each small squareis 1cm x 1cm. Count there 1cm x 1cm small
squares.

No. of squares =18
Areaof 1sgquare =1 sguarecm.

18 squarearea =18 squarecm.
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Conclusion:

Thelarger therectangle, themorewill bethe number of 1square cm squares.

Area = 18 squarecm
= 6cm x 3cm
or = 3cm x 6cm
Areaof aRectangle = Length x breadth

Sincethe operation of multiplication followsthe commutativelaw. Thereforewe could
asowriteAreaof the Rectangle= Breadth x Length.

1. Theplacethat your mathematicsbook coverson asurface.
2. Thespacescovered by the blackboard.
3. Youmust bethinking that these coverslarger spaces. How shal we measurethem?

[ Area of a Square

A squareisaspecid kind of rectanglewhoses deéareequal , that
isthelength and breadth of asquareareequal.
If wedivideasquareof 4cm x 4cminto unit squaresof 1cmx 1cm. §
A A
4cm
Fig6
4cm
v v
< > " 4cm i
Fig7 Fig8
lsquarecm = lcmx1cm
Areaof thesguare = the number of unit squares
= 16
Areaof oneunitsquare = 1 squarecm
Areaof 16unitsquare = 16 squarecm
Areaof asguare = 16 squarecm

Thearearepresented = 4cm x 4cm
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Thus,
or

Example 1.

If theside of asguareis5cm. What would beitsarea?

A

5cm

v

Fig9
Inthefigure, asquare of 5cm has been shown. On each arm mark point at gapsof 1cm.

Each Box
1cm?

Fig10

Now jointhetwo markswiththehelp of horizontal and verticd lines. Thiswill dividethe
bigger squareinto smaller squares. Now count the 1cm long and 1cm wide boxesinsidethe
quare.

Areaof thesquare = No. of lcmlongand 1cmwideboxesinsdethe square.
= 25
= 25 x Areaof 1 box
= 25 x 1sguarecm
= 25 squarecm
\ Theareaofthesquare = sdexside

squareof theside
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Example 2.

A rectangleis7cmlong and 3cmwide. Finditsarea.

Solution:
Herelength of therectangle = 7cm
breadth of therectangle = 3cm
Areaof therectangle = length x breadth
= 7cmx 3cm
= 21cny?
or 21 squarecm.
Example 3.

Find the areaof asguare whose sideis8cm. long.

Solution:
Areaof asquare = Sidex side
= 8cm x 8cm
= 64 cm?
or 64 squarecm.

M athematics- 6

1. Recognisetheclosedfigures.

(v) ‘0
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’ @ (vi)
wi) [ (Vi)
P
i %5 |
(ix) )

(xi) (i)

(iii)

(xiv) J

(xv)
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Find out theareaof the rectangleswhose length and breadth are asfollows-

@) length=6cm; width=2cm
@) length=10cm; width=1cm
@) length=12cm; width=6cm
(iv) length=135cm; width=10cm

Find theareasof the squareswhosesidesare:
() 6cm (i) 12cm (i) 13cm (iv)3.5cm

Draw linesat 1 cm distance horizontally and vertically insidethe squaresand find
out theareaof the square. Also veryify your answer with theformula

(i) length=5cm; width=4cm
(i) length=12cm; width=2cm

Thesideof asquareis6cm. Draw linesat 1cm distance horizontally and vertically
insidethe squareto find theareaand verify your answer with Q3. (i).

Theareaof an object isthe space covered by it on aplane surface.
Theareaof arectangle =length x width
Theareaof asquare =gidex side=(side)?

Theunit of areaissquare unit.
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MENSURATION - 2
PERIMETER

Look at thegiven figures. They have been made by thread.

A A A
Figl Fig2 Fig3

Intheabovefiguresif westart moving fromapoint A and completeafull circleandreturn
toA again, itisdefinitethat the distance covered woul d beequa tothelength of thethread required
to makethisfigure. Thisistherefore, thelength of the circumferenceof thefigure.

Make some more such figures with the help of thread and find the length of the
circumference of thefiguresyou havemade. Thisisknown asthe perimeter of thearea.
You must have noticed that only one round of thecircumference of an areaisthe perim-

eter, therefore, when wearetrying to make aboundary of wireor bricksfor aparticular area,
we need to measureits perimeter.

Perimeter

Many objectsareusedin our daily lifewhich arecircular, triangular and rectangular in
shape. You have aready seen objects of these shapes. The page of your notebook, chess
board, carrom board etc. arerectangular in shape.

The notebook, chess board, book, posters, blackboard are all rectangul ar. Some of
these are square in shape too. Find out some more objects around you and calegolise the
rectangular and square shaped obj ects.
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List them out in the space given below:

Only rectangular object Objectsthat arein squareshaped also
1 Page of your copy. 1.
2. 2.
3. 3.
4. 4.
5. 5.

Now look at edges of thefollowing figures and say how many edges do they have?

P Q
SEE :
Fig.5

Here, you can seethat thetable has4 sides. Similarly, the chessboard also has4 sides.
Let usfind the perimeter of somerectangular objects.

ECJIVITY i

Measuretheedgesof the upper surface of thetable (fig. 4) and writethem down:

R

Fig.4

Now add all thelengths and writethem down
Thesum of al the4 edges=
=AB+BC+CD+DA = ...ceens F o F o, F o +

&IVITY >

Similarly, measurethe outer edges of the chessboard and add them
PQ+QR+RS+SP =.....c.c.... Frerrerrenens Frrrerreenenens Frrrrererenenens R cm
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P Q Figure6isafootball playground PQRS.
i Astudent of class VI, Golu, wakes up at 5 O’clock
and runs around the playground once everyday.
& Y h hdi Ra k
Playground Canyou say, how much distancedoes Rgju waks
4 for football y oveve?
Total distance covered by Golu in one
. Y round=length of PQ + length of QR + length of
RS+ length of SP.
- .
S . R Inall theseactivities 1, 2, and 3, you have
Fig.6 seen that the sum of thelengthsof dl theedges of
thefigureisthe perimeter of thefigure.
A Find out perimeter of thegivenfiguresand
3em Acm fillintheblanks:
B C
5cm
A Fig. 7 Perimeter = ............c........
2 cm/\Z cm
F B
& By
< 3 AB +BC+CD +DE + EF + FA
= _ + + + + +

D
Fig.8
2
1 1 .
Perimeter =.......ocovvvunn.

