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Preface

TheXaim>XofXmathematicalXstudiesXsXnotXonlyXoXprovideXa
knowledgeXfXnathematics, ¥ut¥lsoXoXlevelopXdnXinderstandingXvhich
wilDénableXheXtudentsXoXnjoyXnaths. XheyXvilDalsoXeXibleXoXorm
relevantXnathematicalXquestionsXand>olveXhem.X'heyXnayXalsoXbe
ableXoXransferXheirXaquiredXskillXnXheirXailyXifeXonveniently.

ByXheXimeXheyXeachXlass-VIII, XhildrenXtart)dxperiencingXhe
inherentXowerXofXmaths. XAtXhis¥uncture, XheyXareXot>XonlyXableXo
writeXheXargestXiumberXeparately,butXdlsoXoXalculateXheXompound
interestXvithXheXelpXf)power, XndXoXecognizeXheXpecialXeaturesXf
GeometricalXiguresXorXshapes. XTheyXbeginXoXunderstandXhe
multiplicationXfXAlgebraiciumbersXvariables)Xand XoXinderstandXhe
conceptXfXaXubstanceXoccupyingXplace. XTheXnostXmportantXobjective
of MathematicsXsXoXlevelopXheXkilXofXinderstandingXndXeasoning
andXoXelaborateXhem.

ThisXbookXhasXbeenXpreparedXceepingXnXiewXheXachievement
leveDofXheXtudentsXandXheXobjectivesdofXMathematics. XButXoXbook
candbeXompletelyXéelf-sufficientnXtself, XhenceXourX¥uggestionsXare
invitedXoXnakeXtXnoreXnterestingXand>Xperceptible. XY ourXuggestions
wilDbeXoeneficialXoXl¢heXtudentsXofXheXtate.

WeXareXgratefulXoXallXheXearnedXcholarsXofXgovernmentXand
non-governmentinstitutionsXvhoseXaluableXuidanceXndXo-operation
weXhaveXalwaysXeceived. XWeXareXparticularlyXhankfulXoXVidya
Bhawan,XUdaypur,XvhoseXontributionXnXreparingXhisXookXsX-ery
valuable.

TheXNationalXCounciDofXEducationalXResearchXandXlraining
(NCERT)XetsXomeXlearXndXneasurable)¢oalsXorXlassX XoX8th. X hey
areXknownXasXLearningXoutcomes'.

WeXhaveXmadeXomeXhecessaryXhangesXnXhisXextbookXn
referenceXvithXLearningXoutXomes' XSomeXhewXontentsXhaveXbeen
addedXandXomeXhaptersXhaveXoeenXransferred ¥rom>XoneXlassXo
another.XDoXotXetXheXeachersXndXheXtudents)getXonfused.

Director
StateXCouncil¥fXducational ResearchX¥ndXraining
Chhattishgarh, Raipur
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Chapter—1

SQUARE & CUBE

SquareNumbers

Intheillustration given below each row (horizontal) and column (vertical) show
equal number of dots. Each row and column has five dots, can you count the total
number of dots?

Fig.1l

Now use two-two, three- three, four —four , eight-eight dots in rows and
columns(equal numbers )and make some more sgquare patterns and then compl ete the
table given below -

Table1.1
S.No. No. of dotsin each Total number of dotsin
row or column the pattern made

1. 5 25

2. 2 |

3. | - 9

4, 4 |

5 |  ae—

6. | e e

Look at the last column in the above table. All the numbers indicate that they
can be obtained by multiplying anumber with the same number e.g. 25= 5x5, 4=2x2,
9=3x3. So, all these number like 1,4, 9,16, 25 ....... etc. are (Perfect Square Numbers)
Now can you write five more perfect Square Numbers?
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2 | Mathematics-8

We have oursel ves made these numbers Perfect Square Numbers. If any number
Isgiven to you, how will you find out whether it isa Perfect Square Number or not?

Recognizing a Perfect Square Number

You have seen that you can arrange 9 dotsin 3 rows of 3-3 dots each, 16 dots
in 4 rows of 4-4 dots each, but when we have 10, 11 or 12 dots, we won’t be able to
arrange them in such amanner where the number of dotsin each row and the number
of rows be equal. You can verify such situations for small number of dots. If the
number of dots are 109 or 784 or even larger, it would certainly be difficult to verify
them using the above pattern. So, the Perfect Square Numbers can be verified by
another method, which isthe method of prime factorisation.

ThePrimefactor and theidentification of the Perfect Square Number

For a Perfect Square Number, the number of dots in each row and the number
of rows are equal e.g. the Perfect Square Number like6 x 6,5x 5,3 % 3,7 X 7, etc.

For any number, where the multiplefactors are made of complete pairs, would
be Perfect Square Numbers. To get this, we would first break the number into its
multiplefactorsand then make pairs

ThePrimeFactorisation M ethod

In thismethod, first the prime multiple factors of the given number is obtained
and then pairs are made. The numbersin which al the prime multiple factors get in

pairs, is recognized as a Perfect Square Number. 2 | 144

For example. > 72

(1) Takeanumber 144 2_ 36
The prime multiple factors of 144 are 2| 18
2%2 X 2x2 x 3x3 3 9 o| 050
Here, pair of prime muliples of 144 are formed. 3| 3 7@

—— =

(2) Takeanumber 252. Sl %
The prime multiple factors of 252 are 2x2 x 3x3 X 7 3] 2
For this number, the factor 7 does not have any pair, 7
Therefore, 252 is not a Perfect Square Number. 1
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Square & Cube | 3

Activity 1.

Now find out the prime multiplefactorsfor the numbers given in the Table and
fill intheblanks given below.

Table 1.2
S.No. Number Primefactor Areall theprime Whether
multiplefactorsin thenumber
pairs isa Perfect
Square or not
1. 16 2x2x%x2x2 Yes Perfect Square
2. 32 2Xx2X2x2x%x2 No No
3. 36
4, 48
S. 40
6. 49
7. 56
8. 64

Now verify, whether the numbers given below are Perfect Square Number or
not.

) 164 (i) 256 (i) 8. (v) 120 (v) 576
Vi) 205  (vi) 625  (vii) 324 (ix) 216 (x) 19

Somechar acteristicsof Perfect Square Numbers

| dentifying a Perfect Square by the unit number -

Carefully observeall the Perfect Square Numberslike4,9,16, 25, 81, 100, 169,
324,256,625 etc. | sthere any Perfect Square Number that hasthedigit 2,3,7or 8inthe
unit’s place? Take some more numbers and check the unit’s place. What conclusion
do you draw? Let’s observe the table below.
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Table 1.3
Number Perfect Square Numbers | Perfect Square
Numbers
1 1 2 4
3 9 4 16
5 25 6 36
7 49 8 64
9 81 10 100
11 121 12 144

You can still take the table forward. What do you notice about the perfect
squares of the odd and even numbersin the table?
Put aV mark in the statements that fol low:

(1) The Perfect Squares of odd numbersare : Odd/ Even
(2) The Perfect Squares of even numbers are : Odd/ Even

Another | nteresting Observation

L ook at thefigure given below-

/0|0 06060 00
/0|0 06 060 00
0|00 6 0606 00
O 00 0/0|j0 006 00O
O 00 0060|0000 00
0000 0600000
O 00000000 00O
O 0000 0000 00O
O 0000000000
O 0000 0000 00O0
Figure2
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In the figure, starting from one end several squares have been drawn. Some

parts of these squares have automatically been included in the new squares. If we add

the total number of dotsincluded in each part separately, we will see that the number
of dotsin the squares would be as follows.

1% square = 1 = 1 = 12
2Ysquare= 1+ 3 4 = 22
Jdsquare =1+3+5 = 9 = 3
4" square=1+3+5+7 = 16 = 42
5" square=1+3+5+ 7+9 = 25 = 52
6" sgquare=1+ 3 + ...ccceueeueeen, = 36 = 6°
TN SQUAIE = o, = =

8N sguUAre = ..o, = =

What do you notice? We can see that whichever square is taken into
consideration, the total number of dotsin that square is aperfect square number. Can
you tell what will be the number of dotsin the eight & tenth squares?

We will notice that the dots included in the first, second, third .... and other
squaresarein thefollowing manner :

1¥square = first odd number =12
2¥square = sum of first two odd number =22
J9square = sumof first three odd number =3

This continues, for example: the sum of thefirst 8 odd numbersisequal to 82.
This holds true for as many numbers as you would work to check.

Hence we conclude that ‘The square of any natural number ‘n’ is equal
to the sum of the first ‘n’ consecutive odd number.

Some moreinteresting patterns.
Observe the square numbersof 1, 11, 111 ......

12 = 1

112 = 121

1112 = 12321
11112 = 1234321
111112 S s
1111112 S s
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Activity 2.

Ask your friend to say any two consecutive numbers. Add those numbers
orally and write the sum in your notebook. Now ask your friend to find out the
squares of the two numbers and subtract the smaller square number from the greater
square number. After this, show the number you wrote in your notebook to your
friend. Aren’t the numbers the same?

How did that happen?

Can you guess how thiswill work out. Look at thefollowing patterns:

42-3F=16—-9=7=4+3,

2—-8=81-64=17=9+8,

132 —122=169—144=25=13+12

Now look at the examples below:

3+ 42 = 9+16= 25 = 52, 6%+ 82 =36 + 64 =100 = 10?

52 +12°= 25+144 =169=13% i.e. 5°+122=13"

Can you find out more such examples?You will find that in every examplethere
isatriplet of numbers and each triplet has some specia numbers. The square of the
larger number isthe sum of the squares of remaining two numbers. Such numbersare
known as Pythagoral Triplets. Triplets means a set of three numbers, like

(3,4,5), (6, 8, 10), or (5, 12, 13) are Pythagoradl triplets.

Example 1. Verify whether (9, 40, 41) isapythagoral triplet?

Solution:  Here 92+ 402= 81 + 1600 = 1681
And 412=1681
Therefore 92+ 40°=412. So, (9, 40, 41) is a Pythagoral Triplet.

PRACTICE - 1
Verify whether the sets given below are Pythagoral Triplet or not?
0 (512,13 (i) (8,15,17)
(i) (10, 15, 25) (iv) (4,7,12)

NOTE : Our country knew about thistriplet relationship much earlier. It isbelieved
that in 600 BC an Indian mathematician, Bodhayan expressed it in an expanded form
and explained it through multi digit numbers.

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

Square & Cube | 7
M aking Perfect Squar esFrom Numbers

Asyou have seen inthe example on page 2 that in the multiplefactors of 252, 2
and 3 had pairs but 7 didn’t have any pair. If we divide or multiply the number by 7,
we would be able to get pairs of all the multiple factors. This means 7 is the least
number which when divided or multiplied by the number 252 will makethe product or
guotient, a perfect square. Now let us understand this by some more examples:

Example 2. Find out the least number which when multiplied by 720 will make a
perfect square number.

Solution: 720=2x2x2x2x3x3x5

Out of the prime multiplefactors of 720,5 did not make any pair. Therefore the
perfect square number would bethat inwhich 5will also get apair and for thiswe will
have to multiply 720 by 5. Therefore 5 is the least number that will give a perfect
square when multiplied with 720.

Example 3. Find out the least number which when divided by 140 will make a
guotient a perfect square.

Solution:  140=2x2x5x7
Out of the prime multiple factors of 140, 5 and 7 did not have pairs. If 140 is
divided by 35 (5x7), then the quotient will be a perfect square.

Example 4. Find out the lowest perfect squarethat is completely divisible by 6 and 8.

Solution:  Thelowest common multiple of 6 and 8 = 24
The prime factor of 24 =2x2x2x3
Now we see that 2 and 3 are the multiple factors of 24 that do not have
pairs. If we multiply 24 by (2 x 3) = 6, it will be a perfect square .That would get
divided by both 6 and 8. Therefore, the desired number is24 x 6 = 144.

Try TheseAlso

(10)* =100, (300)=90000, (5000)* = 25000000

The square of 10 has two zeroes, the square of 300 hasfour zeroes, and that of
5000 has six zeroes. Can you think of a number the square of which has zero in the
unit’s place or has zeroes in all three places — units, tens and hundreds.
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PRACTICE - 2
(i) Find out the smallest number which when multiplied by 200, so that the product
becomes a perfect square.

(i)  Find out the smallest number which when multiplied by 180, so that the product
becomes a perfect square.

(i)  Find out the smallest number which when divided by 2352 make a quotient a
perfect square.
EXERCISE - 1.1
Q.1 Parsthe multiplefactors of thefollowing numbers and say whether they are
perfect squares or not?
i) 164 ) 121 (i) 289
(iv) 729 (v) 1100
Q.2 Givereasonswhy the given numbers are not perfect squares.
() 12000 )y 1227 (i) 790
(iv) 1482 (v) 165000 (vi) 15050 (vii) 1078 (viii)8123

Q.3 Find out the numberswhose squares are even numbers and whose squares are
odd numbers?

0 14 i) 277 (i) 179
(iv) 205 (v) 608 (vi) 11288
(i) 1079 (viii) 4010 (ix) 1225

Q.4 Look at thegiven pattern and fill in the blanks:-

117 = 121

1012 = 10201

10012 = 1002001
100012 =
1000012 — s
----------- = 1000002000001
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CubeNumbers

Till now we have thought about square numbers. When anumber ismultiplied
by the same number, the product obtained is known as the square of that number.
Now if the product is again multiplied by the original number, the number obtained
would be the cube of that number.

€0. 2x2x2=8 or 23=8
7x7x7=343 or 73 =343

Here 8 and 343 are the cubes of 2 and 7 respectively.
Observethetable below andfill in the blanks:-

Table 1.4
Number | Multiplied thrice Exponential form Cubenumber

1 Ix1x1 13 1

2 2x2x2 28 8

3 3x3x3 | @ meee= | memee
4 | eee— e e
5 | e e e
6 | —_— e
7 | eee——_— | e e
8 | —_— | e
9 | e e
10 | - | e

In the above table, the numbers obtained i.e. 1, 8, 27...... etc are cube numbers
of integer numbers, 1, 2, 3 etc.

such numbers are known as Perfect cubes.

Think about the even numbersand their cubes given in thetables, what do you
conclude ? Are cubes of odd numbers also odd? Are cubes of even number also
even?

How will you recognise whether agiven number is cube or not? To recognise
Square numbers ,we had made pairs of the prime multiple factors .Those numbers
that made perfect squares had complete pairs made.
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We can extend the same method for cubes. We can write8as2 x 2 x 2. On
finding the prime multiple factors, we notice that 2 has been multiplied thrice and
after a triplet there is no other multiple factor left. Let us now take alook at the
number 27. Here 3 is multiplied thrice and can make atriplet. If we take 24 as the
number then we shall have24 =2 x 2 x 2 x 3i.e. 2 comethriceand formatriplet but
3 remainswithout any pair. Thismeans 24 is not a cube number.

Thus to identify a perfect cube number ,we can conclude that if the prime
multiplefactorsget arranged in theform of triplets of that number then the Number is
perfect cube, otherwise not.

L et ustakefew more examples:

Example 5. Is 216 a perfect cube number?

Solution: 216 =2x2x2x3x3x3 (onfindingindivisible multiplefactors)
= 23x 3 (dl thefactorsget arranged in triplets)
=(2x3)?
=63
So here, 216 can be represented as (6°) the cube of 6.

Example 6. Say whether the number 23625 is aperfect cube?

Solution:  23625=3x3x3x5x5x5x%x 7 (onfindingthe prime multiplefactors)
Here 23625 get arranged into tripletsof 3 and 5 but not so for themultiple
factor 7. Therefore 23625 is not a perfect cube.

Example 7. Find the smallest number that when multiplied by 68600 given aperfect
cube?

Solution: 68600=2x2x2x5x5x7x7Tx7

Herein the multiple factors of 68600 , 2 and 7 have made tripletsbut 5 is pair
and the number 68600 will have to be multiplied by 5 to make it a perfect cube.

Example 8. Find the smallest number which when divided by 408375, gives the
guotient as a perfect cube.

Solution:  408375=3x3x3x5x5x5x11x11

Here, 408375 has multiplefactor that hastripletsfor 3and 5 not for 11. Therefore,
If 408375 isdivided by 11x11= 121, then the quotient would be a perfect cube.
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EXERCISE - 1.2
Q 1. ldentify the perfect cubesin the given numbers.
i 125 (i) 800 (i) 729
(iv) 2744 (v) 22000 (vi) 832
Q 2. Find out that smallest number which when multiplied by 256 will make the
product a perfect cube.

Q 3. Find out the smallest number which when multiplied by 1352 will make the
product a perfect cube.

Q4. Find out that smallest number which when multiplied by 8019will make the
guotient a perfect cube.

Q 5. Find out the smallest number which when multiplied by the numberswhich are
not cube in Question-1 give cube numbers.

SquareRoot

In the beginning of this chapter, we have learnt about perfect square numbers.
Let’s revise it through an activity once again:

< Activity 3.
Table 1.5

SNo. | Number Prime multiple factor | Thenumber forwhichitisasquare

16 2x2x2x2 2x2=4
25 5x5 5

36
49
64
100
144

196

© (NS (0|~ W DN

In the above activity you have seen that the square of 4 is 16, thesquareof 5is
25 and that of 81s64. Thiscan bealso stated asfollows: the squareroot of 16is4, the

square root of 25 is 5and it iswritten as; the square root of 16 = +/16 =4
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Thesquareroot of 25 = +/25 = 5 (Weindicate the squareroot by the symbol “ /).

You must have noticed that the square of any natural number “n” is equal to the sum
of the “n” initial consecutive odd numbers.

For example 5°=1+3+5+7+9 =25

Just as five (initial) consecutive odd numbers have been added to obtain the
square of 5 (25); can we get the squareroot of 25 by subtracting the consecutive odd
numbers from 25? Let’s find out :

25-1=24, 24-3=21, 21-5=16
16-7=9, 9-9 =0,
Here on subtracting thefirst five odd numbersfrom 25, the reminder obtained
is zero (0). This means, the square root of 25is5i.e.4/25 =5.

Try to verify this process for some more perfect squares. You will find that
the number of initial odd numbers that need to be subtracted from a perfect
square number to obtain zero, that number itself is the square root of the
perfect square number.

Can we verify perfect square number by this process?

You will find if the remainder on subtraction is not zero, the number isnot a
perfect square.

PRACTICE - 3

Orally state the squareroot of the following numbers:
@i 25 (@) 49 (i) &4 (v) 8 (v 121 (vi) 144

We can find out the square root of some numbersorally but not for all. Let us
discuss the method of finding out square roots.

Squareroot by prime multiple factors

To find out the square roots of numbers by this method wefirst, determinethe
prime multiplefactorsfor the number given. Then we make pairs of these and taking
one number from each of the pairs, multiply them to get the square root.
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Example 9. Find out the square root of 441. 3| 441
Solution: 441 = 3x3x7x7 3|14
ottt Jagi= J3x3x Ix1 r®
. : 7 7
=3x7 (taking one number from each pair) S
=21 2|1296 1
2648
Example 10. Find out the square root of 1296 . 21324
Solution: 1296 =2x2x2x2x3x3x3x3 %ész
. J1296 = \/2><2><2><2><3x3><3><3 327
=2x2x3x3 319
=36 313
1
PRACTICE - 4

Find out the square roots of the following numbers by the prime factorisation

method.

(i) 289

(i)625  (ii)900  (iv)361  (v)1764

Example 11. If the areaof asquarefigureis 2025 square cm, find out the length of
one side of thefigure.

Solution:;

The area of the square figure = (side)? = 2025 cm?
Onesideof thefigure = /2025

= \/3><3><3><3><5><5
=3x3x5
=45 cm.

Example12. A person planted 11025 mango saplingsin hisgarden in away that the

Solution:

number of plants in each row is equal to number of rows. Find the
number of rows.

L et the number of rowsin the garden be ‘X’

Since the total number of plants = X x X = X?

X2 =110250r X = /11025

= J3x3x5x5x7x7
= 3x5x7 =105

Therefore, the number of rowsin the garden =105

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

14 | Mathematics-8
EXERCISE - 1.3

1. Find out the square root of the given numbers by prime factorisation method.

(i) 361 (ii) 400 (iii) 784
(iv) 1024 (v) 2304 (vi) 7056

2. A group of boys bought 256 mangoes and distributed it among themselves. If
each boy got the number of mangoes equal to the number of boysin the group,
find out the number of boysin the group

Finding Square Root through Division Method.

Till now we have learnt to find out square root of perfect square numbers. In
mathematics there is an interesting method by which we can find the square root of
perfect square numbers and also the square root of those numbers which are not
perfect square.

You know that the squareroot of onedigit and two digit perfect square numbers
areonedigit numbers. Using their tables you can easily understand this.

Suchas: 1x1=1, Solisthesguarerootof 1
3x3=9, So3isthesguareroot of 9
9x9=81, So9isthesguareroot of 81

100 is the perfect square number after 81 which is a three digit number. Its
square root is 10 which isatwo digit number. (Do you find any pattern in digits of a
number and its square root?) How will you find the square root of largest three digit
number? Let’s understand this by an example.

Example 13. Find the square root of 6257?

Step 1.  Starting from the unit place of the number 625 make pairs of numbers. A
small horizontal line can be drawnto makepairsabovethenumbers.
In this case only one pair 25 will be formed and the number 6 will 625
remainaone.

Step 2.  Put625insidethedivision sign. Now find the largest divisor whose square

cannot be greater than 6. _
quotient

divisﬂ 6 25 dividend

Hereitis?2,
(v*2Xx2=4<6, 3x3=9>6)
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Step 4.

Step 5.

Square & Cube | 15
Now placing the number 2 in divisor and quotient and 2
subtracting their product 4 after placing it below thenumber 6. 2| g 25
The Remainder 2 will come. -4

Addition of the same number 2 to the divisor will resultto "N
number 4. Now write it below. After that shift the pair 25
besides the result 2 obtained from the step3. Herethenew 2
. : +2
dividend will become 225. 4
N

NP o N
o |
Ul

Now we have to put such number after 4 in the divisor and
after 2 in the quotient that its product with the new divisor
should not be exceed 225. if we put 3in thedivisor after 4 2

the new divisor will be43. +2
45 225

W 43x3=129 < 225 225

> ol
Nl

Successively placing 4 and 5 in the divisor we see — N0

44x4 =176<225

and 45x5=225=225

Itisclear that taking 5. in the quotient is appropriate. Subtract the product 225
fromthenew dividend 225. Owill bethe Remainder. So thefinal quotient 25will bethe
square root of 625.

I.e4/625 = 25
Example 14. Find the square root of 9409.

Solution —

Step 1.

Step 2.

Step 3.

We have given anumber of 4 digit, Starting from the unit place 9400
of the number 9409 make pairsof two digit numbers. Two pairs
94 and 09 will be formed. Put theminsidethedivision sign.

Considering the second pair 94 as adividend find the largest

divisor whose square should not be greater than 94. Itisobvious 9
that the divisor is9. Now placing the number 9 in divisor and
guotient and subtracting their product 81 after placing it below
the number 94.The Remainder 13 will come. 9

Adding the same number 9 to the divisor. Write the I
sum 18 below it. Now write down the pair number 09 9 [ 9409
beside the remainder 13. thenew dividendwill be1309. * 9 |- 81

Now as shown in the previous example, what should 18 | 13 09
be written beside the divisor 18 so that it’s product
with the new divisor become 1309, nearer or lesser. N
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Herewe seethat thedivisor isa3 digit number and thedividendisa4 digit
number. If weremovetheunit placedigit of both the divisor and thedividend
then the divisor remains 18 and the dividend remains 130. Now it can be

easily seenthat 18 x 7 = 126 which islessthen 130.

So we can put 7 in the divisor and the quotient. 7

187 x 7 = 1309 9| 9409

+9].
Subtracting thisproduct 1309 from thenew dividend 1309. 81
The Remainder 0 will come. The final quotient 97 will be the 187| 1309

square root of 9409. -13 09
0

From both the above examples we have got square roots N\
of perfect square numbers. Now let’s take an example which is not a perfect square.
In such cases the square root gives digits after decimal point.

Example 15. Find the square root of 8772.

Solution —You know that 8772 can bewritten as8772.0000 Asin thelast two examples
we made pairsof 2 digit numbers starting fromthe unit place, the same procedure will
be applied here. Digits in the unit and ten’s place will make a pair and digits in the
hundred and thousand’s place will make a pair. In the right side of decimal points
digitsin the tenth and hundredth place put together to make a pair and so on.

Wewill writethe number

8772.0000 as 87 72.00 00 let’s find out the square
root of 8772 as before — 93-65

87 72:00 00
After the remainder 123 bring down the first pair of +8 _81

zeroeswhich areafter the decimal points. Now put thedecima — 133 672
point before the number to be write in the quotient. Do the +3 | —549

process of division in the similar way. 1866 | 12300
+6 | —11196
If we want square root upto two decimal placesonly 18725 110400
then we can stop our procedure over here. If we have to —93625
proceed further, then put a pair of zero each time after | 16775

remainder and proceed it and get new quotient. So the square
root of 8772 will be approximately 93.65i.e. approximate.
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EXERCISE - 14

Q. 1. Find out the squareroot of following by division method.
() 529 (i)1369  (iii)1024  (iv) 5776
(V)900  (vi)7921  (vii)50625 (viii) 363609

Q. 2. Inacinema hall the owner wants to organize the chair in this way that the
number of rows and columns of seats should be equal. If there are total 1849
seats then find out the number of rows and column.

Q. 3. Theareaof asquare garden is 1444 square meter, so find out the length and
breadth of that garden.

Example 16. Determine the square root of 51.84

Solution - 2
7 | 51.84
+7  |-49
142 | 02 84
-2 84
A 0 00
\51.84—= 7.2
Example 17. Determine the square root of 23.1 up to two places of decimal.
Solution - 4. 80
4| 23.10 00 00
+41-16
88| 0710
8- 704
960 6 00
-000
6 00
/\
J23.1—= 4.80
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Example 18. Determine the square root of 2 up to three places of decimal.
Solution —

1414
11 2.0000 00
+1| -1
241 100
+4] - 96
281 04 00
+ 1 - 281
2824 11900
-11296
N 006 04

EXERCISE - 15

Q. 1. Find out the squares root of following numbers.

() 7-29 (i) 16-81 (iii) 9-3025

Q. 2. Find out the squares root of following up to two places of decimal.
(1) 0.9 (i5 (i) 7

Cube root

Tofind square root of anumber we were making pair of two same number from
the primefactorsof that number. After that we weretarring one number from each pair
and multiply them. To find cube root of any multiply, we processed this method . For
cuberoot wetrio the primefactors of that number and multiply one-one number from
each trio. Obtained number will our required cube root.

Example 19. Determine cube root of 512. § %ﬁ
Solution = 512 = 2x2x2x2x2x2x2x2x2 3 1%3
3512 = 8 2 4
Example 20. Determine cube root of 91125. c 91,1252 i
Hint - We seethat the number has5initsunit place. Sothe 5 | 18,225
number is completely divisible by 5. e
Solution — 91,125 = B5x5x5x3x3x3x3x3x3 S
(BLIZE = 5x3x3 3 |27
3fo1125 = 45 3 | i
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EXERCISE - 1.6

Determinethe cuberoot of following.
(i) 125 (i) 343 (i) 1331
(vi) 2197 (v) 9261 (vi) 166375
(vii) 4913 (viii) 42875

WE HAVE LEARNT
If “n” is a number, then n x n or n?will beknown asitssquareand nx nx nor
ndwill be called its cube.

Those numbers whose unit place have numbers like 2,3,70or 8 cannot be
perfect square numbers.

If aperfect square number endsin an even number of zeroes, then they would
also be perfect squares.

The squares and cubes of even numbersare alwayseven number sand squares
and cubes of odd numbers are always odd numbers.

The square of any natural number “n” is the sum of the initial consecutive odd
numbers .

If three numbers arein such a sequence that the square of the greater number
Is equal to the sum of the square of the remaining two numbers , then the
numbers are known as Pythagoral Triplets e.g. 3? + 4% = 52 therefore (3,4,5)
make aPythagoral Triplet.

Square root is represented by the symbol “./ . This is known as the symbol

of under root or the square root of the number. The number written under this
symbol isdetermined .

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

Chapter—2

Exponentsof Integers

Till now we have talked about exponents of natural numbers, but Fatima was
thinking how shewould solvethe problemsrelated to exponents of negative numbers.
She thought why not write anegative number in place of the positive one and solveit
for any exponent.

-2 = Hx(ED=1
-1 = DxEDx(ED
= ACEDxEDrxED)=1x(-)=-1
Dt = (DxEDx (D) x (D)
= ACEDxEDFx{ED x D}
= 1x1=1
-1)° = DxEDx(ED) x (1) x(-1)

= {CED x D x {(1) x (1)) x (-1)
= 1x1x (—1) =1

Kamli saw this and said, “When the exponent of (-1) is an even number, then its
value is 1 and when the exponent of (-1) is an odd number, then its value is -1.”

Therefore,
(_1)Even No. — 1 and (_1) Odd No. = _1

Thus Fatima& Kamli could understandthat (-1)* = -1, (-1)*®=1
(-1)*=-1, (-1)* =1 and so on.

Now think about thefollowing :

(-5 =(Dx5

(-5  ={(-1) x5}
=(-1)*x 5 [ As (ax b)m=a"x b™ ]
=1x5*
= 54
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(-27)" {(-1) x 27}®

(-1)8 x 278

(-1) x 278 [ -0 (—1)odno = _1]
_ 2713

{(-1) x m}*

(=1)% x m:s [ - (=1) e o = 1]
mZé

(-m):®

Now think over and say which of thisexponent numbersare positive and which
of these are negative: (-35)%, (-149)%, (-m)¥, (—m)®, (-11)*. Can you draw any
conclusion fromthese examination ?

You will find that if ‘a’ and ‘m’ are natural numbers, then
()" = {(-1) x a}" = (-1)" x &

Thismeans

So (-a)™ is positive or anegative it depends on (-1)™.

Examples 1. Simplify thefollowing:

0 5 x5
(i) (42 x (-4)° x (+4)"
(i)  (-9)8 =+ (-9)?
(v)  (=%)"+ (=x)*
Solutions:
0 5 x5 [(-1) x 5]* x [(-1) x 5]’
[(=1)* % 5% x [(-1)" x 5]
1 x5%%x (-1) x5’
— 1 x 5%7 = _gl1 [ - & xa =am
[(=1) x (4)]* x [(-1) x (H)]°* [(+1) x(4)]"
(=1)? x (4)7 x (=1)° x (4)°x (4)"
1 x4 x1x4°x(4)Y

42+6+17

(i) (=4)* x (-4)°x (+4)"

45 [ .ca xaxa = am
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(-9° _ {px9
(-9 T {(~)x9f

(i) (-9)° =+ (-9)°

(-)°x9° 1x9® ¢
(-1)? x 92 T 1x 92T @?

= = [ an+a = am]
0 G0t = e {ﬁ et
_ ( 1) —1><X
- ( ) X X 1x X

= (—1))()(74:_)(3 [...a“+a”:an‘”]

EXERCISE - 2.1

1. Simplify thefollowing=
@ (-5)° (b) (-4 € (2° d (3)°
2. Writethefollowing in theform of exponents:

@ 5'x(-5)° (b) 15 x(-15)*
(© 122=+(-12) @ P = p)

3. Verify the given statements by solving both the sides:

@ (' x(2F = (2 (2P
1

B (PxE)T = (@)

© ENEeEnR = 1

Exponentsof rational numbers

Raziathought that we have thought about the exponents of natural numbers &
integers, but what would happen if we have rational number instead of these?
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Let usfind out the answers of this question .

Think about some exponentsto rational numbers.

" @ _5,5,5,5
7 77 7 7

_ 5x5x5x5 5t
T IxTIxTxT 74

o () -lo@f -
- XA [ (<L) = —1]

__3
) 11° A
@ (3 -e[3)
=gxg><....:6time$ [ (-1)°=1]
_®
3

Thereforeif you have arational number (Z) then

5 5 5 5
J— —_ _X_ —_—— — —
(4) 152°2" ={m times)

ewepmamsaae (7] (3 -5] (2] (3]

If the exponent of arational number g:(where g=0) ism, then
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(E)m_ PXPXPX .. m times

q)  Oxgxgx..... m times

PXPXPX .. m times p_m
gxXgxXQgX......es m times = qm

Therefore (E) = p_m (where both p and g are integersand q #0

Now if theexponent of therational number isnegative, what will bethe situation?
Consider thefollowing examples:

(3 () 42400
-5

PRACTICE -1

Now try to solvethefollowing yourself :

56 & EE

Consider again

(%) = (9) where both aand b areintegersand a=0, b= 0.
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Examples 2. S
G e
WE PR

s (9 (9)

=(-1) x\§) x\§)

4+2
= 1x(gj
2
(gjﬁ _ 531441
2) 64

36 .
3. Express “29 in the form of exponents.