3 3

1 3 3 1

2 2

1 3 3 1
3 3
1 / 1
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Keep athread on the pictureand measureitslength. That would bethe perimeter of the

figure
Perimeter =......
Fig. 10
2cm
4cm
6cm
Peri meter. o Perimeter =...... 4cm
Fig. 11 Fig. 12

1. Thelength of arectangular gardenis6cm and itswidthis3cm. You need to makea
boundary of wire around it, find the length of the wire you’ll require.

2. Inarectangular playground that is100m long and 50m wide, how much distancewill be
covered whiletaking 2 rounds of the playground.

How will you find perimeter?You must have understood that
Perimeter of therectangle=thelength of itsfour sides
Now if the length of the rectangle is “/’ and “b’ is its breadth then,
C ¢ D

B ! A

Perimeter of rectangle =the sum of the 4 sidesof therectangle

= length of AB +lengthof BC + length of CD +lengthof DA
= / unit + b unit + ¢ unit + b unit
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= ¢ unit+ ¢ unit+ b unit + b unit

= (¢ + /) units+ (b + b) units

= 2 / units+ 2 b units
= 2 (¢ +Db) units

Therefore, the perimeter of a/Jinit long and b unit widerectangle
= 2 (¢/J b) units
Theperimeter of therectangle=2 (length + width)

Perimeter of Square

Thelength of theside of asquareis6cm. What is

itsperimeter?

Perimeter of asquare = Total length of the 4 sides of
sguare

=6cm+6Ccm+6Ccm+6Ccm =

=4 x6cm (onesideof 6.cm)

(&)
©o

.. Perimeter of square = 4 x length of oneside

Perimeter of square =4 x side

[_Unit of Perimeter

C

6cm

191

6cm

6cm

Perimeter isthetotd length of thecircumference of theclosed figure. So, what should be
itsunit? Since perimeter isactualy thelength and itsunit would be the unit of length.

Fill intheblanksinthegiventable:

Perimeter of
s. | Lengthof the| Breadthof | Thesumof the The rectangl with
no.| rectangle(s) therectangle| sidesof the perimeter of |  thehelp of
(b) rectangle therectangl | formula

1. 10cm 5cm 10cm + 5cm + 10cm 30cm 2(10+5)cm=

+ 5cm = 30cm 2x15cm = 30cm
2. 5cm Scm  |Sem+Scm+Sem+| oocm | 4x5em=20cm

5cm=20cm

3. 6cm 4cm
4. 7cm 7cm
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L et us see some more examples.
Example 1.

Thelength andwidth of arectangular fied d are 50 meter and 25 meter respectively.
An athd eterunsaround thefield 10 times. Find out how much distance doesherun?

Solution: 50m

25m
Here, thelength of therectangle(¢) =50m
breadth of therectangle(b)  =25m
The perimeter of therectangle =2/ +b)
=2(50m + 25m)
=150m

Now theathlete cover 150min oneround.
.. In 10 roundsthe athel eteruns= 10 x 150 m = 1500m di stance covered.
Example 2.

If asquare hasaperimeter of 200m, find itsarea.

Solution:
Here, perimeter =200m
4 x |ength of oneside =200m
lengthof asideof thesquare = ? meters
=50 meters
Now, theareaof thesquare =sdex side
=50m x 50m
= 2500m?
or 2500 square meter.

[_Finding the Perimeter of a Circle

You haveaready donetheactivity of finding out thecircumference of acircle. You have

a so seenthat thelength of the circumference of thecircleand thediameter of acircleareina



MENSURATION - 2-PERIMETER 193

ratiothat isequal to 7T, where TU isaconstant. Therelationship can bewritten asfollows-

Thelength of thecircumferenceof thecircle i
diameter of thecircle

Theboundary around the circleisthe perimeter, whichis
dsoknownasitscircumference.

If theradiusof thecircle=r
then thediameter of thecircle=2r

. Thecircumferenceof thecircle

T
2r '

. . 22
or the circumference of the circle = 27tr (wherem = a )
So, Circumferenceof thecircle(C) = 2pr.
Example 3.

If theradiusof acircleis7cm, find thecircumferenceof thecircle.

C=2mr

2x22x7
C=———=44cm.
7

Example 4.

If oneround of thecircleisof distance 1km. What would betheradius of the
circle?
C = 2mr

2x22x%xr

1000 = 7

7x1000=2x%x22xr

7x1000 _
2x22

_ 1780
r = —1 1 m.

r = 1509 m.
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(1) Thefollowingaretheradiusof different circle. Find out the perimeter.

1. 3.5cm

2.10.5cm

3.17.5cm

(2) Thefollowing are perimetersof different circles. Find out theradius-
4.11cm.
(3) Theradiusof awheel is1/2m. How many rounds do you need to take to cover 11km. of

1. 500 metre

disance?

2.100 metre  3.22cm.

(1) Sedecttheclosefiguresand findtheir perimeter.

0]

)

(vii)

4cm

2¢cm

lcm

2cm

2cm 2cm

i)

(Vi)

(viii)

3cm 4cm
5cm
2cm
1lcm 1cm
2cm
2cm
2cm 2¢cm
2cm
A
5cm 5cm
B C

5cm
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)

3

(4)
©)
(6)

Find out the perimeter of the given rectangles. Thelength and breadth areasfollows:

(i) length=15cm breadth=6 cm
(ii) length= 12cm breadth=6 cm
(iii) length= 3.5cm breadth=2.5cm
(iv) length= 100cm breadth =50 cm

Writein thebrackets, whether the statementsaretrue or false. Correct thosethat are
fdse

() Everysguareisarectangle. ( )
(i) Everyrectangleisasguare. ( )
(i) If dl thesidesof arectanglearemeasuredincm, ( )

the perimeter would bein meter.
(iv) Theperimeter of therectangleisthesum of its4 sides. ( )
If thesdeof asquareis15cm, find its perimeter.
Thelength of arectangleis20 cmand breadthis0.5 m, find out the perimeter incmand meter.
Inthegivenfigure, themeasuresareincms. Finditsperimeter.

@) lcm A lcm (i1) 1cm 1om
2cm 2cm 2cm
2cm ™ 2cm 2¢cm
lcm
lcm
2cm
(i) 2¢cm
2cm 2cm 2cm
2cm 2cm
2cm 2cm

2cm 2cm
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2¢cm
(iv) 2cm v)
2cm
2cm 2cm
2cm 2cm )
2cm 2cm
2cm
2cm each1cm
2cm
2¢cm
2cm 2cm 1cm
lcm
, 3cm 3cm ) +—1lcm
(Vi) (vii)
1cm
3cm
2¢cm

(7) Thelengthof arectangular groundis25m and thewidth is 10meter. An athlete compl etes
4 rounds, how much distance doeshe cover?