36

36
2 (1
5~

49

EXERCISE - 2.2
1. Simplify thefollowing:

2\° (1Y N (5Y
@) (7) X(E) ® 5] *l2
1 2 3 3 3 -5
5.z hd et
© (- @ (35
2. Expressin the form of exponents:
25 27 729
@ 49 ® 5 © &
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o (5 &G -
o (o8 -GG
o (&5

4. Writetrueor fase:

-5 65 _565
@ ?) - 45

_—32)150 ~ 32150
(b) 19 ) 19"
(c) (256x3)=25x3

27\ P o7t
(@ (E) =165

We have lear nt

1. (=1)BvenlNo. =1 and (=1) OdNo. = _1
2. If P isarational number then [—pj :p_m
a q) ¢
a . . ay " b\™"
3 If — isarational number then (—j =(—
b b a
S ——
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Chapter—3

Parallel Lines

In your previous class, you have studied about parale lines. These are two
straight lines on the same plane, the perpendicul ar distance between themisawaysthe
same. Extended in both directions, these lines never cross or intersect each other.

Thetwo opposite sides of asquare or rectangle, the edges of ablack board, the
raillway track etc. are examplesof parallel lines. Think about some more such examples
of paralel l[inesand writethemin your notebook.

Distance between two parallel lines:

The perpendicular distance between two parallel linesis always the same. To
know this, we draw a perpendicular from any point on onelineto the other line. The
length of the perpendicular thus obtained i s distance between thetwo lines.

Activity 1.

Draw two parallel lines on your notebook. Measure the distance between these
two lines at different point and compl ete the table bel ow.
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Table 3.1
S.No. Pointsmarked Draw per pendicular Distance(incm.)
online/ fromlinetoline
makingat point
1 A s
2 B (@ S BQ =......
3 cC |
4 D |

Todraw aparalle lineat agiven distance with respect toagivenline.
Todraw aline m paralel toline / at adistance of 3cm.

Sepsof construction

1. Takeany point Ponthegivenline/. (Fig3.2)

) I
5 >
Fig 3.2
R
2. Draw a perpendicular PQ L £-(Fig 3.3) on point P.
/( "\ ﬁ
Fig3.3 P
Q
- . f‘\R
3. Taking point P as the centre, draw an arc Sk
of radius 3cm. on PQ which cuts PQ
aR(Fig3.4) /fj\
P ’
Fig3.4
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4. Draw RSLPR at point R and extend RSaslinem . (Fig 3.5)
Q

S \/ ( R m
AN B\>< c

(&)

P
Fig35

Thuslinem, isaparallél lineto ¢ at adistance of 3cm.
Note: Parallel linesat agiven distance can be drawn with the help of set square aso.

Some characteristic features of parallel lines

The perpendicular drawn at two points on the same line are parallél.

Activity 2.

Draw aline/ and takeany two pointsA & B onit draw perpendicular AM from
point A and Perpendicular BN from point B online (.

M

K K

AT

) A L B
Fig3.6
Ask your friendsto draw two perpendicular on lineintheir notebooks and fill
up the given table by measuring the adjacent anglesin their figures.

Table 3.2
S.No Name D1 b2 | Isb1=b27
1. | Mohan | =====-| - | = o
Y S
T B e B
Y R [
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Weseethat ineach situation, #1 = /2, sincetheseare corresponding angles, therefore
linesAM and BN are parallel lines. Thus on the same plane, the perpendicularsdrawn
on two points of aline are parallel to each other.

Practise- 1

1. Draw alineand construct aline parallel to it at adistance of 3 cm.

2. Draw aline and construct aline parallel to it at a distance of 4.3 cm. How may
maximum number of lineslikethiscan bedrawn paralle to aline?

D C
3. ABCD isaparalelogram where AB|| CD,
CLLAB and DM1AB. IsCL|DM ? what A B
kind of aquadrilateral isDMLC?What kind M L

of trianglesare AADM and ALCB.
Two lines parallel to a given line are parallel to each other.

Activity 3.

Inthefiguresbelow mand narelinesparalel toline #4-andtisaninclined line
intersecting these lines. Now, measure the angle in the figures and complete the table

that follows.

Fig3.9
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Table 3.3

Fig. No. Measur e of angles (in degree)
D1 | D2|(P3 [P4 |P5 |P6 | IsD2=D3? s D5=DP6?

3.7

3.8

3.9

Inthefigure, wecanseethat /2 = /3, and £5=/6, but theseare corresponding
angles. Thereforelinesmand n are parallel to each other i.e. linesdrawn parallel to a
givenlineareall parallel to each other.

Practise - 2
1. In the figure ABCD is a trapezium. D <
Where AB||DC segment EF||AB and E / \
and F are points on AD and BC 7 F
respectively. ISEF||DC, if yesthen why? A / \ .

2. How many trapezium are there in
thisfigure? Namethem.

I nter cepts

When two straight lines are intersected by
any inclined line, then the intersected part between
the two straight lines is known as the intersecting (Intercept)
segement. InthefigureAB line /& mareintersected
by the line n and the intersected part AB is known “Intercept AB”
astheintercept becauseit isinsdethe space between
thetwolines.

It is not necessary that the two lines£ & m Fg3.10

are paralel to each other.
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Practise - 3

1. Inthegivenfiguresidentity theinterceptsandfill inthe blanks.

intercept

Fig3.13

intercept
Parallel lines and equal intercepts

Activity 4.
Inthegivenfigurestheline Pcontainsthere pointsA,B,Cinaway that AB=BC.

Threelines ¢, m & n have been drawn passing through these three pointsintersecting
there. Threelinesareinclined by linet whichintersect thelines/, m, and nat pointsD,

E and F respectively. t
Tp /\t T '\p
B /E m m E \B
C /F n N< F C
| |
Fig3.14 Fig3.15
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Fig3.18 Fig3.19
Table 3.4

S.No DE EF IsDE = EF ?
3.14

3.15

3.16

3.17

3.18

3.19

In the above activity, you have seen that in every situation DE = EF.

Therefore, we can concludethat if atransversa lineintersecting “three parallel
lines produces equal intercept then the other transversal will also produce
equal intercept”.
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Activity 5.

Inthegivenfigures /4 m /|| nand the intersecting lines ‘s’ and ‘t” crosses these
parallel linesat A, B, C and D, E, F. Use scale to measure the sections given in the
table and compl ete the information asked for.

Al D

W
A
[
(o8]
m
Y
3

B/ E

Fig3.20 /§ f Fig3.21
< A D l
< B/ = >M
Fig3.22
Table 3.5
AB DE AB _DE
- - _— 229
S.No.| Fig.No. | AB | BC BC DE | EF EF ISBC EF
1. 3.20
2. 3.21
3. 3.22

AB _DE
BC EF°

Thereforeif three parallel lines make equal interceptson onetransversal,
then they make equal intercepts on any other transversal aswell.

Inthe aboveactivity inall the situations, weget ——
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EXERCISE - 3.1

Draw aline segment of 6 cm and taking any point P, draw aparalel line at a
distance of 2.5cm .

t
Inthegivenfigure/||m,t L mand t L n, then 0

M
v
~

() Ismj|n? Why?

<€ >M
i) Is /- tn? Why?
< 1 >N
(i) IstL-f? Why?
In the given figure a|| b || c and ¢/ & m are two £om
transversals. If PQ = QR, is ON= NS ? Why? Pf \o
€ >a
< Q N >b
|s

S

R|
InthegivenfigureAB||DC, EF||AB and E isthemidpoint
for theline segment AD, then D!—\C
() ISABJEF|DC? Why? E =

(i)  IsF themidpointfor theline segment CB?Why? AI

In the given figure 7 || m || n, will the ratio of the

Intercepts be equal ? < al_\o >y
8 e .
» C/ \F >N

If line segments DA,CB and OM perpendicular / y \ y

on segment AB, where O istheintersecting points

for line segments AC and DB, If OA =2.4 cm

and OC =3.6 cm, then find out. D c

. AM

0 Bm

(i)  1f BO=3cm, find the value of DO. A v B
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Line drawn parallél to one side of a triangle
Activity 6.

In the given triangle ABC, DE|| BC that intersects AB on point D and AC on
point E. with the help of the figures bel ow measurethe features asked for the tableand

completeit.
A A
A
D\E
/D E\ D E \
B C
B C Fig3.25
B Rg323 © Fig3.24 J
C B
A
E D
E D
C B
: A
Fig3.26 Fig3.27
Table 3.6
i AD | DB AD AE | EC E E—E?
S.No.| Fig.No DB EC Is DB EC
1. 3.23
2. 3.24
3. 3.25
4. 3.26
5. 3.27

AD AE

DB EC’
Thereforealinedrawn parallel to oneside of a triangle dividesthe other

two sidesin equal ratio.

In the above activity, every situation gives us sufficient proof for
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Relationship between thelinejoiningthemidpoint of two sidesof atriangle& itsthird sde
Activity 7.
In the given triangles AABC ,the midpoints of AB and AC are D and E

respectively. M easure the angelsformed on DE and at pointsB & C and completethe
tablebelow. C

’* /

C B “ B C

'“_‘"—7"“_
N \//
v

A
Fig3.30 Fig3.31
Table 3.7
S.No | FigNo ZADE|ZB|Is ZAED| £C| 1sZAED = £C?
ZADE = /B7

1. 3.28

2. 3.29

3. 3.30

4. 3.31

Inthe aboveactivity you find that /ADE = /B and ZAED = ZC. Observethe
angles carefully again AWWhat are the names of these angles?
When corresponding angles are equal, what isthe rel ationship between thelines?
Therefore,

Thelinejoining the midpoint of two sidesof atriangleisparallel toitsthird side.
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Division of a line segment into equal parts
Salma said to Ashok, “Can you divide a 5 cm. line into three equal parts?

Ashok said “ Why not?” He divided 5 by 3 and 5/3 =1.66 cm was obtained But when
he started measure 1.66 cm on the scale, he could not do so, he took two divisions of
1.6 cm each and the third part that remained was 1.8 cm.

Salmasaid, oh itisnot possibleto divide aline segment into desired divisions
withthe help of ascale. They thought there must be someway to divide aline segment
Into as many partsasyou likewithout measuring them.

Let’s find out how we can use
parallel linesto divide aline segment
into many equal parts without using a A
scale.

Example 1. TodividelinesegmentAB
into 6 equal parts.

Seps of the construction :

1. Draw aray AC on point A of

line segment AB, making an \
acuteangle. Fig3.32 ° Thy

2. Now cut 6 equal parts from point A of ray ACasAC,CC,, CC,,...CC, by
using rounde.

3. JoinC_ and B and draw parallel linesinthereverse
order C,, C,,....C, that meet at points B.B,B....B,
onAB.

Thussegment AB getsdivided into 6 equal partsas
AB, BB, BB,B.B, B,B,B.B, that make the 6

equal parts.

Example 2. Takealine segment of 4 cmand divideitin
theratio of 2:3 cm.

Seps of the construction :

1. Draw aline segment of 4cm. & then aray AC that _
makes an acute angleon line AB. Fig3.33

A B 4cm B
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2. Draw equidistance arcs AC, CC,, ....... C,C, of the same radius on ray AC

with the help of compass mark 5 equal partsin it that is the sum of the ratio
(2+3=5)incm.

3. Now join BC, and draw aline paralel to BC, at point C, that intersects line
segmentsAB on B, Thusthe line segments of desired ratio AB, and B, B were
obtained, whichmean AB,:B B =2:3

Thustaking different line segments of different measuresand dividethem
in desired ratios and ask your friendsto do the same.

Another method to dividea lineinto equal parts—

Harish was enjoying the division of segments but sometimes, he was facing
problemsin having the parallel lines. Let uslook at another method of dividing aline
segments into equal parts. This method is aso very easy.

Example 3. Draw line segment AB and divide into four
equal parts.

XO

A

Construction 1. Draw aline AB and draw acute angles of

equal measure at both its ends in the opposite
directions.

Remember that the angles should be equal and
acute.

Construction 2. With the help of compass cut 4 - 4 A

arcs of equal radius on both theraysAL& BM . C

€. Fig33s

Construction 3. Join the last
pointsB & A respectively.

point K, & C, to
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Construction 4. Now joinK, to C, andK,t0 C, & K, to C, .

Thus we get Three points D,, D, D, on AB which divides the segment into
four partsequally.

EXERCISE - 3.2
1. In the given figure DE|| BC, if AD=1.5cm, DB=3cm & EC =4 cmthen find
out the measure of AE.

2. Draw aline segment AB of 7.5cmand divideit into 3 equal parts. Measurethe
length of each part.

3. Draw aline segment of 8.4 cm & divideit into seven equal parts. Measure the
length of each part.

4. Dividealinesegment of 10 cmintoratio of 2:3.
5. Draw aline segment AB of 7cm. Find apoint Pon thisin such away that

APngB_
5
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6. In the given figure AD = 8cm BD=4 cm and AE =9cm EC=4.5 cm. Is
A

DE|| BC ?Why?

WE HAVE LEARNT

1. The perpendicular distance between two paralel linesisalwaysequal .
All thelinesdrawn parallel toalineare parallel to each other.

The Perpendicular drawn on different points on the same line are parallel to
each other.

4, When atransversal lineintersectsthree parallel linesto produce equal intercepts
then other intersecting lineswould al so produce equal intercepts.

5. Theratio of interceptson parallel linesby two intersecting linesare equal .
Thelineparallel to oneside of atriangledividesthe other sidesin equal ratio.
Thelinejoining the midpointsof thetwo sidesof atriangleisparallel toitsthird
side.

—_ =
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Chapter—4

MULTIPLICATION & DIVISION OF

ALGEBRAIC EXPRESSIONS

You are aready acquai nted with addition and subtraction of algebraic expressions. In
the process of addition & subtraction integer numbers are added & subtracted respectively
and the algebriac remains the same. Similarly in class VII you have studied — On multiplying
any two algebraic expressions, their constants are multiplied with the constants and the vari-
ablesare multiplied with thevariables.

Activity 1.

Inthetable given below, algebraic expressions asthe two variables and their products
areshown. Some blank spacesaregiveninthetable. Fill inthe blankswith correct values.

Table4.1
1st Expressions 2nd Expressions

S.No First Second X X Product

Expressions| Expressions| 2nd Expressions 1st Expressions
01 -3 a -3.a a(-3) -3a
02 X 5 X.5 9.X X
03 2a 3a 2a.3a 3a2a 6a
04 7X A B e I T
05 -5xy 2| ssssssssss==== | c=ssssss=mem== | coesesseseees
06 432 | e | mmmmmmmmmees | e -12ab
07 -7’ S o B B T B B

Here we can seein table the product value remains the same even if the place of the

expression are exchanged. From this which rule about multiplication does this observation
satisfy?

Let uslook at afew more examples:
1. 3x-5x=(3-5)x-x=15%?
2. (-4x)6y=(-4x6)xy=—24xy
3. (-ab)5b? =(-1x5)abb? = —5abb’ = —5ab’
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Thus, we can see that when the baseis the same, the exponents get added according to
therule of exponential numbers.

While adding a algebriac expression you have seen that the factors get added to each
other. For example : x+ x=(1+1)x=2x (hereisthe multiple factor of x)

Similarly 2xis obtained by adding x to himself twice.

Thus X+X+X =3X

X+ X+ X+ X=4X

So themultiple factor of x becomesthe numbersthat isthe number of timesit isadded
and hencein 2x, 2 isthe product factor and x isthe variable.

Therefore, for different values of “x’ the value of 2x will be different.
If x=3 than 2x=2.(3)=06
If x=-5, than 2x=x(-5)=-10
If x=0, than 2x=2.(0)=0

3 3 3
If X=g than 2x_=—

Fill intheblanksin thetable below :-

X 2X
1 > 2 some time while calculating it goeswrong
3 - If x=5, thus2x will not be 25, 2x = 25 but
2 - 2x=2x5=10 is correct.
8 | -----
7 | -----

One day the teacher asked Neergj in the class,

Teacher : “Whatisyour age?”

Nerg) . lam13yearsold.

Teacher : What will beyour age after 2 years ?

Nerg) . After 2 yearsmy agewill be 13 + 2 = 15 years.
Teacher : How oldareyou, Jeetendra?

Jeetendra : | amnearly 12 yearsold.

Teacher : What will beyour age after 2 years ?
Jeetendra :  After 2 years, | will be 12+2 = 14 yearsold.
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Teacher . If apersonisx year old, then after 2 years. How old would he be ?

Manishaanswered that after 2 years, the person would be (x+2) yearsold.

If we keep thevalue of x different, then thevalueof (x+2) will also be different.
If  x=3, then x+2=3+2=05Yyears
If  x=8 then x+2=8+2=10 years

If x=5 then x+2=5+2=07 years
Fill in the blanksin thetable below -

2+X=X+2
> 3
7 >
12 -
20 >
31 -

Thus, we can seethat 2 x represent twice of x, while 2 + x meansavaluethat is2 more
thanx.

If x=0, then 2x=2x0=0
If x=0, then 24x=2+0=2
Therefore  2x#2+x
Multiplying monomial expression with polynomial expression.
InclassVII, wehavelearnt how to multiply -
Any monomial algebraic expression to binomial algebraic expression.
L et usrevise the multiplication of monomial expression with binomial expressions.
Onceagain by activity.
Activity - 2

In the table given below the product of monomial expressions, with binomia expres-
sionsisshown. Below are given some blank spacesfill these up.
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Table4.2
SNo. | Monomial | Binomial Monomialxbinomial | Product
Expression | Expression EXxpression
1 X a+b X(a+ b) ax + bx
2 —4y GErle | emm———= | s
3 Xy 7+ 8x xy(7+8x) | -
4 2t2 3r2—55 | e | e
5 1m m?® +§n ....................
2 2
6 4a 5X —ly ....................
2
Similarly we can multiply any monomial expression by polynomial expression.
Or a(b+c+d) = ab+ac+ad
(b+c+d)a = ba + ca+ da
Smilaly a(lb+c+d+e = ab+ac+ad+ae

Or

Example 1. 2a(a+ 2b + 5c) =

Example 2.

Example 3. (xy + 2y%z + x?) yz? =

(b+c+d+ea =

(2g+r+3s-t)p =

ba+ ca+da+ ea

2a-a+2a-2b+2a-5c

= 2& + 4 ab + 10ac

20-p+r-p+3s:-p+tp

= 2pg+pr+3ps+pt

Xy - yz2 + 2y?z- yz? + X% yz?

— Xy?Z® + 2 y37® + X2 yz72
Activity 3
Fill intheblanks-
Table4.3
SNo.| Multiplicatoin of Process of Product
algebraic expression multiply
1. | (2a+b+c) 5d 2ax5d+bx5d+cx5d| 10ad +5bd+ 5 cd
1 N O I B
3. | e (X2 +xy + 2) PXX+PXXYy+PXZ 01 72 e e
4. -5m (++ b) ............................. —5m? — 10mn - 5mb
5. 7p2m (m + N+ p) ........................................................
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Let usthink of multiplication of two binomial expression -
Multiplication of two binomial expressions

Multiplication of two binomial expressionisequal to the sum of product of two mono-
mial with polynomial expression.

(a+b)(c+d) =a(c+d)+b(c+d)
=(ac+ad)+(bc+hbd)

=ac+ad +bc+hbd
we can aso solvethisinthefollowing way

(a+b)(c+d)
=(a+b)c+(a+hb)d
=ac+bc+ad+hbd

In this process the product using the distribution property of multiplication over addi-
tion used twice.

Example- 4
Multiply (5x+3y) and (4x+5y)to each other.
Solution :

(5x+3y)(4x+5y) =5x(4x+5y)+3y(4x+5y)
[using (a+b)(c+d)=a(c+d)+b(c+d)]
= 5X.4X+5x.5y + 3y.4x+ 3y.5y
[using a(b+c) =ab+ac]
= 20x* + 25xy + 12yx +15y?
= 20x° + 37xy +15y?

Thiscan aso be solvedinthefollowing manner :
(5x+3y)(4x+5y) = 5x+3y.4x+(5x+3y).5y
[using (a+b)(c+d)=(a+b)c+(a+b)d]

=5Xx.4x+ 3y.4x+5X.5y + 3y.5y
[using (a+b).c=ac+hc]
= 20X* +12yx+ 25xy +15y°
= 20x* + 37xy +15y”
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Example-5
Multiply (3s” +2t) and (2r*+5t)
Solution :
(35" +2t)(2r® +5t) =36 (2r* +5t) + 2. (2r* + )
[using (a+b)(c+d)=a(c+d)+b(c+d)]
=324+ A 2%+ 2 S
[using a(b+c)=ab+ac]

= 6s°r% +155% + 4tr? +10t?
Example- 6

Multiply (5x+3y) to (x+y) and verify the product for x=3, y=-2
Solution : (5x+3y)(x+Y) =5x(x+Yy)+3y(x+Y)
=5XX+5Xy+3y.x 3y.y
= 5X° + 5xy + 3xy + 3y?
(5x+3y)(Xx+Y) =5x*+8xy+3y?
Verification L.HS. =(5x+3y)(x+Y)
={5(3)+3(-2)}(3-2) (when x=3, y=-2)
- (15-6)(1)
=9x1=9
RH.S = 5x*+8xy+3y?

=5(3)"+8(3)(-2) +3(-2)°

=5(9)-48+3(4)

=45-48+12
=45-48+12
=57-48=9
Itisclear that
LH.S = RH.S.

Therfore the product is correct.
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With the process of multiplication fill in the blanksin the table given below -
Table4.4

Process of Multiplication

(ii) (3x—5)(2x+9)

Multiply the given expressionsto each other

(IV)( X+5YJ(3X—2 j (v) (x+5y)(7x-y)

(i) (x+y)(2y+3x)+(3x+y)(y+2x)

Q.1

(i) (2x+7)(3x+2)
Q.2. Findthevaues

(i) (X* +y*)(3x-5y)
Q.3

values:

() x=2, y=-1,

ol

(iv) (a+b)(a+b)

(i) x=1 y=0

gl";('agfe'\i'gaet)'(‘;? ;‘r’]"so Using the distribu-| Using the distributive | Product obtained
tivelaw law the second time
1. (a+b)(c+d) alc+d+b(c+d) ac + ad +bc +bd ac+ad+bc+bd
or or or
(a+b)c + (a+b) d ac + betad+bd ac+be+ad+bd
(a) (4x+5y) (2x +3y) 4x(2x+3y)+5y (2x+3y) | dxx2x+4xx3y+5yx2x+5yx3y | 8x2+22xy+15y*
(DY 52428 45 | sinimsiniomis |oeensmmesssn e
(©) (2r*458%) (12 +1%) e |
2. (a+b){c-d) aic-dy+b(c—d ac — ad +bc — bd ac—ad+be-bd
(a) (b+2c) (3b - ) T e N (s
Y SRV =) | cesssianmnne | sossssessene | sreeesiis
3 a-b)c+d alc+d)y—-bc+d ac + ad —bc—bd ac+ad—bc—bd
(a) (2x-3y) (3x+2) e lsewmamemsisse | sieeesiiias
(b) (5p—2q) (3x+4s) ST | | IS
4. (a—-b)(c—d) alc—d)-b{c—d) ac — ad — be+bd ac—ad—-bc+bd
(a) (2s—3p) (4x-5¢t) wossnmrisn | |ssnennmmae I caseissvisennss
(B) (2 +2Y) %2 (%2) | ccvrernvineinnse | evvssrssrsinernes | ceeecseenevnnnes
Exercise 4.1

(iii) (7x—6)(15x-2)

Multiply (x+Y)and (3x+4y) to each other & verify the product for thefollowing
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DIVISION OFALGEBRAIC EXPRESSIONS

You know how to multiply awhole number and another whole number & also how to

divide them. L et us see some examples ?

1. If 6x8=48, then 48:.8=6

2. If _15x3-45then _45-_15-3 ad

3. If mxn=m then m+m=n
Activity - 5
Fill intheblanksin thefollowing table -

ad 48:6-=8
—45:3=-15

ad mn+=n=n

Xpressions | 49

Table4.5

1st Number Product of the Exhibiting the process of Division

SNo X two numbers
st Q) nd 3'."

ond Number 1% Expressions 2" Expressions
01 3xx 4y 12xy 12xy +3x =4y 12xy + 4y = 3x
02 2x(—7x) B e
03 Mmx 4n T e e
04 | 18a%x2p? | -wmmmmmmmmmem [ smmemeemmeeees | ememeeeeees
05 13p*x7pq o N e

Thuswe note that on multiplying 3x by 4y we get 12xy and on dividing 12xy by 3x, we
get 4y andif 12xy isdivided by 4y, wewould get 3x . Hence multiplication and division
process are opposite to each other.

Division of amonomial expression by another monomial expression -

L et usknow how to divideamonomial expression by another monomial expression.

Example- 7
Divide 18x*y by 6xy
Solution :
) 18x%y
Here 18x"y+6xy =
Exy
2
:EX—XX:?)X XXXXX
6 y X ¥
=3X

Example- 8

Divide —35mn*p by 7np
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Solution :
—35mn*p=7np
_ -35m’p
7np
35 m n° p
=——X—X—X—
7 1 n p
—5xmxmx’p
n
=-5mn

So, you have observed that the process of division istaken up inthefollowing steps.

1. If the sign of the divisor and the dividend are same, the sign of the quotient is
positive.

2. If thesign of the divisor and the dividend are different the quotient will have a
negativesign.

3. Themultiplefactor of thedividendisdivided by the multiplefactor of thedivision.

To find the value of the exponent of any variable in the quotient the exponential
law a™ +a" = a™ "isused. Let ustakethefollowing example:

Example- 9
Divide _25a%n2%c by —5ab’c
Solution :
Hence (-25a°b’c)+(-5abc)

—25a°b’c
—5ab’c

_-%5 & b’ ¢

= X—X—

5 a b ¢

=5xa*xb*?xc ( am"sa" = am‘“)
=5a’h°c’ (since b°=1, c®=1)
=5a’

Division of apolynomial expression by amonomial expression -

You have known how to divideamonomial expression by another monomial expression.
Now let us seethe division of polynomial expression by amonomial expression.
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Example- 10
Divide 16n? + 4mn—12mn? by 2m
Solution :
16m? +4mn—12mn® +2m

or

16m? + 4mn —12mn?
2m

_16nv L Amn 12mn?
2m  2m  2m

=8m**+2m*n-6mn?

=8m+ 2n—6n°

Here the polynomial has been changed in to monomial expression to continue the pro-
cessof division.

Exerciese 4.2
1. Find thevaues.
(i) (18x°y*)+(~6xy) (i) (-15x°y*z)+(-5x"yz)
(i) (—y")+(-x"y®) (iv) 32a’b’c+(-8ahc)
(v) (28a'v’c®)+(-7a’b’c’)
2. Divide
(1) 2x*—6x3+4x2 by 2x° (if) 5a’b®-10a’v? —15a’b® by 5a’b?
(iii) 27a*-36a2 by —9a (V) x*+2x°+2x* by 4x°

(v) a*+ab+achya
Division of apolynomial by binomial -

You now know how to divide a polynomial by amonomial expression. Now et us see
this.

Example- 11
Divide 18a® + 12a+ 27a* + 8 by 3a+2

Solution :
Write done the polynomial in the decreasing order of its exponents.
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Example: 27a° +18a? +12a+8

Step 1- Herethefrist dividendis27a3. Inthebeginning thisisdivided by thefirst part
of thedivisor that is 3a

27a°
3a

9a®> 3a+ 2) 27a° +18a +12a+8

and 9a2 iswritten asthe quotient.
Step 2- 9a’ ismultipled to the complete divisor.
9a’ (3a+2) = 27a’ +18a’
9a’

3a+ 2) 27a° +18a2 +12a+8
+27a®+18a°

27a% +18a2 I1swritten under the similar factors of the dividend and is sub-
tracted. That isthe sign of the lower expression is changed.

Step 3- After subtraction the remaining number iswritten below.

9a’
3a+ 2) 27a% +18a% +12a+8
+27a° +18a”
12a+8

Step 4- Theintial part of the remaining part of the dividend 12aisdivided by thefirst
part of thedivsor, 3a. s0, 12a+3a=4

+ 4 is to be written in the quotient

o _ 9a°+4
and +4isagain multipled to thewhole 3a+ 2) 72 +18a +122+ 8
divisor. 3 2
+27a’ +18a
Therefore (3a+ 2)x4=12a+ 8 12a+8
Step 5- Similar factors are written under each other of the divididend 12a+8 and is
subtacted.
9a’+4
3a+ 2) 27a° +18a’ +12a+8
+27a° +18a°
+12a+8
+12a+8

0
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Step 6- Subtraction would givethe remainder as zero.

9a’+4
3a+ 2) 27a%+18a%+12a+8

27a° +18a°

0 + 0 +12a+8
+12a+8
0O O

Step 7- Thus, desired quotient = 9a% + 4

You already know that when anumber iscompl etely divided by another number
and theremainder is zero, then the second number isknow asthe multiple fac-
tor of the first number.

Here 27a%+18a” +12a+8 divided by (3a + 2) gets completely divded and the
remainder is zero, therefore (3a +2) isamultiplefactor of 2732 +18a2 +12a+8

L et usnow take another example:
Example- 12

Divide -12x° —8x* -5x+10 by (2x-3)
Solution :

2x—3) —12x* -8x? —5x+10 (- 6x2 -13x—22
F12x3 £18x°
— 26x* —5x+10
F 26Xx° +39x%
—44x+10
F 44X+ 66
—55

Here also, the divison has been done asin the earlier example, but the remander is-55,
not zero, So we might say that (2x - 3) is not amultiple factor of the polynomial

-12x° —8x* —5x+10-
Example- 13
Divide 8q° + 2q—-8q° -1 by 4q+2
Solution :

Herethe exponents of are not in descending order of g, sofirst the expressioniswritten
in the descending order of the exponents of q.
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Thus 89°-8g°+2q-1
2q° -3q+2

4q+2)8q3—8q2+2q—1

+80° + 40°

-129° +2q-1
7129" 1 69

8g-1
+8q+t4

-5

Here also the division has been done like the previous solutions. The steps of division
are continued until the exponents of the algebraic variable of the remainder does not
become lessthan exponents of the algebraic variable of the divisor.

Verification

Dividend =divisor x quotient + remainder in thisquestion.

Dividend =

Divisor =

Quotient

Remander
Right hand side

Thismeans:

8q°-8qg°+2q-1

4q+2

2q° -3q+2

-5

divisor x quotient + remainder
(49+2)(29%-3q+2)+(-5)
4q(2q° ~30+2)+2(29° ~39+2)-5
8q° —12qf +8q+4q” —69+4-5

8q°-8qg°+2q-1
Left hand side

Dividend =divisor x quotient + remainder

Thereforeobtained quotient = 29> -3q+2

remainder = _5, iScorrect
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Exercise 4.3

Q.1  Writethegiven polynomial inthe decreasing order of the variables.
() 15x% + 3x+8x* — 4x° -15
(i) 12m° —9m’® +16-6m*+8m
(iii) am* —16m* —4m+16-m’
(iv) 4-8y°® +12y* —6Y°
Q.2. Divide& say whether thedivisor are multiple factors of the dividend.
(i) x* —11x+30 by (x-5)
(i) X* +20x+91by (x+7)
(iii)  x*—5x—6 by (x—6)
(iv) X° —5x* —2x+ 24 by (x—4)
(V) a’+2ab+b® by (a+b)

Q.3. Divide and prove that the divisor and the dividend are not multiple factors. Write
down the quotient and the remainder for thefollowing expressions.

(i) X° +2x% +3x+4 by (x-1)
(ii) —12+3x* —4x+ X° by (x+5)
(iii)  4x"—2x*-10x+13x—6 by (2x+3)

(iv) 8x> —6x* +10x+15 by (4x+1)

Q.4. Divideand verify:
Dividend = Divisor x quotient + remainder.

(i) m* —3m+7 by m-2
(i) a®-2a°+a+2bya+2
(iii) 9x® +15x* —5x+3 by 3x+1

(iv) 2x3+3x* +7x+15by X* + 4
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WeHave L earnt

Before multiplying two monomial expressions, we multiply factors first and then
multiply itsvariables.

To multiply amonomial expression to abinomial expression, the monomial expres-
sionismultiplied to each term of the binomia expression and the products are added.
Thusthedistributive law isused.

While multiplying the variable exponential law isfollowed.
To multiply two binomia expressionsto each other, thedistribution law isused twice
eg.

(a+b)(c+d)=a(c+d)+b(c+d)

=ac+ad+bc+bd

While multiplying if the sign of the algebraic expression are same, then the sign of
the product isalso positive and when the signs are dissimilar the product is negative.

The process of division is continuetill the exponent of the divisor does not become
less than the exponent of the remainder for the algebraic expression.