1) Itispossibletofind out perimeter and areaonly in closed figures.

2) Closefiguresarethosethat end at the starting point without passing through any point 2 times.
3) Areaof therectangle=theareaof theinner space of arectangle.

4)  Areaof therectangle=Ilength x width.

5) Everysguareisarectangle, but not all rectanglesare squares.

6) Areaof asguare=(side)>

7) Perimeter of arectangle=2 (Ilength + breadth).

8) Perimeter of thesquare=4 x side.

9 1meter> =Imx1m  =100cm x 100cm =10,000 squarecm  =10,000 cn.

Project work
M easurethelength and breadth of your classroom and calculateits perimeter.




Chapter 18

SYMMETRY

Many types of shapes exist around us. We look at the flowers, beautiful paintings,
buildings and other things. In all these, we see symmetry and some kind of har-

mony.

Many of these shapes are in balanced proportions. Some of these look the same at

different positions. Some of these look as if they are made up of two similar figures.

Figl

All these are symmetric shapes. When we see such shapes around us everyday

then we say these are symmetric shapes.
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&

Axis of symmetry

Observe the given figures. If we can fold any one of these figures in such a way that
it’s left half portion coincides with the other right half portion OR the upper half
part coincides completely with the lower half then we say that these figures have a

axis of symmetry. In such a case, both the halves are mirror images of each other.

See figures A. If it is folded along the broken line, then one part will completely

hide the other part. Observe similar lines in the remaining figures.

(a)

Fig2
If we place a plane mirror at the linegof fold then in symmetrical figures, the mirror
image of one part of the figure will completely cover the other part. In these figures
make a fold (using a real or imaginary line) and after placing a plane mirror on the
broken line, observe the figures.

Is the image seen in the mirror same as the remaining part? This mirror line, is
called symmetrical line or the axis of symmetry of the figure. According to Rohan
all the figures drawn above are symmetric. Do you agree with him? Why?

Try to draw S symmetrical figures and draw their axis of symmetry.

I

Recognize the symmetrical figures:-

Which one of the figures given below are symmetric?

(b)

(a) (€] (f)
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How did you recognize the symmetrical figures?

Now, draw their axis of symmetry. Can you change non-
symmetrical figures into symmetric figures by adding

=TI}

something? Choose one figure and think this over.

In symmetric figures, one half of the figure completely covers

T Bt

the other half on the axis of symmetry. Fig4
Figure (B) is not symmetric but if we add one more pole to it

then the new structure will be symmetrical. In this figure, where is the axis of
symmetry. Do the same with the remaining non-symmetric figures to make them

symmetric.

Which of these letters are symmetrical?

Cut out the shapes of letters A,B,..., Y,Z from a thick paper. Take two boxes and
paste the slip marked “Symmetrical” on one box and paste the other slip marked
“Non-Symmetrical” on the second box.

IXINIXRINE Y

Non-
Symmetncal i

F|g5
Now observe A,B,C,D....... one by one and check whether half part of the letter

coincides completely with the remaining half part on the axis of symmetry

In which box, will you put the letter whose parts coincide with each other?
Which letters did you put in the symmetrical box? Which box has more letters?
Do the same practice for the letters @ & T ... T

Which of these letters are symmetric?

Another type of Symmetry

Take a paper and fold it into two equal parts. Put
some ink or colour drops on one half. Fold the

second part over the first and press it. What do

you see?

Fig6

Is the obtained figure symmetric? If yes, then

where is the line of it’s symmetry? Is there any other line along which if the paper
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is folded, two similar parts would be obtained? Try to make some more symmetrical

patterns of this type.

Observe the different objects available in your classroom. List the objects that have
symmetrical shapes example the black board, top surface of a table, your notebook
etc. Is the shape of the wing of the fan also symmetrical? After discussion, show
your list to your teacher. After drawing all the symmetrical figures also draw a line

of symmetry for each.

Now, look at the following figures:-

(a) (b) (c)
Are they symmetric? Fig7

You have seen the figures drawn on the walls of your home or on the walls of other
houses located in your village. Draw similar figures in your notebook. Are these
figures symmetric? Draw the axis of symmetry for each.

Recognize the symmetry: (f__i) (ii) (ii)
N N N

Fig8
Which of the above figures are symmetrical? Convert the non-symmetrical figures

[+]
=N
[+]

into symmetrical ones.

Have you ever made a ‘Rangoli’? It involves kind of figures shown below.

+ w1

(a) (b) (c) (d)
Fig9
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In different parts of these figures, different-different colours can be filled.

(a) (b)
Fig10
These figures look beautiful after being coloured. Do they have a line of symmetry?
Observe every shape. Does any of the shapes have more than one line of symmetry?

There are two set squares in your geometry box,
one of them has angles 90°, 60° and 30°. Take
two such set squares.

Join these two to make the shape of a kite as
shown in the figure. How many lines of symmetry
does this figure have?

In the same way take two set-squares of the other
kind (involving 90°, 45° & 45°) and keep them
along side each other as earlier.

What shape do you obtain?

How many lines of symmetry in this?

Think of more shapes having more than one line of symmetry.
VITY 8
Rectangle and Symmetry

Take a postcard. Fold it along its length (Figure 12a) so that one part completely
covers the other part. Is this fold line, a line of symmetry?

Give reasons for your answer.

Open this postcard and fold it again in the same way along its breadth (Figure 12b)

I

I
(a) Fig12 (b)
Is the line of the second fold also, a line of symmetry?

Do you think there are only two lines of symmetry in this figure?
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Now again think of the square formed above by using set-squares.

How many lines of symmetry does it have?

ECIIVITYQ

Mirror and symmetry:

A picture of an umbrella (Figure a) is shown below. In figure b, one half of the
umbrella is shown placed in front of a plane mirror. Carefully observe the front half

of the umbrella and its reflection in the mirror. Does, the figure of the umbrella look

complete?
(a) (b)

Fig13
!éCTIVITY 10

One half of a face is shown in the figure. Would you see the full face if you place a

mirror along the line AB? A A
.
15 s

Figl4
AB is the line of symmetry of the complete figure.

EC;I'IVITY i1

In which figures are both parfs reflected when a plane mirror is placed on its line of

symmetry.

Look at these figures and determine such position for the plane mirror from where
the image and the object look the same.

N / |

N Ve

7 N

s N | |

I
I
N |-
—_ — — X — — =
1N
|
I

(a) (b) (c)
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Identify, which of the following figures are symmetric? Find the lines of symmetry
for these. For the symmetric figures draw the lines of symmetry and for each figure

write the number of the lines of symmetry.

ANVANE®

Square(a) Isoceless Triangle (b) Scalen Triangle (c) Regular Pentagon (d)
Rectangle (e) Parallelogram (f) Rhombus (g) Regular Hexagon(h)
Semi-circle (i) Quarter circle (j) Circle Ellipse (1)
Fig16

How many lines of symmetry are there in a circle?

A circle is symmetrical about each of its diameters. This means, on
cutting the circle along any diameter, two equal parts are obtained.

E s

Take a square shaped paper. Fold it first from top to bottom (€

and then from left to right. Now make a design on it, according
to the given figure. Cut along the border of the figure made,
open the paper out.

How many lines of symmetry are there?

s

Many lines of symmetry.

Take 3 boxes. Now paste a paper strip on each and write ‘1 line of symmetry on first
box 2 lines of symmetry on the second box, and ‘3 or more lines of symmetry’ on the
third box.
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Observe the cut out shapes of letters A, B, C, .....
Y, Z and determine the number of lines of symmetry
for each. Put the letters having one line of

symmetry in 1% box, 2 lines of symmetry in 2 box
and those with 3 or more lines of symmetry in the

3 box. Discuss what you do with your classmates.

Can you say which English letter has the maximum
lines of symmetry? Classify more figures and shapes
on the basis of the number of lines of symmetry.

1. We observe different road signs and signals while
traveling in a bus. Identify those shapes that
have lines of symmetry and draw them in your
notebook.

2. Look at plants/leaves/petiole of leaves, do they
have lines of symmetry?

3. Are there any lines of symmetry in the given figure?

() (i) (i)

4. Are there lines of symmetry in the playing Cards?
Classify them into groups of ‘no line of symmetry’, ‘1 line of symmetry’,
2 lines of symmetry, 3 lines of symmetry and more lines of symmetry.
S. There are lines of symmetry in playgrounds and

in play boards. List such play grounds and play boards and discuss .
them with your teacher.

6. There is symmetry in every kind of a vehicle. Like Buses,
trucks etc.

Take a rectangular coloured paper. Fold it many times and cut it as shown p——

(¥
Bi=1
o J

in the figure below. Now unfold the paper.

dle



SYMMETRY 205

Place the shape on your notebook and fill different colours in it. Do you observe any

symmetry?

I; Rangoli

Have you ever made ‘Rangoli’ during the festivals? Have you noticed the symmetry

in making these figures? Copy these rangoli patterns on paper and make an album
of different patterns.

I' Mehandi

You would have seen ladies applying ‘mehandi’ on their palms. Is there any symmetry

in mehandi designs? Discuss it with the girls of your class.
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Q1. Classify the following figures as symmetrlc and non symmetrlc -

N AN

(c)

(e)

Q2. List any 5 non symmetric figures around you, which have not appeared in this
book.

Q3. Draw a line segment of 6 cm and mark a line of symmetry on it.

Q4. Complete the following figures. They have PQ as the line of symmetry.

D 1] ¢ ~L

Q Q Q
a (b) ) (@)

Fig24

Q5. The shapes of some folded papers are drawn below. On their folds shapes are
drawn. In each draw the complete shape that would be obtained when we cut
along the design for each of the figures:-

IRNS)

(b)
(a) Fig25 (c)
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Q6. If the following figure were drawn on one section of a 4 folded paper, then how
would the full figure be? Think of the shapes and draw them in your notebook. If
you cannot find the shapes by thinking then find them by paper cutting.

I
|

)

[ D ——

(c) (
Fig26

Q8. Write down in your notebook the numbers upto 100 which are symmetrical?

| Three Dimensional Shapes

In our daily life we see some solid object which are not plane.

Canl : cylinder

Book : Shape of

cuboid Icecream -

Shape of cone

Ball : Sphere

| Faces, Edges and Vertices

We can easily indentify the faces, edges and their vertices in the three

diamensional figures.

_ Dice : Shape of cube
Fig27




208

- face

Edge
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Vertex

For example, take a cuboid. The each upper phase of cuboid is a rectangle it's

self. The two faces of the cuboid at a line segment which is known as edge of cuboid.

The three adjacent edges of cuboidmeets at a point, which is called as vertex.

In this manner a cub oil have 6 rectangular faces, 12 edges and 8 vertex.

1. Match the following -

(i) Cone

(ii) Sphere

(iii) Cylinder

(iv) Cube

(v)Cuboid

(i)

(i1)

(iv)

(v)

A
3
]

2. Identify the shape of object-

(i) Chalk box

(ii) Tennis Ball
(iii) Pipe

(iv) Cap of Juicer

(v) Dice
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3. Name four objects whose shape is similar to cuboid.

4. Name three objects whose shape is similar to cylinder.

S. In the table given below, write down the number of faces, edges and vertices.

i,
Shape f

Plane

face

Curve

straight

Edge Curve

Vertex

1. We see flowers, beautiful paintings, buildings and other objects, many of things

are symmetric.
2. Objects look beautiful if they have symmetry.

3. There are many kinds of three diamensional figures around us some of them

are cube cuboid sphere cylinder and pyramid.



Chapter 19

STATISTICS

Introduction

A programme to decorate the classroom was to be organized in the school. The
students of class 7 could not decide the colour to be used to paint the walls of the
class room. Only 4 colours viz light yellow, pink, light green and sky blue were
available in their school. The class monitor asked all the students to write their
names and their favorite colour on a paper. This is represented in the following

table.

No. [Name of the student Colour No. IName of the student Colour
1| Rajesh Light yellow 9 | Keshav Light Yellow
2| Ruchi Pink 10 | Basant Sky blue
3| Meena Light Yellow 11 | Shekhar Light green
4| Raheem Sky blue 12 | Reeta Pink
5| Hameeda Light yellow 13 | Sunil Light yellow
6 | Julie Light green 14 | Anamika Light yellow
7| Anita Light green 15 | Balwant Pink
8 | Francis Sky blue 16 | Raghu Light yellow

On the basis of this data, can
you decide the colour to use

Ch th t 1 S
on the walls of the classroom? + to ;Z?:t t;ec‘:,:if: ?co e >
Rita got an idea, she wrote all 1. Light Yellow 2. Pink
3. Light Green 4. Sky
the colours on the board and _ Blue .
asked each student to write Light
Yellow /
his or her name in front of his =4
or her favorite colour. %ﬁfé\
Now, the following list was , /~———'/
formed:- r' ”
Figl
Colour Students Name
Pink Ruchi, Reeta, Balwant
Light Yellow Anamika, Rajesh, Meena, Hameda, Keshav, Sunil, Raghu
Light Green Julie, Anita, Shekhar
Sky blue Raheem, Basant, Francis
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Since light yellow was the favorite colour for more students, it was decided to paint

the walls with this colour.
Have you ever adopted this method to take a decision in your daily life?