To divide a polynomial by a monomial, it is convenient to divide each term of the
polynomial by the monomial.
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| CIRCLE AND ITS ELEMENTS 2

Anu had studied in the chapter on *Circles’ that the distance of any point on the circle from
its centre is the same and this distance is known as the radius. She also knows how to make
circles of different measures. She loves making a variety of new designs with the help of
circlesdrawn by bangles of different sizes.

Oneday oneof her bangles broke. She put the piecesin theright placestorejoin the bangle
and could make the outline of acirclewith the help of apencil. Anuwasthinking. "If bangle
can break into many pieces, can the circle be aso broken into many pieces ?

What do you think ? Perhaps, you arethinking that if abangle can be brokeninto pieceswhy
not acircle?

Let usfind answer to these questions:

InclassVI, you have studied that astraight linejoining any two pointsthrough the centre of
acircleisknown asits diameter.

Activity 1 Fig.5

Makecircleof any radiuson the paper and mark the centre of thecircle, Now draw adiameter
inthecircle. Cut thecirclealong with itsdiameter, Arethetwo partsequal ?Will any circle cut
along the diameter get divided into two equal parts?

Isacirclethusdivided into two equal partscalled asemicircle ?
Activity 2
On the circles given below, afew points have been marked. If you join them, which line
segment would divide the circleinto two semicirclesand why ?

B

Fia. 5.1 (i) Fig. 5.1 (ii)
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Inthefigure5.1 (i) AB isthediameter and AC,AD,DC,BD andBC m Y
arethe chords of the circle. Each chord dividesthe circleinto two

segments. These parts of the circumference of thecircleare known

asarch. Infig 5.1 (ii) ON, NM, ML, PO etc. arearchs.

In5.1 (iii) if anarchisnamed asxy it isnot clear which archisthe X
upper one or the lower one. Therefore we need to indicate arch by

threepointse.g. X LY or XLY arc XMY or measure XMY , are Fig.5.1 (i)

XLY islesser then the semicircle. Thereforeit is know as aminor are. Similar XMY
measures greater than the semicircle, henceisknown asagreater or magjor arch.

Activity 3
| dentify the minor and major arch inthe given examples:

S S
A
Y X X Y
B P Q
R P

Fig. 5.2 (i) Fig. 5.2 (ii) Fig. 5.2 (iii)
Can you say whether an archismajor or minor by just taking alook at it ? Pankaj thought

that infigure 5.2(i)) AXB isaminor areand AY B ismagjor arc, similarly infig 5.2(ii)
PRQisaminor archeand PSQisagreater arch. Butit wasdifficult to say for fig. 5.2(iii)
whicharcsout of XPY and XQY was major and which wasminor.

Just then Rakesh Joined point A and B to the centre of thecircle Oinfigure (i) and found
that ~ AOB wasformed towardsAXB issmaller than the « AOB isangle formed to-

wardsAY B. Now you asojoinpointsP& Qinfig. 5.2(ii) with center measuretheangles
and verify whether the conclusions drawn by Rakesh aretrue ?

Anu, found that infig. 5.2(iii) XQY isastraight line. Therefore . Therefore the angles
subtended by XPY & XQY areequal and henceboththearchsareequal.

Rakesh said, the arch towards which the angle at the centre would be less than 180°
would be aminor arc and the arch towards which the angle at the centre is more than
180°, would be the mgjor arch.

Now you have begun to recognizethearc, let ustake up some activitiesrel ated to these

Given below isacircle. How many arcs can you draw inthiscircle ?

Suresh wasthinking that acircleis made up of numerous pointsand the

space point between any two points should be an arc. Therefore any

circlewould be made up of numerous arcs suresh wasthinking right. A

circle can have severa arcs such asthere are numerous pointsina  Fig.5.3
circlein the same way by joining any two pointswe can a so draw numerous chord.
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Rakesh made a circle and marked the dots or points on the circle as
shown in the diagram and then pointed A & C to get the chord AC
Shresh saw this and said , “Chord AC divides the circle into two arcs.
The minor arcisAC and again AC makes aMajor arc aswell. The G
minor arcAC iswritten as ABC becausethepoint B isincluded inthis
arc where as the greater arc AC has many points. How do we write H

this? Let usthink about it. Fig. 5.4

Would you liketo think yourself ?

In the magjor arc AC, al the points within that will be included in it AHGFEDC. This
would bewrittenlike ABC as AHC,AGC, or -------- or ADC etc. that representsthearc
or part of thecircle.

A

Anglemadeby thearcon thecircle .

ABCisatriangleinfig. 5.5 whereal thethree verticesA, B, C arc on
thecircle. HereBXC makesan angle ~ BAC at pointA, can you recog-

nize the angle subtended by CYA and AZB onthecircle? Recognizethe
anglesand name them. Fig :3( 5

@)

Activity 4

Inthequadrilateral ABCD given below theverticesA, B,CandD are D
onthecircle. Point out the arcsand their respective angles subjoined
on the circumference of the circle by them.

B
P
Fig.5.6

Pointsbetween| Name of| Angle made| Name of the | angle made
S.No|which arcs are| the minor| of the minor [ Mgorarc by the major
formed arc arc m the arc on the
circule circle
01. AandB A PB no angle ADB no angle
or
ACB
02. [ AandC
03.
04.
05.
06
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Exercise 5.1
1-  Findout theanswersof the question related tothediagram givenbelow. B A
M Indentify thearc ABC
(i) Indentify thearcBCD
(i) Name the minor anglesformed by minor arc AB

0O,
os}

(iv) Onwhicharcis « ACBformed ?
(v) Onwhicharcis « CBAformed ?
(vi) Onwhicharcis £ CBD & £ CAD formed?

(vii)  Writethe names of the anglesformed on point D by thearcs ?

You have now learnt to recognize all the anglesformed on circleby an arc. L et usexam-
Ine the relationship between these angles.

Qualitiesof an arc
Activity 5

Inthegivenfigure, several anglesare formed by asinglearc onthecircle by measuring
theangles.

Completethe table given bel ow.
C C
B D P
D R
M S
A E F Q

: ~E

(i) (if) (iii)
S.No. FigNo] Name of arc | anglesan their measurment formed by the arc onthecircle
1 2 3

01.
02.
03.

By doing the above activities, Shelley observed that the angle formed opposite side of the
arc are of same measureswhich meansthat al the anglesformed by asinglearcinacircleare

equal.

You also consider some circle, divide them into arcs and draw some angles formed from the
arc. Let your friends measure them and find out whether all the angles made by an arc are

equal.
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Exercise 5.2

In the following figuers observe the angles shown in english latters and determine their
valueswithout using the protactor.

RS

Activity 6
Draw adiamter AOB for the circlewith centre O. Takethe point, C,D,E inthesemicircle

above the diameter and make ~ ACB, ~ ADB and £ AEB . Measure the angles with
the help of aprotactor and write down the values. D

E

What conclusions do you draw from the measurment angles.

Similarly, takethe points F & G from the lower senicircle and make . D
angle and Measurethese angles. E
After observation you would find that all the anglesare of 90°. which

A\\O/

means in a semicircle all the angles are right angles. Two points

t situated on the circle subtending angles from minor and major
arcs.

Activity 7

Makeacircletaking the centre O, Take four pointsA,B,C and D onthecircle, insucha
way that minor arc ABC and mgjor areADC isformed. Angleof minnor arc who make
remaining part of thecircleis ~ADC and angle of relative maor arc who make remain-

ing part of circleisZ ABC . Measur them and fill in thefollowing table-

D D D
(s
o Oy o
A c A ¢ A C

i) B (i) B (iii) B
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S.No. angle made by theminor | corresponding anglesto the greater

arc on any point of part of the circle (Remaining part of
remainy part of the circle| the circle)
x° y’ x°+y°
01 R e B B
02, | e e e
03, | e e

After completing the table, you will find that the sum of the angles subtended from a
segment of the circle on both sides of the chord is 180°.

Exercise 5.3

Fill in the blanks-

1- Theangleformed by the minor/smaller part of the circle on any point of isa............. :
(acute angle/ obtuse angle)

2- The angle formed by the major/greater part of a circle on any point of isa............ :
(acute angle/ obtuse angle)

3- Inacirclethe sum of the corresponding anglesformed by the smallar segment and the
greater segment of thecircleis............ . (180°,270°,360°)

Example: 1

B

Look at the fig. 5.10 the centre of thiscircleis O. if , C =55
then ~ ABC =? A 55,

| 6 )¢
Solution : U
AC isthediamter (It passesthrough O)

. o Fig.5.10
Therefore « ABC isan angle from the semicircle.

Whichisarightangled. Thatis, /B or ZABC =90’

Therefore ~ A+~ B+~ C=180° (Wherethe sum of threeangles of atriangleisequal
to 180°)

= £ A+90° +55’ =180°
= £ A+145° =180°
= £ A=180°-145°

=/ A=3%°
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Example: 2
Inthegivenpicture ~ AEB =115° thenfind thevaluesof ~ ACB & £ ADB ?
Solution : 7 D
Giventhat : ~ AEB=115"
Tofind : ~ ACB& / ADB L Ssigine 'B
Since the sum of the angles subtended on both sides of achord is 180° e

-/ AEB+ ./ ACB=180°
=115’ + ~ ACB=180°
= / ACB=180°-11%"

= / ACB =65’
We know that the angles of an arc on the same segment of the circle are equal,
Hence ~ ACB =« ADB =65°

Exercise 5.4
In the given fig. O isthe centre of acircle whose diameter is PQ find the measures of
R

/ PRQ & / QPR /A\
KN,

In the given fig. angles in the segment of the circle PQXY arc
ZYPQ=70° & « YQP =30°find out meaurement of ~ PYQ & £ PXQ

Inthegiven fig. gave PQ = PR and the centre of thecircleis O, thenfind thethree angles

of thetriangle PQR. A

Inthegivenfig. AB=ACand ~ ACB =65°find out themeasureof ~ BDC

<

B C
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In the given fig. find out the angle measures for ~ PTR& ~ PSR where in
T

Z PQR =130°. ‘ S

PR

Q
Takecircles of different radiusand makefig. like the ones & shown
inthe given picture. Then measure the anglesand complete thetable
givenbelow :

S.NO. XO yO XO + yG ZO u0 ZO + uO

1. 110°| 70° 180° 100° | 80° 180°

Relaionship between the angles formed by an arc on theremaining segment of a
circle and its centre.

You have already recognised the angle subtended at thecentre O by arc ANB . You have
alsolearnt to makean ~AQB on remaing part of the segment of acircleat point p.

Activity 8

Make ~AOB at thecentreof thecirclefromarcAB and anangle ,ApB ontheremain-
ing arc of the same circle in the way shown in the diagram in your notebooks. Now
measurethe anglesand compl etethetableglven below.

(i) 5.12 (11) (iii)
Fig.No. | Meansureof | Meansureof | Meansureof | If £~ AOB=2/ APB
Z AOB Z APB 2/ APB
5.12(i)
5.12(ii)
5.12(iii)
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What did you see?
Z AOB & 2/ APB areequa or nearly equal.

Therefore, , AOB = 2/ APB -rrerreererereenenen. (1)

So angle formed by AB at the centre = 2 x (angle formed by the remaining arc of the
circle)

Thereforewe concludethat.

In acircle the angle at the centre subtended from an arc is double or thrice the angle
subtended at the remaining arc by equation (1)

1 1 . .
/ APB:EX AOB=E><m AB (heremAB, isapartia measurement of arcAB)

In other words,

“The angle inseribed by an arc on any point on the remaining segment of the cricle is half
the angle subtended at the centre by the same arc.”

Practice
Completethe blanksinthegiventable:

Central angle of the
arc or in degree mea-
surement

The angle formed by
thearc at apoint onthe
remaining segment of
the circle

How isthearc?

Minor/M ajor/semi
Circular

150° 75° (Why ?) Minor arc (why ?)

220° | e Major arc

------------------ o0° Semicercular

------------------------------------ Major arc

------------------------------------ Minor arc
Example3

Themeasure of anarc of acircleis132°. Find theangle ~ ACB intercepted by the same

arc at any point C on the remaining segment of thecircle.

. C
Solution;
/ AOB =132° (given)
Since / AOB =2x ./ ACB <2
AB
N AACB:%xA AOB ’
Fig.5.13
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—~ £ ACB:%xlSZO

= / ACB=66"

Example4

The centre of the exterior circle of the equilateral triangle ABCisO. find the measure-
ment of ~ BOC .

Solution:
A ABC isaequilateral triangle
Therefore « A= 2 B= 2 C=60°
.- thecentral angleof BXC = ~ BOC

/ BOC =2/ BAC
= / BOC=2x60°=120°

therefore ~«BOC = 120°

Inthisexamplejoining OA will giveus ~ AOC & ~ AOB. Could you , B
find their measurcs?

Equal arcs, corresponding chords and the measures of arcsin dgrees. 5
.o Fig.5.15
Activity 9 '

Make acircle of radius4cm on apiece of white paper with the centre O, Draw itsdiam-
eter AB. Now draw another diameter CD that makes a90° angle with respect toAB i.e.
perpeidicular toAB.

You know that every circle is symmetrical with respect to its dimeter and therefore
diametersAB and CD maketwo right anglesand divide the circleinto four equal parts.

If the papersisfolded twice along with AB and CD each quarter willcover the other
quarter completely i.e. superpose each other. Herearc AD, DB, BC and CA superpose
each other completely. The angle at the centre for these arcsis 90°.

Therefore minor AD = minor DB = minor BC = minor CA.
So, m(AD) =m(DB) =m(BC) = m(CA) = 90°.

Activity 10

Make acircle with centre O on a piece of paper. Draw diamter AB. Fold it along the
diameter. Fold it at the centre on the radius OC. Cut out this part along OC first and then
along OB. Thuswe get two piece OBC and OB'C'. Both the segmentsof aradiusand arc
of equal length.
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A

5.16
Now thelength of thearc BC =length of arcB 'C'and ~ COB =~/ C'OB!'

Result

Inacirclearcsof equal length foremed equal anglesat the centre. The contrary of thisis
alsotruei.e.inacircle. Thearcsthat formed equal anglesat the centrearc also equal. In
theaboveactivityjoinBC and BC'.

Now see, thetwo radius segments OBC and OBC'. C C'
Here ~ COB =~ C'OB'

ac BC=arc =B'C o B o "
chordBC =chord B'C' 5.17 5.18

Therefore the chords related to arcs of equal length arc equal & converely, the angles
formed by equal chords at the centre of the circle are equal.

Example5

In Fig. 5.19, there are two segments of radiusAOB and COD and
/ AOB =/ COD =50°. AB =2.5i.e. find thelength of CD

Solution:
Sincethe equal anglesformed at the centre bel ong to two equal chords.
Therefore ChordAB = ChordCD

ChordAB = 2.5cm.
- ChordCD = 2.5cm.
Example6

Fig. 5.20 showsacirclewithradius3.6cm. and ~ AOB = 60° . Find the length of chord

ABand ~ OAB & ~ OBA
D B

Solution :
Given, radius=3.6cm... A\
A A

In AOAB, OA=OB =3.6cm. (radius)

. Theanglesoppositeto these sideswould be equal.
. £ OBA= 2 OAB = X’ (Supposed) 5.20

In A OAB, the sum of the angles= 180°.
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= / BOA+ .~/ OBA+ .~/ OAB=180°

= 60°+x°+x°=180°
= 60°+2x°=180°
= 2x°=180"-60°
= 2x°=120°
o 1207 _ e
2

-. A OAB, hasthree angles of 60° each.
— A OAB isaequilatera tringle.
-. AB=0B =0A =3.6cm.
. ChordAB =3.6cm., ~ OAB=60°, £~ OBA=60"

All theanglesin OAB are 60’, 60", 60°
AB=0B =0OA =3.6cms.

So,AB =3.6cm., ~ OAB=60°, ~ OBA=60°

Exercise 5.5
Q1  xandyinthefiguresgiven below.

(b)

S
C
X° °
76° X ‘O 75° s
N y P y°
B Q
@ (b)
Q.3 InthefigureAB =CD, if ~ AOB=70°, find out the measure-
ment of COD.
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Q. 4 Inthefigure, if RS= 3.2cm. What will bethe length of PQ?

Q.5 Findthevaluesof xandy inthegivenfigures.
65°

XO yo Xo 65°y C
A B

(i) (i)
CHORD- You havelearnt beforethat the line segment obtai ned by joining any two pointson

acircleisknown asachord and thelargest chord isthe diameter of thecircle. Let
us know some more characteristies of chords.