Now, you construct a list classifying students scoring above and below 34% marks
in each subject. On the basis of this data, can you say in which subject is the result

the best and in which subject the result is the worst?

Data

We always require some information to take a decision. This necessary quantitative
information is called data.

Suppose you have to buy a newspaper for the students of your class. Which newspaper
will you buy so that the largest number of students read it? How will you take this
decision?

All the students of the class made a table in which they wrote their name in front
of their favorite newspaper. The newspaper that the largest number of students
liked was selected.

While looking at the tables again and again Julie kept thinking that there was no
point writing their names in the table. They only needed the number of students in
favour of a particular newspaper. So instead of writing names in the table a symbol
could be used to indicate the choice.

Do you agree with Julie? Can you think of a way to count the data using only a
symbol instead of having to use names in the table?

Basant suggested that in place of each name we can use a small vertical line to
represent the student and then these lines could be counted. Everyone agreed
with Basant’s suggestion.

Anita said, “Let us find out the order of popularity of some games”. She wrote the
names of 4 games on the board and asked each student to draw a small vertical
line in front of their favourite game. The following table was generated:-

Name of the game Tally sign (Vertical line) No. of students
Football | | | 3
Cricket [T 7
Vollyball | 1
Kabaddi . S
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But in such tables, it is inconvenient to count a very large number of vertical lines.
So, as in earlier classes while learning counting, we made bundles of 10 units, in
the same way if we make bundles of 5 vertical lines here then it will become much
easier for us to count the lines. We draw 4 vertical lines and represent the 5% line
by a slanted line which cuts these 4 lines (as shown below). E.g. for 5:-

For 5 : |/|/|/|
For 19 : I/l/[l/l/lj/l/llllllll

This makes counting easier.
According to the data in the table above, the number of students liking Cricket is

L || i.e. 7 This is called frequency. The procedure of representing each data by
a vertical line is called marking a Tally and the method is known as collection of
data using Tally method. The table constructed by this, is called the Frequency
Table.

Use this method to collect data for quantities around you.

Example 1: The number of children in 20 houses of a village are represented by the
following table:-

House No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
No. of children 2 3 2 1 3 2 0 1 3 4 2 2 1 1
House No. 15 16 17 18 19 20
No. of children 2 4 3 2 0 3

Construct an appropriate frequency table for the above data using Tally method.

Solution: Let us make columns for the number of children in the house, for tally
marks and for the frequency. Mark the tally sign for each house. For convenience

we represent the 5% sign by a slanted line cutting the 4 previously drawn vertical

lines.
No. of Children Tally sign Frequency
0 Il 2
1 ITII 4
2 LHT1I11 7
3 ITII S
4 Il 2

In the above table why have we chosen the no. of children to be between O to 4 only?
What would happen if we start with 1 ?

What happens, if we were to write the number of children in the table to be from
0,1,2,3 — upto 7?
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Pictograph

Rajesh was reading the newspaper. The newspaper said that -“Girls score over
boys”

In the class 8™ board examinations of this year, i
1rls

Third ;l
Boys
Girls

Second
looking at the figures, Rajesh thought that- - ] GBl"ys
First 4= rls
“this is a good method of data display. By looking _:rlgysl

girls are ahead of boys in all areas. While

Passed . 1 Girls
at these figures, it is very easy to see that the I e AT
. . 0 20 40 60 80 100
girls have scored over boys in all aspects of the Percentage
result”. A similar picture can be seen when we Fig2

stand in queues during prayer, the number of

students in a class can be compared by the length of the queues. Rajesh asked his
friends, “Why do we not represent the popularity of games in the same form using
the data collected in table 3?”

The total No. of students in table 3 was 16. In this, 3 students liked Football, 7
liked Cricket, 1 liked Volleyball and 5 liked Kabaddi. How can this be represented
in the form of a figure?

Julie said, “If we make a picture for each student, then 3 pictures in front of

football, 7 in front of cricket, 1 in front of volleyball and S in front of Kabaddi will

222

have to be made.

Football
Cricket 2X22222
Volleyball X

Kabaddi 22222 Fig3

The representation of data with the help of pictures in this form is called a

Pictograph.

Bar Graph

Pictograph is easy to understand and conclusions can be drawn by looking at
the pictures. But this method requires a lot of pictures to be drawn which sometime

becomes impractical. If we take a bar of length 1 cm for each student, then the
representation of data becomes even more easy. These bars can be drawn in both

horizontal and vertical form.
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8
7
o 6
8
=}
Football L&
=i
2
Cricket @
5 3
Volleyball 2 2
Kabaddi ;
1]
Kabaddi  Volleyball Cricket Football
No. of Students F 4
19 (Vertical Bar Graph)

(Horizontal Bar Graph)

Note that width of the bars is kept equal in the above graphs. It is easy to
estimate the extent of the popularity of these games by looking at these bar graphs.
Since the number of students in the above example is small, the data can be easily
represented on a notebook using a bar of 1 cm. length for each student. But in case
the number of students is large, how can we depict it on the notebook? In such a
situation, the main problem is to choose the height of the bars. Let us think this
over-

There are 750 men, 660 women and 140 children in the locality where Rajesh
resides. We are required to represent this data in a graph.

What should be the height of the bars in order to represent the above data? If we
take lcm for each person, then we need to draw 750 cm high bar for men, 660 cm
bar for women and 140 cm bar for children. But it is impossible to draw such bars in
our notebooks.

If we take lcm bar for every 10 people, then we need to draw bars of 75 cm, 66 cm
and 14 cm for men, women and children respectively. Even these heights cannot be
represented in our notebooks. But, if we take 1lcm bar for every 100 people, then we
need to draw bars 7.5 cm, 6.6 cm and 1.4 cm long for men, women and children
respectively. These bars can be easily represented on our notebooks. So, let us see
how we will represent this data using a Bar graph.

800

700

600

500

400

300

200

100 I
0

Men Women Children

Fig5
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This data is represented by vertical bars. This is called a vertical bar graph. Bars
can also be drawn horizontally.

Men

Women

Children

0 100 200 300 400 500 600 700 800
Fig6

If the bars are drawn horizontally, then the graph obtained is called a horizontal
bar graph (Fig. 6). Anita was wondering about the use of these bar graphs. She
thought we get the same information from the graphs as we get from the frequency
tables.

Let us find a solution to Anita’s question.

Following table gives the production of wheat from year the 1991 to 2000:-

Year | Wheat Production (in lakh tones)
1991 72
1992 90
1993 82
1994 103
1995 110
1996 94
1997 99
1998 88
1999 90
2000 78

The above data can be represented in the form of a bar graph in the following way:-
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1998 1999 200C

1997
By looking at this bar graph, can you tell which year had the minimum wheat

120

100

80

60

40

20
1891 1992 1994 1905 1995

1983

Production of Wheat (In Lakhs Ton)

Years Fi g 7

production and which year had the maximum production? What other information
can you obtain from this graph? Write down.

You will observe that the maximum wheat production was in the year 1995 and the
minimum was in the year 1991. We can also observe that the years 1992 and 1999
had equal wheat production; can you make the same observations using a frequency
table?

Clearly, it is difficult to draw conclusions just by looking at the data in the table.
For this, one needs to examine the data minutely, whereas with just a glance at
the bar graphs we can see which year had the maximum and which year the
minimum production. Thus, the major advantage of a bar graph is that it can be
easily understood just by looking at it and it can be easily compared with other

data.

Q1. In a class 20 students obtained the following marks out of 5, in their mathematics
test:-

3 2 5 4 o0 1 2 3 &5 2 2 3 5
41 O 3 2 3 4

Construct a table for the above using the Tally method.
Q2. The maximum daily temperature of a city in degree Celsius between 1st April
2005 to 15th April 2005 was recorded as follows:

37.8, 37.8, 37.9, 38.0, 37.9, 37.9, 38.0, 38.1, 38.1,
38.2, 38.3, 38.3, 38.2, 38.1, 38.2

Construct a table for the daily temperature from the above data using the Tally
Method.
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Q3. The following table represents the results of students of class VI according to
divisions obtained. Observe the table and answer the following questions:

Division No. of students
Ist Division 12
I Division 14
[II"? Division 10
Failed 04

(@) In which division do the maximum number of students fall?
(b) How many students appeared for the exams?
(c) How many students passed the examination?
Q4. The following table represents the yearly income of a company for 5 years.

Represent the data by a bar graph.

Year 1996 1997 1998 1999 2000
Yearly income 10 20 15 12 22
(in Lakhs)

Q5. The following table represents the percentage of people buying different TV
sets. Represent the data in a bar graph.

Brand % purchased
p 25
q 30
r 15
S 10
T 10
Others 10

Q6. The following table represents the percentage of average marks obtained by the
students of a school, in their annual examinations. Represent the data in a bar graph.

Subject Average Marks obtained by students (%)
English 55
Maths 60
Science 65
Social Science 90
Hindi 70

1. Depiction of quantitative data in the form of pictures is called a pictograph.
2. A bar graph, is a representation of quantitative data using bars of equal width
taken at equal distances either horizontally or vertically.

3. It is easy to infer many things by observing a bar graph.
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(iv), 75
1. (i) 18 (ii) -26
(iv), 79
EXERCISE 5
5. 44cm
6. (i) Radius (i) Centre
(iv) Centre v) Equd

(vi)  Chord

100

-19

-68,

-161

16. 9
(v) Fdse
(i) Diameter
(vi) Radius

219
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EXERCISE 6.1

1 ()12 (i) 18 (i) 10 (iv) 27
2. (i) 36 (i) 150 (iii)24 (iv) 15
3. 1
4. (i) 361/64, (ii) 201/275 5. 17
6. 1 7.44 8.17, 113 heaps 9. 30
EXERCISE 6.2
Ord :
1 4 2. 338 3.24 4. Greater than 7 5. Not
Written:
1 I. 28 i. 324 i 180 iV, 2520
2. I. 56 i. 1904 . 360 iV, 16560
3. 10 4.15times 5. 23 January
6. 72 7. 221 8. 20 days
0. No, becauseH.C.Fisawaysafactor of L.C.M.

10. 4.15Evening

EXERCISE 7
1 (i) Fase (ii) Fase @iy  True
(iv) False v) True V) Fdse
(i)  True (vii) Fdse ix) True (X True
. 8.7.5 7.3 8 1 1
> @0 g9y W 3 12727
(b) (i) 8>.8>.08>.008>.0008 (i) .01 > .00992 > .0099 > .0012
s o L2553 A BT B |
3 24 8 6 2 8 15 6 4 2
4 0] 5E (i) 8.0001 (i) 3 (iv) 1 ) 11i (Vi) 1i
' 40 ' 4 12 14
5. @) 24 @iy 77 (i) 36 (v) 8
4 815 3 17 16 6 8
o. Properg,§,1—,7 Improper 2 133 s

EXERCISE 8.1

1. () ZAOB(i) ZLMN(i) ZPQR (iv)~STU(v) ~ABC
4. 180°
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EXERCISE 8.2
1. (i) True (i) False @iy  True (iv)  True
2. (i) Obtuseangle(ii) Acuteangle  (iii) Rightangle (iv) Straght angle
v) Acuteangle (vi) Obtuseangle (vii) Acuteangle (vii)  Acuteangle
(iX)  Acuteangle (x)Acuteangle
EXERCISE 9.1
1. (i) Fase (i) True (i) Fadse (v) True (v) Fdse

(Vi) Fase (vi) True (vii) Fdse (x) True (x) True
2. 40 3.45 4. 60° 5.Yes
6. (i) No (i) No (i) Yes (iv)No(v)Yes (vi)No
EXERCISE 9.2
(1) () Two (ii) Triangles (iii) 360° (iv) Two
(v) Four, Three
(2) (1) Trapizium (ii) 90° (iii) Parallel, eqaul
(iv)  Square (v) Rhombus
(3) (1) True (ii) False (iii) False (iv) False

EXERCISE 10.1

2. (i) 1:4 (ii) 1:4 (i) 3:20 (v)  3:100
V) 21:200 (vi) 40:1 (i) 4:25

3. (i) 3:8 (ii) 1:3 (i) 3:5 (v) 9:19
V) 6:17 vi) 2:3 (i) 5:7 (wii) 1:3
(iX) 2:9 ) 1:20