Perpendicular drawn from the centre of acircle to the chord.
Activity 11

Draw acirclewith centre O Draw achord AB inthiscircle. Now draw
OM | ABinsuchaway that M ison chord AB.

Repeat this activity with circles of different radius.
Name those figures also like we have done in fig. 5.21. Number the

circlesini, 2, 3, ..... etc. AN M _“B

Now measureAM and M B in each condition and complete the fol low- 5.21
ing table:

Circle | AM AB ISAM =MB ?
1.
2.
3.
You will find that in each conditionAM = MB therefore AM= MB.

Activity 12
Take aPiece of thick paper and draw acirclewith centre O on |t Draw chord AB oniit.

' ; QM B

(1) Gy (i) |

(@]
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Now fold the sheet (circle) in such away that point A fallson point B and pressthefold
toget acreasealong linel. We observethat thefold along line | passesthough the centre
O and the both part of the circle completely cover each other.

Now open thefold and mark the intersecting point of line ¢ and chord AB asM.
Measure ~ OMA & ~ OMB. Both would be of 90°. Since M is the mid point of AB.
Therefore, AM=BM, Activty 11 and 12 makeit clear that.
The perpendicular from the centre of circle to a chord biscets the chord.

Activity 13

Draw acirclewith centre O. Also draw achord AB. bisect AB at apoint M
and join O & M. Repeat this activity for different circle and number the
circleasl, 2, 3, .... Namethefiguresin similar way. Measure ~ OMA in N

A~_v~B
every circle and complete the table below : 593

Circle Z OMA « OMB Is ~ OMA= 2/ OMB ?
1
2.
3.
4.

Youwill find that in every case ~ OMA = 2 OMB (approx. 90°) isobtained.

Since « OMA & £ OMB are both angles drawn at the midpoint of chord AB, so their
sumwould be 180°.

— / OMA+ .~/ OMB=180° (since ~ OMA=~/ OMB)
= 2x./ OMA=180°

—~ £ OMA:%XlSOO =90°

= / OMA=/ OMB=90°
= Impliesom 1 AB
Activity 14

Take apiece of paper and draw acirclewith centre O, Draw achord AB onthecircle &
mark itsmidpoint M, joinM & O. Now foldit along OM insuch away that point A falls
onpoint B. 4 4

.

M B(A) A B

524

) (11)" (ii1) i
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Now open the fold and you will find that ~ OMB falls £ OMA. Therefore,
Z OMA= 2 OMB =90°. Therefore, OM L AB.
Itisclear from activities 13 and 14 that :

In acirclethe line joining the centre to the midpoint of achord is perpendicular to the
chord.

Exercise 5.6
Q.1 Inthefiguregiven, oM 1 AB.If AM =3.5cm. find thevalues of BM and AB.

| |
A~_ v ~B

Q. 2 Inthefigure, M isthe midpoint of chord AB. Find thevaluesof xandy.

Q. 3 Inthefigure, OM L PQ.If PQ=8cm.thenfindthevauesof PM & MQ. IsPM =MQ?

P Q
Fill in the blanks _

Q.4 a Theperpendicular fromthe centreof acircletoachord.............. the chord.
b. Inacirclethelinejoining the centre to the midpoint of chordis...... the chord.

We have learnt
Inacircle, theanglesformed by an arc on the remaining segment of thecirclearc equal.
The sum of the angles on the segments of the circle on both sides of achord is 180°.

Theangleformed by an arc of acircle on the remaining segment of the circleishalf of
the angle formed by the arc at the centre of the circle.

Inacircle, arcsof equal length formed angles at the centre which arc equal .
The perpendiicular from the centre of a circle to achord bisect the chord.

In acircle, aline joining the midpoint of chord to its center, is perpendicular to the
chord.

S ——
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Radhaenjoysfeeding the cattle and giving them water to drink. Shefillswater for the
cattle and a so keepsrecord of thefact that from 8to 11 in the morning, how many cows drink
water. Therecord she hasfor thelast week isasfollows:

Mean

g e
Monday -12, Tuesday - 15, Wednesday - 13, Thusday - 11, Friday -13,Saturday - 13,
Sunday - 14.

Canyou tell how many cowsdrink water on average everyday ?

Cricket player A in 10 innings had scored 60, 70, 15, 90, 72, 45, 11, 77, 125, 200 runs
respectively. Similarly player B made 220, 110, 70, 37, 15 and 07 runs in 06 innings.
Can you say which player had a better performance ?

We can easily compare such comparison with the help of average ? We use averagein
several centextsin our everday life. For example:

Theaverage age of studentsstudying inyour classis 14 years.
The average duration of sleep at night for you is8 hours.
Theaveragerate of our daily newspaper isRs. 2.50.

The average attendance of studentsintheclassis45.

o~ 0 DN P

Thisyear Raipur received rains below average.

The above examples show that the average age of sudentsintheclassis14 years. Onthe
average duration of sleep at night is 8 hours. It is neither the maximum limit nor the
minimum limit.

Infact averageisattained by dividing the sum of the scoresin agiven data by the number
of scores. Thisisaso known asthe mean. Thisisindicated by M.
_sum of Scores
No. of Scores
Now we can easily find the number of cattle that Radha served water to drink.
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12+15+13+11+13+12+15 91 _
7 7

Average= 13

Therefore on an average 13 cattle drink water that Radha served everyday.
Now you can yourself find out which cricket player had a better performance.
Activity 1
Find out the average age of the members of your family.
Activity 2

Find out the average of the scores obtained by you in al the subjectsin your halfyearly
exams.

Examplel

In a Fruit shop apples have been kept in five baskets. Containing 46 kg, 21kg, 18kg,
25kg, and 35kg apples. Find out the means.

_ Sumof the scores

Mean(M )
No. of scores
(M) _ 46+ 21+18+25+35
5
145
=—_— =29k
5 g
Example2

Find out the mean of thefirst 10 natural numbers
Solution :

Thefirst ten natural numbersare:-

1,2,3,4,5,6,7,8,9,10

_ Sumof the scores

Mean(M )
No. of scores
M _1+2+3+4+5+6+7+8+9+1O
10
:§:5.5
10

MODE

The school decided to take 30 studentsof classV 111 for an excursion during the Deepawali
vacations. The headmaster instructed the studentsto sel ect aplace. out of Sirpur, Ratanpur,
Jagdal pur and Ambikapur. Some students wanted to go to Sirpur while others thought
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about Jagdalpur. Sincethe place could not be decided, the classteacher wrote the names
of all the four places on the blackboard and asked the students to raise their hands for
each option. He put tally marksin front of each namewhichwasasfollows:

Table6.1
Placesto be Visited Taly Marks No. of Students
Sirpur 1 07
Jagdal pur AT L 1 13
Ratanpur | 05
Amtikapur gl 05

After making the table, the classteacher said that the maximum number of student i.e.
13 of thethe students want to go to Jagdal pur, so we should proceed towards Jagdapur.

Inour daily life, we have many such situations, where selection is made in this manner
for example, mostly the size of shirtsthat peoplewear are 38 or 40. Thereforeweeasily
get the sizes 38 or 40 in the readymade stores. Generallly shops seldom keep the smaller
or bigger sizesbeausethey arelessin demand and the manufacture depends on the maxi-
mum demand in the market.

Thisbasis of selection is called the mode.

So, mode is that value in a given data which has been repeated maximum number of
times. Thisisindicated by M _.

Example3
In afootball Team the sizes of the shoes put on the eleven playersare asfollows:
6,4,5,6,7,7,6,5, 6,7, 8. Find the mode.

Solution:
Onwriting the given scoresin ascending order weget :
4,5,5,6,6,6,6,7,7,7,8

Clearly, the score 6. appears the maximum number of times (4 times). Therefore the
mode of this score would be 6.

M, =6
Median
Example4

Inaclassof 15 students received the following marksin Mathematics out of 100 :-

15, 35, 16, 25, 45, 76, 90, 99, 50, 16, 57, 60, 86, 17, 95. How many students have
scored more than 50% marks ? Thisis not very clear by the marks. Let us arrange the
marksin ascending order :
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15, 16, 16, 17, 25, 35, 45, 50, 57, 60, 76, 86, 90, 95, 99.

Now, we can seethat 07 students have got more than 50% marks. We can also seethat 7
students have received lessthan 50 marks.

Example5
The number of chapatisthat 11 peopleeat inaday areasfollows:
3,7,98,6,5,4,2,12,10, 11

Find the mean of these numbers Mary quickly wroteit in her notebook and said that the
mean is 7. Canyou find out how many people ate morethan 7 ? Radha cal culated it and
said that 5 people ate less than 7 chapatis while Aslam reported that 5 people ate more
than 7 chapatis.

In the example (4) 7 students have scored above 50% markswhile 7 students have got
less than 50% while in example (5) also the number of people who ate less than 7 and
morethan 7 chapatiesareequal i.e. 5.

Therefore, we can say that putting in order, the number 50 (in Example 4) and 5 (in
Exampleb5) arethe number that occurein the middle. Thisnumber isknow asthe median.

This means, when the scores are arranged in descending or ascending order, the value
that occuresinthe middleisknown asthe Median. Itisdenoted by M.

A. FindingtheMedian when thenumber of scoresN isodd.

When the number of scoresin agiven dataisodd., then first wewrite themin an ascend-
N+1

ing order and find the value of the M, = ( j to score. This number obtained isthe
median.

N+1
2

Therefore Median M =( jth item

Example6
Find the median of the given data:
3,5 10,9,8,14,6,12,13,11, 7
Solution:
Onwriting the scoresin an ascending order :
3,5,6,7, 8,@ 10,11, 12,13, 14  (herethetotal numbersof itemis11i.e. odd)

N+1 )
M, =(Tjth|temvalue

1141
2

th item = 6th item'svalue

o My=9
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Findingthe M edian when thenumber of scoresN iseven.

When the number of scoresin agiven datais even, then arranging in ascending or de-
scending order showstwo itemsin the middle position.

In such astate, the mean of these two items are taken to find the median. Thismeans,

([0 v (1 e

‘- 2
Example?
Find the median of the given descending numbers:
5094,6,12,8

Solution:

On arranging the scoresin ascending order, we get :
4,5,6,8,9, 12
Here N = 6 (even number)

th th
HN) item+(N+1j item}
) 2 2
Median M, = >

th th
(2) item+(2+1) item
M, =

2

~ (Value of the 3rd item+Value of the 4th item)

Exercise6.1

Q.1 Findthemean: 81, 74, 69, 73, 91, 55, 61.

Q. 2. Find the mean of the even number between 50 and 70.

Q.3 Findthemedian: 4,5, 10, 6, 7, 14, 9, 15.

Q.4 Theweight of 11 students (inkgs) inaclassar easfollows: 25, 27, 29, 32, 30, 28, 26,

31, 35, 41, 34. Find its median.
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Q.5 InaScience quiz competition, one student of class V111 received the following marks:
83, 61, 48, 73, 76, 52, 67, 61, 79.

Find the median of the above marks.
Q. 6 Findthe modeof the given data:
7,59931,97,5,3
1,1,9,7,7,55,5,3,1
53515779091
Q. 7 Find the mode of the given distribution :
53,224,5,33,4,3,5,3.
Q. 8 Findthemean of thefirst five odd natural numbers.
Q.9 Themean of thenumber 8, 5, X, 6, 10, 5is7. Find the value of x.

PieChart
Activity 1

Theareaof forestin5districtsof astateA, B, C, D, E have been
represented inacircular digramasinfig. 6.2.

If it is considerd that the district where the area under forest is
the maximum getsthe maxiuman rainfall then canyou say : v

1. Whichdistrict getsthe maximum rainfall ?

2. Which district getsthe minimum rainfall ? Fig. 6.2
Activity 2

InanAsseimbly election 4 candidatesA, B, C & D faced theelection. Thevotesreceived

by them have been represented in the circular diagram.

L ook at the diagram and answer. o
1.  Which candidate got the maximum number of votes ? v

2. Which candidate got the |east votes ? ‘
How did you concludethis? Fig.6.3

You know that the sum of angles subtended at the centr e of acircleis 360° the area of
votesobtained by candidate A subtendsthe largest angle at the centre. Similarly, thearea
of votes obtained by candidate D subtends the smallest angle at the centre. Hence, the
conclusionsyou arrive a.

£

Example8

The following are the number of students studying in classes 6 to 10 of a school in
Jashpur. Show the following datain adiagramatic representation asapi-chart.

Class 6 7 8 9 10
No. of Students 216 180 150 110 64
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Solution:

To make api-chart wefirst add the number of studentsin all the classesand find out the
value of angle subtended at the centre by the number of student in each class. Thus:

=216 + 180 + 150 + 110 + 64 = 720
Hence, for 720 students the angle subtended at the centre of the circle is 360°.

0

For 1 student theanglesubtended  at the centre would be 3;(52%

360
For 216 students the angle subtended at the centre = 220" 216

360
Theangle subtended for studentsof classVI = 720 x 216 =108"

360
Theangle subtended for studentsof classVII = 720 x180 = 90°
The angle subtended for students of Class VIII

_ 360 x150 = 75°
720

360
Theangle subtended for studentsof classIX = 720 x110 = 55°

260 Fig. 6.4

Theangle subtended for studentsof classX = 720 x 64 = 32°

Now when you know the measurement of anglesyou can take acircle of any radiusand
depict these measuremets by segtments of r adius for each class as shown in the diagram.

Example9
The percentage of interest of 100 students, in class VI in different games are asfollows:

Name of the Game | Interest in the Game (%) Angleat the centre
65
i —x360° =234°
Cricket 65 100~
15
—x 360" =54°
Football 15 100"
10
—x360° = 36°
Hockey 10 100 X
3
Handball 03 00" 360° =11° (Approx)
7
Volleyball 07 00> 360° = 25° (Approx)
Tota No. of Student 100 Total angle the centre = 360°
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Graphicrepresentation

In the above examplesthe data have been represented
inacircle.

~ Football

When the data is represented by segments of radius
inacircle, it isknown as the pi-chart (Circular dia-

gramor pi-graph).
Activity 3

Make a pi-chart of the scores obtained by you in dif-
ferent subjectsinclassVII.

Example 10

Fig.6.5

A farmer represented the crops grown in his farm last year in a pi-chart. If the total
production of cropsin 720 quintals, find the quantity of each crop produced.

Thetotal producton of crops= 720 qunitals.
360° = 720 qunitals

1 )
1= 2360 720 quintals

0
135° = ;230 x 720 quintals

. 720 .
Production of Wheat = 360° x135° = 270 quintals

720

. . _ (0] _ . .
Production of Rice = 2600 90" =180quintals Fig.6.6

. 720 0 .
Productionof Urad = 260" 45" =90 quintals

. 720 .
Production of Moong = 360" - 40" =80quintals

. 720 0 .
Production of Mustard = 360" 50" =100 quintals

Excercise6.2
Q.1 Themarksobtained by Geetain the monthly test examsin mathematiesfor 6 monthsare
asfollows:
Months July | August | September | October | Nov. | Dec.
Marksobtained | 40 45 65 35 55 60

(Out of 100)

Construct api-chart with the help of the above data.
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Q. 2 The monthy income of afamily Rs. 12,000=00. The expendicture of the family in the
monthisasfollows. Make api-chart of the given data.

S.No. [tem ExpenditureinRs,

01. House rent 1500=00

02. Food 6000=00

03. Education 2200=00

04. Entertainment 800=00

05. Health 1500=00
Probability

Today as the school was going to be over, it started raining very heavily. The students
wereworried how to go homein such heavy rains. Just then meenasaid to Anu, therewas
no possibility of such rain in the month of October. Anu said, no, we cannot say that
therewas no possibility of rains but there was|ess possibility. The possibility of rainsis
always stonger in July. Even otherwise, the possiblity of rainsin October or April is
awaysvery less.

Inour daily life, probability isused in many situations. For example, who will winamong
theteams participating in agameisnever known but the better team has agreater possi-
bility of winning. Some situations are given below, writewhether the possibility of their
happening ismoreor less:

1. Thepossihility of suffering from polio after being vaccinated.

2. Thepossibility of lung cancar due to smoking.

3. The possibility of rainsin a place where there are more trees.

4. The possibility of meeting with an accident when oneisdriving slow.
5. The possibility of seeing snakesin therainy season.

All the above possibility can be understood with simple assumption on the basis of avail-
abledata, for example, dataindicate that the possibility of polio attacks are more promi-
nent when theindividual has not been vaccinated, similarly generally the possibility of
accident isaways more when peopledrivevery fast. Let ustry to presume possibilities.