4. (i) 1:16 (ii) 16:1

5. 7:6

6. (i) 4:3 (i) 4:7 7- 3:2

8. 8toBhanuand 12 to Bangaru 9. 5:4 10. 4:5

11. 10 Mangoesto Ratnaand 8 Mangoesto Sheela



222 ANSWERS M athematics- 6

12. (i) 5:2 (i) 4:1 (i) 7:1 (iv) 7:4 (v 5:3
13. Rs. 9000 to Ram and Rs.12000 to Shyam.
14 AB=28Km BC=12Km 16. () 3toeach @ 21,3

EXERCISE 10.2

1 Rs. 38.50 2.(1) In8hours (i) 357.50Kilometre
3. (i) 10Kilograms (i) 48Kilograms 4. Rs1800 5. Rs. 640

6. No. of Books Price (inrupees)
50 2500
75 3750
2 100
60 3000
EXERCISE 11
1 () a=2r (i) A=1xb (iii) s=c+p (iv) atb (V) x-7
(vi) A=p+c
2. (i) True (i) True (i) Fse (iv) True (V) True
EXERCISE 12
1 viand viii - Monomial, i, ii,iii,iv,v,vi,viii, ix and x—binomial.
2. 5xy and gxy, 7cand 2c, ﬂyz and Eyz
4 5 13

2
7bc and bc, 72 and 7z, 37pqr and 9pgr

EXERCISE 13

1. ()  150% (i) 250% (i) 20% (v) 15%

. T3 1 1
2. 0] > (i) 20 (i) 50 (iv) 10

3. Rs. 216 4. 72kilograms 5. 50% 6. Rs. 9

7. 3toffees 8. 65% 9. 100%

10. 28,800 gents, 25,200 ladies 11. Defeciency of 1%

12. 10% 13. 800 14. 20% 15. 90% pass, 10% fail

16. 1440 literate, 160illiterate
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EXERCISE 14.1

1 i and iv, vi, vii, viii,ix and x areeguationsof x.

2. I. left=x-5 right =9 il. left=2x-3 right =7
i left =2y right =9-y iv. left =2y right =6
V. left =15 right =2a+5
. a , y B

3. I 2y-3=17 II. g-? Iil. y-5=8
\VA y+11=44 V. 7y-5=9

4. (i) 9 obtained by subtracting 6 from any number.
(i) 0 obtai ned by subtracting 14 from 7 timesof any number.
(iii) Two third of anumber is6.
(v)  10obtained by adding 5tothe half of any number.
v) 4 obtained by subtracting haf of any number from 38.

EXERCISE 14.2
1 (i) x=-1 (i) z=8 (i) y=3 (v) y=3 (v) X=6

) z=3

2. (i) x=2 (i) z=4 (i) Xx=75 (v) y=1
3. 5 4. 25 5. 40 6. 20 7. 13 metre

EXERCISE 16
(1) Closedfigures:
0] (i) (i) (v) v)
(vii) ) (xii) (xiii)
2 (i) 12sg.cm (ii) 10sg.cm
(i) 72s0.m (iv) 135sg.m
©)] 0] 36sg.cm (i) 144 sg.cm
(iii) 169sg.cm (iv) 12.25s9.cm
4 (i) 20sg.cm (i) 24 sg.cm

(5) 36sg.cm
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EXERCISE 17
1) () 12cm (@i)12cm (iv)6cm
(vi)8cm (vii)8cm (viii)15cm
2) (i)42cm (ii)y36cm
(i) 12cm (iv) 3metreor 300cm
3) (i) True (i) Fdse (i Fse (iv) True
4) 60cm
5) 140cmor 1.4 metre
6) ())8cm (if) 16cm (i) 32em (iv)24cm
(v)20cm (vi) 13cm (vii)18cm
7) 280 metre
EXERCISE 18.1
1.
\\ | \\ //
— o1
(AN ~~
e I |
(a) (b) (d)
/
/
|
| —
\
(©) ® (b)

(i) (k) 1) (m)
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EXERCISE 18.2

Q.1. Symmetry | Non-symmetry
b
c d
g e
h f
Q.2. Do yourself.
Q.3. >§<
l
A B
i
A
6 cm
EXERCISE 19
Q.1
No. |Talysign | Frequency | Q. 2|Temperature | Tally sign Frequency
0 | 2 37.8 || 2
1 | 2 37.9 | 3
2 M 5 38.0 | 2
3 LA 5 38.1 [ 3
4 |11 3 38.2 [] 3
5 |11 3 38.3 | 2
Q. 3. (a) Second class (b)40 (c) 36

225
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M ethods of Vedic Maths

You haveadready learnt addition, subtraction, multiplication and division. Therearea
few smpleand interesting methodsfor thisprocessesin Vedic Mahsa so. Herewewill introduce
them to you. Before knowing about these methods et us get acquai nted with digits.

Digits(Ank)-  0,1,2,34,5,6,7,8,9. Thesearethetendigits All thenumbersarewritten using
thesedigits.

Bijank- InVedic Mathsdigitsfrom 1to 9 arecalled Bijank. Tofind out the Bijank of
any number, thedigit of the number are added till asingledigit number is
obtained.

For example —
Tofind out the Bijank of 35, wewill additsdigits.
3+5=8
SotheBijank of 35is8
Smilaly-
Bijank of 97
9+ 7=16but 16 has2 digits So wewill add these digitsalso
1+6=7
SotheBijank of 97is7
Param Mitra Ank —
Any 2 digitswhosetota is10 arecalled Param Mitraof each other.
For example —
1+9=10
So lisParam Mitraof 9
and 9 isParam Mitraof 1

Now let’s practice it a bit
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Q. 1 - What arethedigitsthat are used for writing numbers?
Q. 2 - WritetheBijank of following numbers.

(12 (i) 15 (iii) 17 (iv)19 (v) 37

(vi)44 (vii) 56 (viii) 67 (ix) 96 (x) 183
Q. 3- WritetheParam Mitra number of thefollowing numbers.

2 (i)3 (ii)4 (iv)5

Ekadhiken Poorven

Themeaning of Ekadhiken Poor ven istake onemorethanthe previous number.
For example- 3istheekadhik of 2
Smilaly- 4istheekadhik of 3
Canyoutell theekadhik of each digitfrom1t09?

Eknyunen Poorven

Themeaning of Eknyunen Poor ven istake onelessthan the previous number.
For example- 7iseknyuneof 8, Similarly 4 iseknyune of 5

Now youtell theeknyuneof all thedigitfrom1to9.