Activity 4

Take two boxes and write A & B on them. Take 25 pieces of paper of equal size. Write “X’
on 10 picees of paper and ‘y’ on 15 of them. Now fold all the pieces in the same manner
and keep in two separate heaps. Take 5 pieces from the heap of papers marked ‘x’and 5
pieces from the heap of papers marked ‘y’ & put them into one box and then put 5 pieces
from the ‘X’ marked ones and 10 pieces from the papers marked ‘y’ in another box.

Shake the boxes to mix the pieces of papers well after you have put them in the boxes.
Now askone of your friendsto close the eyes and take out one piece of paper from each
box let him note down whether he has got a piece of paper marked x or y, fold it back as
it wasand put themin the box again. Now shakethe box again to mix the papersall over
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well and ask your other friends also to repesat the activity. Then comptete the table given
bel ow.

S.No. Name L etter on the piece of L etter on the piece of
paper fox A paper from box B

1.

2.

&L

4.
Total no. of xfrombox A=| Total no. of xfrombox B =
Total no. of yfrombox A=| Total no. of xfrombox B =

Now look at thetable and say :
from which box the probability of getting letter ‘x” would be more and why ?

While showing the problem, Suresh said, “Therefore 15 pieces of paper in box B out of
which “x” is written on 5 pieces and y on 10 pieces. Since y is written on more pieces of
paper, therefore the probability of getting letter y ismore.

Rani asked, is the probability of getting letter “x’ and ‘y’ from box ‘A’ would be equal?
Think about rani’s question and write its answer in your notebooks with proper reason.

Activity 5

Inthe pricturethere are boxeswith black (B) and white (W) balls. If we are asked to take
out of one ball from the boxeswithout seeing, then answer the questions given below -

/4

&% ? Gt F,
- 9. 6.7

1. Fromwhichboxisthe possibility of getting awhite ball maximum.?
2. Fromwhich box isthe possibility of getting ablack ball maximum ?
With the help of the table made by Rani, Suresh drew thefollowing conclusions:

1. Thetotal number of ballsin box 1is6 out of which 3 balls are white and 03 are
black, therefore the pobability of getting both the coloursare equal.

2. Thetota no of ballsinbox 2is8, of which 02 arewhitebalsand 6 ballsare black,
hence the probability of getting black ballsis greater.

3. Inbox 3, thetotal no. of ballsis14 out of which 10 ballsarewhiteand 04 ballsare
black, therefore the probability of getting white ballsis more.
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4. Inbox 4 out of total 7 balls, 04 ballsarewhiteand 03 ballsare black, thereforethe
probability of getting white ballsisgreater.

The answer that Suresh has thought isright, but heis not able to understand that when
box 3 has 10 white ballsout of total 14 ballsand box no 4 has 04 white balls out of total
07 balls, then from which box isthe probability of getting awhite ball ismore ?

Mary suggested, How it would be, if we consider intheform of afraction.

10
10 out of 14 = 1

4
and 4 out of 7= 2

On comparing the two fractions, wewill have-

10 10

4x2
u = a9

7
4 " Tx2

8 .. .
il 1 (equalising demonstrations)

10 8 10 . -
Therefore out of v and 214 'S greater. Hence out of 14 balls, the probability of

getting white ballswould be more when 10 balls are drawn out as compared to drawing
out 04 white balls out of 07 balls.

Takingadecision by tossingacoin

You might have seen that in the beginning of a cricket match, the captains of the two
teams decide to ball or bat on the basis of thetosswhen it isin favour of the team.

Can you think of some exampleswhere you can take decision by tossing acion ?

Activity 6

L et usperform an activity and seeif we can do so - Takeacoin and tossit with al your
Friends one by one, and observe whether it shows head or tail asit falls on the ground
every time. Note the occurancesin the given table.

Table6.5

S.No. Name of the Student What did you get ?
Head or tail

el R A
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Look at thetableand say :-

1. Dohead & tail appear one after another.

2. Isthenumber of headsandtailsnearly equal ?

3. Whichismore probable when a coinistossed head or tail ?
You must havenoticed that a coin hastwo sides-

A head and atail. These out of two sidesthe probability of occurance of headis 1 out 2
or ¥2. Similarly out of 2 sides, the probability of occurance of tail is 1 out of 2 or %.

Inabox, if thereare 3 balls of red, yellow and white colours respectively and we take
out any one ball while closing our eyes, then the probability of the ball being red would

1
be 3 because out 3 one ball isred. Similarly, the probability of the ball being yellow
1
would be 3 when only one ball out of 3isyellow and the probability of the ball being

1
whitewould also be 3 So, be now you must have understood that probability can also be

measured.

Thus, the possibility of occurance of an event is measured as probability.

L et us know more about probability with afew more examples:
Example1l

If you are asked to take out aspade out of apack of cards then what will be the probabil -
ity of getting aspadecard ?

Solution :

Sincethe pack of cards has 52 cards, out of which 13 are spades.

13 1

Hence, the probability of finding aspadeis 13 out of 521i.e. =7
Example12

Find out the probability of getting the number 3, adice head when it istossed once.
Solution:

A dicehas6 faceswhichincludesdots 1, 2, 3, 4, 5and 6.

1

Therefore, the probability of digit 3 appearing onthe head = 1 out of 6= 5

(Since only one face out of the six faces on the dice hasthree dotson it.)
Example 13

Inabag there arethreewhite, five red and eight black balls. What isthe probabnility of
taking out ared ball out of it ?
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Solution:
Total no. of ballsinthe bag = 3white+ 5red + 8 black = 16 balls.

The probability of taking out ared ball out of the 16 ballswould be 5 out of 16 because

5

the bag contains 5 red balls. Therefore, The probability of onered ball = 6

Example 14

Oneisasked to draw out one card out of apack of cards. Find out the probability of that
card being aKing.

Solution :
Total no. of cardsin the pack = 52.
Theno of King cardsin the pack = 04.
When we draw out of the pack any one out of the 4 Kings cards onewould come out.
Therefore, the probability of getting aKing cards.
=4 out of 52

Excercise6.3

Q.1  Whatwill betheprobability of drawing acard of diamond from apack of cards?

Q.2 Abaghas6white, 11 red & 7 blueballs. Find out the probability of drawingawhite
ball out of that bag ?

Q.3 A horserace competition has five competitors. Find out their possibility of winning
therace.

Q.4 Inabasket thereare 10 apples, 8 pomegranates (Anar) and 12 guavas. What will bethe
probability of taking out applesfrom the basket ?

Q.5 Findout the probability of appearance of an even number when acoinistossed.

Q.6  Ontossingacoin, what will bethe possibabilty of appearance of head and the appear-
ance of tail for that coin?

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.ggmSI o5

WE HAVE LEARNT
Average (Mean) isone unique number, that represents agroup of scoresor data.

The sum of all scores
Total no. of scores

Average =

Whilefinding out the median the scores are arranged in ascending order.
The medan isthe number in the middle of the scoresarranged in ascending order.

N 1 th
@ My= TJFJ item (when N isan odd No.)

N th N th
(j item+[+lj item:l
(b) M, =L 2 2 (when N isan even No.)

2

The modeisthe number that has the highest frequency in the scores.
Probability isthe possibility of occourance of any event.
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Chapter—7

DIRECT AND INVERSE VARIATION

I ntroduction

Sometimes we hear statements like in ayear of heavy rainfal the water level in ponds and
wellsincreases. Consumption of water increases as the population grows. As the number of
ponds decreases, the capacity to store water decreases. With thefall in electricity production
the quantity of goods produced in factoriesdecrease. Astherainfall hasbeen more water level
inthe pond hasincreased.

Due to heavy rain-
fall the water level
in the pond also
\ increased.

If we consider the above statements we notice that the two quantities depend on one
another. Change in the value of one also changesthe value of the other. Thusfor two related
guantities, the changeinthevalue of the second when the value of thefirst quantity changesis
called variation. When on the increase or decrease in one value, the value of other also in-
creases or decreases, then such avariation is called direct variation.

Think and write such examples of changesfrom your surrounding.

Rajuwrotethat if farm land islarger then the quantity of crop produced would bemorei.e. if
1 acre land produced 24 bags rice then 3 acres of land would produce 72 bagsrice.

Sudhawrote arel ation between the quantity and the cost of acrop. Shesaidif priceof the1kg
riceisRs. 9then theprice of 2kg ricewill Rs. 18 and price of 5kg ricewill Rs. 45".

After reading these examples Mary said, “But this does not happen every time. It is not necessary
that on increasing the value of one, the value of other increasesin the sameratio. It al'so does
not happen that on adecrease in the value of one, leadsto adecreasein the value of the other
inthe sameratio. Sometime we may have situationsin which theincreasein the value of one
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guantity leads to adecrease in the value of the other or on the decrease in the value of one
results in increase of the other”. For example — unemployment decreases with increase in
industries. The water level in ponds decreases with increase in temperature. Hiring more

|

As the temperature
increases water
level in the pond
decreases.

labourers reduces the amount of time required for completion of the task. Such relations are
not direct variations. What will these relations be called?

Asthetemperatureincreasesthe water level inthe pond keepsfalling.

Raju was listening carefully to Mary, he said, “In direct variation, if the value of one increases,
the value of the other increases or if the value of one decreases the value of the other aso
decreases. But in asituation where when one quantity increase the other decrease or when on
decreasing one quantity the other increases, we haveinverse variation. Thisisthe opposite of
direct variation.

Rauwasright in histhinking. The oppositeof direct variationiscalled inversevariation. Let
usfirst understand direct variation through some more exampl es:-

Direct Variation

Example 1: Thepriceof 5 pensisRs. 20. What will bethe priceof 10, 15, 20, 25 and 30 pens
of the sametype?

Solution: If the numbersof pensisdenoted by x and their corresponding price by y then we can
solve such questions by unitary method and makethe following table.

No. of pens x 5 10 15 20 25 30
Price of pens y(Rs.) 20 40 60 80 100 120
ratic X S| o 15f 20 25| 30
ato 20| 40| 60| 80| 100| 120
X 1 1 1 1 1 1
Ratio A A A A A A
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Fromthe abovetableitisclear that asthe number of pensincreases, their corresponding price
alsoincreases. In each casetheratio between number of pensand their priceremainsthe same

1
(Z ). Anincrease of thiskind where the priceincreasesin direct proportion to the number of
pensis called direct variation.
Activity 1

In the following tables, number of balls along with their prices are given. On the
basis of this fill the blank boxes in the table and answer the questions given below
the table.

No. of balls x 10 6 4 3 2 1
Price (Rs.) y 30 9 3
X 10 3 1

y 30 9 3

o d 1 1

tio —
atio y 2 3 3
(1) What is the price of 6 balls? (2) What is the price of 4 balls?

(3) What is the price of 2 balls?
(4) What is the nature of variation between the number of balls and their price?

The decrease in the number of balls is resulting reducing the corresponding price
by a constant ratio i.e. number of balls is changing together with the corresponding

price and their ratio is the same —. Therefore the relation between them is called

3

direct variation.
Activity 2

The value of y for each x is given in the following table. Which of the following
values have direct variation? Identify and write.

4 9 12 15 20 7 13

=

28 63 72 105 100 49 91

< [ <
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Write down five examples of direct variation related to your daily life. If two variables
have direct variation the ratio between them is always equal. The ratio is a constant
or non variable quantity.

X
Or if x and y are in direct variation then = k (constant)

y
| | X Xe
~» ¥, is same as the ratio between x, y,then T~~~
: Yi Y2
Activity 3
If x and y are in direct variation then fill the blanks in the following table:
S X S X
.No.| x = .No.| x =
oy Ty
1
(1) 3 18 -—- (4) - 24 P
1
(2) 25 --- = (5) 7 42 | ---
3 9 = 6 66 -
) - | & 6 |- =

Example 2: The price of 3 kg of wheat is Rs. 36 .Find the price of 18 kg of wheat.

Solution: Since on increasing the amount of wheat its corresponding price will also
increase. This relation is of a direct variation. Let the price of 18 kg of wheat be Rs.

x. It can be written in the form of the following table

Quantity wheat (kg) 3 18

Price (Rs) 36 X

Here ratio between 18 and x would be the same as between 3 and 36.

X _X
Y. Y2
318
36 X

Or 3 x x= 18 x 36 (cross multiplying)

18x 36
3

Or x =
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Or|x=Rs. 216

Thus the price of 18 kg of wheat is Rs. 216

Example 3: The distance covered by a train in 2 hours is 120 km. Find the distance

that the train will cover in 5 hours with the same speed?

Solution: Since the distance covered will increase with the increase in time.
Therefore here the relation is of direct variation. Let the distance covered in 5

hours be x km. It can be written in the form of the following table:

Time (in hours) 2 5

Distance covered (in km) 120 X

Here the ratio between 5 and x is equal to the ratio between 2 and 120.

X_%
ory, vy,

2 5
120 x
Or 2 x x =5 x120 (cross multiplying)
5x120
2
~ x =300 km

Therefore, the distance covered by train in 5 hours is 300 km.

Or x =

Example 4: A man gets Rs. 32 by working for 4 hours, what will he get by working

for 7 hours?

Solution: Since when you work for more time the amount of labor is more. Here the

relation is of direct variation. Let the man gets Rs x for working 7 hours.

Then table will be —

Time (in hours) 4 7

Wages (Rs.) 32 X
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Here the ratio between 7 and x is the same as that between to 4 and 32.

X_X%
or y oy,
4 _7
32 X

Or 4 x x =7 x 32 (cross multiplying)

7x32
4

Or x =

x =56
Or the man will get Rs. 56 for working 7 hours.

Example 5: If the weight of 6 letters is 45 grams than how many letters would have

1
a weight of 15 kg?

Solution: Since, on increasing the number of letters their weight will also increase
in the same ratio. Therefore the relation is of direct variation. Let the weight of x
1% kg or 1500 gm.

(Here weight is changed into same units (grams))

Table is as follows:

No. of letters 6 X

Weight (in gm) 45 1500

Here ratio between x and 1500 is same as 6 and 45.

X _%
or y oy,
6 X
451500
Or 6 x 1500 = 45 x x (cross multiplying)
Or x - 6x1500 or 6><1500= N
45 45

|x = 200 letters

1
Or the weight of 200 letters is 15 kg.
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Q1. In the following tables are x and y are in direct variation. Find the value of the

constant ratio also.

Exercise 7.1

Table I. x 7 9 13 21 25 30 41
y 21 27 39 63 75 90 123
Table II. x 2.5 7.5 11 17.5 19
y 2.5 7.5 11 17.5 19
Table III. x 5 6 7 8 9 11
y 25 24 35 40 50 66
Table IV. x 1 2 3 4 5
y 2 1 2/3 Yo 2/5
Q2. Fill in the blanks in the following direct variation table:-
No. of workers 1 2 ] 4 S | .
Wages (Rs.) 50 | ........ 150 200 | ........ 300

Q3. In following table x & y are in direct variation. Find the value of constant ratio k.

x 2 4 8 16 32

y 14 28 56 112 224

k=2 1 1 ___\
y

Q4: A car runs 600 km in 3 hours. How far will it travel in 5 hours?

Q. 5: Which of the following quantities are in direct variation?

(i) Number of objects and their prices.

(ii) Number of Mathematics books of class 7% and their prices.

(iii) Area of a field and its price

(iv) Quantity of milk (in It.) and its price.
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Qo6:

Q7:

Q8.
Q9:

Q10.

Q11.

0Q12.

Q13.

Q14.

Q15.

Q16.

Q17.
Q18.

Q19.

Q20.

Direct and Inverse Variation | 93

(v) Number of labourers and the total number of days in which the work is
completed.

(vi) Speed and time when the distance travelled remains the same.

Price of 15 tickets ( of equal price) is Rs.18. How many tickets of the same
price can be bought in Rs. 72?

A car covers 432 km in 48 It of petrol. What distance will it travel in 20 It. of
petrol?

The cost of 2 dozen oranges is Rs. 48. Find the cost of 108 oranges?

A machine prints 200 pages in 5 min. How much time will it take to print 2 x
10® pages?

A cyclist covers 12km in 3 hours. How much time will be taken by him to cover
20 km?

The wages of 25 labourers is Rs. 1250. What is the amount of wages for 40

labourers?

A labourers gets Rs. 806 for working 13 days. How many days would he have
worked if he was paid Rs. 1798?

Namrata takes 1225 steps to cover a distance of 100m. How much distance
will she cover in 2835 steps?

A dealer gets a commission of Rs. 73 for selling items worth Rs.1000/-. How
much commission will he get on selling items of Rs. 100?

The thickness of 500 sheets of paper is 3.5 cm, find the thickness of 275
sheets.