Inthe methods of Vedic Maths, Ekadhiken Poorven and Eknyunen Poorven are used of
many places.

Now tell -

What numberswill you get from thefollowing numbersby doing Ekadhik?
()22 (i) 43 (iii)30 (iv)58

Sometimesit isnecessary to do Ekadhik or Eknyun morethan once.

For example —

We get 13 by doing Ekadhik of 12 and 14 when we again do Ekadhik of 13 that isget
14 when we do Ekadhik of 12 twice.

Now letsdo Eknyune of 12 twice.
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We get 11 by doing Eknyune and 10 when we again do Eknyun of 11 that isweget 10
whenwedo Eknyuneof 12 twice.

What numberswewill get whenwedo Ekadhik of these numbersthrice?

()23 (i) 15 (iii) 36 (iv)42
Choose some numbers on your own and practi ce Ekadhik of these numbers.
Now tell -
What numberswill you get by doing Eknyunen twice?

(i) 16 (i) 30 (i) 67 (iv) 75
What numberswill you get from these numbers by doing Eknyunen thrice?
Choose some numbers on your own and practi ce doing Eknyunetwiceor thrice.
Addition with thehelp of Param Mitra.

If wehaveto add 1,2 or 3to any digit, we can do it by doing Ekadhik. But if both the
digitsaregreater than 5, it iseasy to add with the help of Param Mitra.

Lets, look at an example.

9
+7

Herewehaveto add 9 and 7. Param MitraAnk of 9is 1.
Sowetaken 1from 7 and add it to 9.
Now9+1=10
Andtakingout 1 from 7 makesit 6. By adding 6to 10, weget 16

e
9
+ 7
16
Similarly practiceaddition with the help of Param Mitra.
(i)7+8 (i)8+6 (iii))9+8 (iv)6+9

Inasimilar way, taketwo digits greater than 5 and try adding them with the help of
Param Mitra
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Ekadhik sign {One more} Addition by (.)

You know about addition with carry. Let us from here. Take an

example 5 4
Solve these 18
@ 12 is obtain by addition of unit digits (4+8)
5 4
+1 8 Unit digit 2 of this addition is written as its sum
> and carry 1 is written upon the 5 in ten's column.
@ : .
1+5+1=7 Is written as sum of ten's digit.
+1 8 Sum 72 is obtained
7 2
If carry obtaind from addition of unit place digit 1
is written in the from of point in ten's column then
also sum is as usual. See this addition again.
5 4 Addition of 4 and 8 gives 12
+1 8
5 4 Write 2 of 12 as addition of unit digits and mark
‘i g carry 1 as one point above 1 of ten's place digit.
—2 This point is known as Ekadhik sign(.).
5 4 Now add ten's place digits 5+(.)+1=7{count (.) as1}
+1 8 Total 72 is obtained
7 2 Let us one more example
4 6
Example2 Solve these
+2 4
4 6 . .
5 Add 6 and 4 of unit place. Will get 6+4=10
+

0 Write O of 10 of addition in unit column.
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Make carry 1 as(.) above 2.
Now add ten's digits. 4+(.)+2=7 Count (.)as1. Total
addition 70 obtained.

This method is easier for addition of more than

two numbers

Example 3 Solve these 2 7/

2 7
Il
N vy
9 4e

Example 4 Solve these

Solution :

4 8
+1 9

Add 7 and 8 of unit 15 obtained. Mark 1 in the
form of ekadhik sign above 4 and add 5 and 9. 14
obtained. Mark 1 Of 14 as ekadhik sign above 1 Of
ten's column. Write 4 as result of addition. Now
add digit of ten's 2+(.)+4+(.)+1=9

1 8
2 5
+1 9
1 8 8+5=
_________________________ 13
Y5 J
+1 9O+
1 8
2 5
AN 19+3=
+1 97 ;2
¢!
2 5

Lg 1+()+2+()+1=6
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Add with Ekadhik sign

1. 23 2 38 3 174

S. 6.

5 3 7 2 8
17 2 8 1 7
+2 8 19 3 6

+ +

Subtraction with Ekadhik sign {one more sign}

Problems of subtraction where borrowing of number is required.
we use Ekadhik sign for subtraction. Here we have to use one more
concept Parammitra of vedic maths. ( Any two number whose sum is 10,
are callwd as parammitra. Like 3 is Parammitra of 7 and 7 is Parammitra
of 3 since 3+7=10. In this manner 6 and 4 are Parammitra. 5 is Parammitra

of itself)
Let us understand this process with an example.
Example 1. Solve these 3 6
3 6+ -17
-1 7 7 can not be subtraction from6. Add Parammitra
O« of 7, 3 to 6. It gives 9. Write it below as result and
mark ekadhik sign abovel. Now subtract (.)+1
_3 6 means 2 from 3. 1 obtained. Write it below as
-17 result. Solution 19 obtained.
19
Example 2 Solve these [
-2 8
7 5 +2 :
. 8 cannot be subtracted from 5. (add 2 Parammitra
-2 8] of 8 to 5, gives 7) Write it below as result. Mark
7 Ekadhik sign(.) above 2. Subtract (.)+2 means 3
7 5 from7. Obtained 4. Write it below as result.
- Q Solution 47 obtained.
4 7

Subtract with Ekadhik sign.

1. 7 2 2. 3 7 3.40 4 35 5 46 6 68
-1 8 -1 9 -2 8 -2 6 -2 8 -3 9
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@
B ral I Ie An Introduction

Do you know what is written here?

It is: | want to be a lawyer.

Like devnaagri and Gurumukhi etc. Braille is also a script. Braille script is used by Blind persons to read and
write. Braille was invented by Louis Braille in 1829. Braille script is based on six dots. These six dots are
referred as the Braille cell. Each cell comprises of one Braille character. To write Braille script Blind person
uses Stylus and Braille slate. Braille slate consist essentially of two metal or plastic plates hinged together to
permit a sheet of paper to be inserted between the two plates. While writing on a Braille sheet (drawing
sheet) it is to be written from right to left and then reverse the normal numbering of the Braille cell. Blind
person reads these raised (embossed ) dots with the help of their finger tip.

00

O@ Total 63 combinations are possible using these 6 dots.

® O Some combinatios given below:

Braille cell

Braille Chart

u v w X y z

A Number sign (.?) is used before the alphabets 'a' to 'j' to convert them to numbers.

| 2 3 4 5 6 7 8 9 0
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