A man can read 180 words in 1 min. How much time will it take him to read
768 words?

Sunita types 1080 words in 1 hour. Find her rate of typing per minute.

25 labourers make a 7.5 km long road in one week. How many labourers will
make a road of 10.2 km in 1 week?

The weight of 10 bags of cement is 4.5 quintal. What will be the weight of 35
such bags?

The speed of a car is 60 km per hour. The distance traveled and corresponding
time taken are in direct variation (in the following table). Match the correct
distance and time in the columns.

Distance (KM) Time (in hours)
(1) 120 (@ 3

(ii) 180 (b) 2

(iii) 210 (c) 4

(iv) 240 (d) 3%
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INVERSE VARIATION

In our daily life, we see sometimes that on increasing a quantity another quantity
starts decreasing in a constant ratio or with a decrease in the first quantity the
second quantity starts to increase in a constant ratio. Such proportional relations
are called inverse ratio.

I made this wall
alone in 10 days but
five of us would
have made it in 2
days.

Fig. 7.3

I made this wall alone in 10 days but five of us would have made it in 2 days.
Let us see an example:-

The number of labourers and the days required by them to spread sand on the road
is given below:

No. of labourers (x) 5 10 15 20 30

No. of days (y) 60 30 20 15 10

In above table the number of labourers (x) and number of days (y) are given. Can you
find a relation between each x and each y? A relation that is constant for all values
x and corresponding y.

Ashu considered the examples and thought that doubling the number of labourer
the number of days became half and when number of labourers were tripled the

numbers of days became ~ rd. In the same way if the number of labourers is madel0

3

times then the number of days will becomeE. If we multiply the values of x and y,
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X

we will get a constant. In direct relation as
X
- 1

y or % orxC : y is a constant. This is the inverse of direct ratio therefore it is called

or x/y is constant similarly here x x

inverse ratio.

Do you agree with Ashu?

Here we find that the manner in which the number of labourers increases, the
number of days decreases in the opposite ratio and the number of days increases in
the opposite ratio to the manner in which number of labourers decrease. Such a
ratio is called opposite ratio or inverse ratio. In the above example the number of
labourers is in inverse ratio with the number of days taken i.e. the variation between
both quantities is an inverse ratio.

Activity 4

A passenger train covers a distance in 4 hours with a speed of 12 km/hour.
Answer the following:

(i) If the speed is increased to 24 km/hr, how much time will it take to cover the
same distance?

(ii) If the speed is increased to 36 km/hr, how much time will it take to cover the
same distance?

Also fill up the following table.

Speed (km/hr) on
increasing

Time (in hours)

Result: If the speed is increased, time taken is ..........c...cooeenene.

Speed (km/hr) 48 32 16 6

Time (in hours)

Result: If the speed is decreased, time taken is ..............

Construct five example of inverse ratio from your daily life.

Let us discuss one more example:

A book can be finished in 15 days, if 16 pages are read every day. If 8 pages are read
in a day, how many days will it require to finish the book? If 12, 15, 24 pages are
read in a day, how many days will it require to finish the book in each case? If the
number of pages read each day is denoted by x and the number of days taken to

finish the book are denoted by y, the answer to the questions can be written in the
following table:
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No. of pages read
each day (0 16 8 12 15 24
No. of days (y) 15 30 20 16 10

Ll x 16 8 12 15 24

Vo Ms Yo Mo s Mo

x x y in standard form  16x15 8x30 12x20 15x16  24x10
=240 =240 =240 =240 =240

x:%= X 1 =Xy =240=k(say)
y

Here numbers of pages read per day are in inverse ratio to the number of days
taken. The inverse relation between the numbers of pages read per day and numbers
of days taken gives a constant value for the product each time. In other words, we
can say that the product of the number of pages read per day x and the corresponding
number of days taken y is a fixed quantity i.e. xy=k

In general for any values x, and x, of number of pages read per day and corresponding
values y, and y, of the days taken we conclude. X)y,=Xy,

Conclusion: We find that if the relation between two variable quantities is such
that on increasing one quantity the other starts decreasing or on decreasing one
quantity the other starts increasing and the product of both quantities remains
constant then the relation between them is called inverse variation. Mathematically,

we can write that if x and y are in inverse variation then [xy=k

If x has two values x,, x , and the corresponding y has y and y, then Xy ,=X.y,

Activity 5
In which of the following tables x and y are in inverse variation-
(i) x | 6 [2 |3 18 (ii) x |40 |20 [16 [ 10 | 2.5
1 y |2 (4 |5 |8 |32
(iii) x 105 |2 |4 (iv) x |9 10 | 12 15
y | 3 |6 15| 8 y |5 [4.5]3.75 |3
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Activity 6

If x and y are in inverse variation, fill in the blanks in the following table.

(i) x 9 18 20 30
y 4 1.5 | -
(ii) x 16 8 -
y 3 ) 24
(i) | x 20 50 25
y 4 — | 5

Let us see some more examples of inverse variation:-
Example 6: 12 labours can build a wall in 10 days. How many days will 20 labours
take to build the same wall?

Solution: As by increasing the number of labourers, the time taken to complete the

work will decrease. Hence this is a case of inverse variation.

Let 20 labours make the wall in y days. The table will be made as follows:-

No. of labourers (x) 12 20

No. of days (y) 10 y
For inverse variation
Wy =Xy,
~o12x100 = 20xy
12x10
or 20 =y
or 6 =y or y=6

- 20 labours will complete the wall in 6 days.
Example7. A hostel has 24 days food for 200 students.
If 100 more students join that hostel, then how many days will the food last?

Solution: The joining of 100 students in the hostel, means that the total number of
students = 200 + 100 = 300.
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Since, quantity of food is the same, the increase in the numbers of students means
the food will be consumed faster therefore this is of an inverse variation.

Let the food be finished in y days.

The table is as follows:-

No. of students (x) |[200 | 300

No. of days (y) 24 |y

In inverse variation

XY, = XY,
200%24 = 300y
200%24
or 300 7
or 16 = y or y =16

.. The food will finish in 16 days.

Example8. Shallu goes to school on a cycle with an average speed of 12 km/hr.
She reaches the school in 20 min. If she wants to reach the school in 15 min, what
should be her average speed?

Solution: Since to reach school in less time the speed has to increase, therefore

this is a case of inverse variation. Let the average speed be x km/hr. The table is :-

Sped (km/h) (x) 12 X

Time (in min y) 20 15

In inverse variation

XY= %Y,
12 x 20 =xx15
12x20 B
or 15 =X
or 16 = x

X =16 Km/hr

Therefore the average speed of Shallu should be 16 km/hr to reach the school in 15
min.
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Exercise 7.2

. If x and y are in inverse ratio than fill in the table appropriately.

x 8 6 4 | - 36
y 9 12 | --—-- 10 —
. Fill in the blanks in variation table.
Speed (in km /hr) 4 8 S 64
Time taken (in min) | ----- 40 20 10 | -—-——--

10 labours finish a task in 2 days. How many days will 2 labours take to finish

the same task?

45 labours finish the work in 27 days. How many labourers will complete the

same work in 15 days?

A bus takes 6 hours to cover a certain distance with a speed of 30 km/hr. What

speed the bus should have to cover the same distance in 4 hours?

40 horses eat 1 quintal of grain in 7 days. How many horses will eat the same
quantity of grain in 28 days?
A hostel has 15 days of food for 300 students. If 200 students leave the hostel

due to vacations then for how many days will the food last?

A military camp has 25 days of food for 700 soldiers. Due to the arrival of some

more soldiers the food finishes in 20 days. Find the number of new soldiers

that arrived in the camp.

A man completes a book in 15 days by reading 8 pages per day. If he reads 12
pages daily, then how many days will he take to finish the book?

A military camp has 21 days of ration for 105 soldiers. If 42 more soldiers arrive

in the camp, then how many days will the ration last?
Which are the inverse variation in the following:-

(i) Number of books bought and the cost of each book.
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12.

13.

w

(ii) Distance traveled by the bus and the cost of petrol consumed.
(iii) Time taken by a cycle to cover a fixed distance with its speed.

(iv) The number of men employed to make a bridge and the time taken to make

the bridge.

(v) Number of students and the weight of sweets distributed among them if 40

kg sweets are to be distributed.
(vi) Wages and hours of work
(vii) Number of objects and their total price.

On 26th January 100 gm sweets are distributed per student among 800 students.
If the same amount of sweets is to be distributed among 1000 students, how

many grams of sweets will each student get?

If a tap takes 1 hr in filling 640 1t. water, then a water tank is filled in 10hours.
If the same tank was filled by another tap in 8 hours, how many liters will be

filled in 1 hour by this tap?

We have lear nt

When two variable quantities are related to each other such that on increasing
(or decreasing) the value of one variable, the value of the other increases (or

decreases) in the same ratio, then they are in direct variation.

When two variables quantities x and y are in direct variation then their ratio is

a constant or| — = K

y

If two quantities are in direct ratio, and one quantity has values x,, x, and the

corresponding values for the other quantity are y, and y, respectively. Then

X _ X
Yi Y

If two variable quantities are related to each other such that on increasing (or

decreasing) the value of one variable, the value of the second variable quantity
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decreases (or increases) in the same ratio, then the two quantities are in inverse

ratio.

S. When two quantities are in inverse ratio then their product is a constant i.e.

xy =k where k is a constant.

6. | If two quantities

are in inverse ratio, and one quantity has values x, xc, with the

corresponding values for the second quantity y, & y, respectively then,

XXV =X%%Y,
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Chapter—38
FACTORS AND FACTORIZATION

OF ALGEBRAIC EXPRESSIONS

I ntroduction

The teacher was distributing toffees to the students of class VIII on the occassion of
Republic Day. All the studentsare careful about thefact that none of their friends got any
extra toffee. They wanted the toffeesto be equally distributed among themselves. Lata
started thinking that her classhad 10 studentsand if every student got 6 toffeesno toffee
would beleft. Had there been 15 studentsin her class, each onewould have got 4 toffees.
Latatook out her notebook and started wrting down the cal culation. To how many stu-
dentscan 60 toffeesbeequdly distributed so that no toffeeisleft andin how many ways? She
found that 60 toffees can be distributed in such away that no toffee would be | eft.

Ramawaswatching Lata'sactivities. Shetold Latathat all the numbersthat she had writ-
ten in her notebook are completely divisible to 60. Therefore, all these numbers are
factors of 60 and are also the factors possible for 60.

How many multiple factor ?

Umesh aksed |ata whether factors for the algebraic expression 5 ab can also be deter-
mined in asimilar manner ? Latawrotein her notebook and showed that 5, aand b are
completely divisible to 5 ab. Ramawas listening to the conversation and she remem-
bered that they have already studied thisrule that every number iscompletely divisible
by 1 and by it self, so 1and 5ab willl also be divisible factor along with 5aand 5b that
would compl etety divide 5ab Thus:

Themultiplefactrorsof 5ab =1, 5, a, b, 5a, 5b and 5ab. Rekhasaid, "You have |eft one
multiple factor out Everyone started thinking. Then Ramesh said, "Yes, ab willalso be
one, multiplefactor. Thus, thefactorsfor 5ab are 1, 5, a, b, ab, 5a, 5b and 5ab.

Rama, suggested, "L et us play agame of finding out factors, Rohit wrote the factors of
12x2 in his notebook and found that the factorsof 12x? =1, 2, 3, 4, 6, 2x2, 3x?, 4x?, 6x°
and 12x?. But Ramatold Rohit that all the factors of 12x? have not been written yet.
Ramafirst wrote the factors for the factors and then for all the algebraic expression to
get the complete factors of 12x? like this:

Factorsof 12=1,2, 3,4, 6 and 12
Factorsof x> =1, x, X

Therefore, total factorsfor 12x2=1, 2, 3, 4, 6, 12, X, 2X, 3X, 4%, 6X, 12X, X2, 2x?, 3x?, 4x?,
6x2, and 12x2.

How to recognize all the factors ?

Rohit said, "aright, but there must be some way to write many factors for amonomial
algebraic expression that verifiesthat all the factors have been actually written". Lata
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said, "Let usgo and ask our Maths teacher about it and also get the factors of 12x that
Ramahaswritten down cheked by her."

Theteacher said, "you haverightly written all thefactors of 12x2. Very good. Now learn
to write al the factors of such algebraic expressions, we write all the factors for the
constant in horizontal rowsand the factors of the variablein vertical columns. Thuswe
shall get a multiplicative table when we fill up this table, we get al the factors of a
monomial." Theteacher madeatablelikethus:

Table 8.1
X 1 2 3 4 6 12
1 2 3 4 6 12
X X 2X 3X 4x 6X 12x
X2 X2 G 3x? 4x? 6Xx2 12x2

The teacher asked the students whether all the expressions mentioned in the table are
completely divisibleto 12x2 ? Verify yourself whether the table contains all the factors
that Ramawrote for 12x2.

Some more example

Theteacher asked L atato findout the factorsfor 10ab? in the above mentioned manner.
Latamade thetablefor 10ab? on the black board and asked all the studentsto verify it.

Thefactorsof 10=1, 2, 5, 10.
Factorsof ab’=1, a, b, b?, ab, ab?.
Therefore 10ab? will have thefollowing possible factors:

Table 8.2
x| 1| 2| 5|10
1 1| 2| 5| 10
a| al| 2al 5a| 10a
b| b| 2b] 5b| 10b
?| b?|2b?| 507 | 10b?
d| ab | 2ab|5ab |10ab
abia? |2ab?|5ab? 10ab?

All the expression in the table are completely divisible to 10ab? and the remainder is
zero. Now the students got one method for finding the factors of monomials.

Activity 1
Write the factors of the algebrai c expressions given below in your notebook.
8x, 4a2, 6ab, xy?, 3x%y, 6y
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| ndetify thesimilar common factors
Rohit wrote the factors of 6ab the teacher wrote them on the blackboard :
6ab = 1,2,3,6,4a 23 33 63 b, 2b, 3b, 6b, ab, 2ab, 3ab, 6ab.

Theteacter wrote the factors of 4&2 that Rajesh found out on the blackboard below the
factors of 6ab.. Hence the factors of

4a? =1, 2, 4, a, 2a, 4a, a2, 2a?, 4a°.

Now, the teacher asked the classwhether therewas any similarity between the factors of
both the algabraic expressions. Ramasaid that the total number of factor for 6ab and 4a2
are different, but some factors are similar in both the expressions. There are common
factors 1, 2, a, 2a.

The teacher said, "right, and among these 2ais the largest or greatest common factor.
Since you know that the greatest common factor isthe Highest common factor, 2awill
be known asthe highest common factor for 6ab and 4a2.

The Highest common factor for two or more than two monomialsisthat greatest alge-
braic expression that iscompletely divisibleto each of the given algebraic expressions.

Now the teacher wrote all the factors for 3x?y and 6y? on the blackboard and asked
Praveen to identify the common factors.

Thefactors of 3xty =43 x, 3x, X, 3X2<%9, Xy, 3Xy, X2y, 3x?y.

Thefactorsof  6y2 =<(1)2(3)6(y)2y,3), 6y, v 2y2, 32, 6y2

Praveen wrote the common multiplesas: 1, 3, y, 3y.

And everyone could see that the highest common factors for expression one was 3y.
Another Method

The studentsfound this method abit lenghtly. So Ramaasked theteacher if thereisany
other short method to find the Highest common factor for two or more than two mono-
mials ? The teacher said, well, look at this: Suppose we need to find the Highest com-
mon factor for 6x?y and 8xy?. First we find the highest common factors (H.C.F.) for the
coffcients 6 and 8.

TheH.C.F. for Coefficients 6& 8
TheH.C.F.for xand x?
TheH.C.F.foryandy?
Therefore 6x2 and 8xy?

2
x (Item with the lowest exponent for x)

y (Item with the lowest exponent for y)
2xy (the product of al the H.C.F. found above)

Example 1

Findthe H.C.F. of 12 S*t?u®*and 6s*t u 2.
Solution

H.CIF.for 12and16 = 4
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H.C.F fors*and s* =g
H.C.F.fort?andt =t
H.C.Eforv*andu? = ¥
ThereforetheH. C. F. for 128*t?u*and 16s*tu> = 4s® t U2
Example 2
Find the H.C.F. of 20 @’b, abc.
Solution
Here the coeffecient for the given algebraic expressions are 20 and 1 respectively.
Thus, H.C.Efor20andl = 1
H.C.Fforaanda = a
H.C.Fforbandb? = b

Here c occures only in the second expression and not in the first.
Therefore, H. C. F. for20 @b and ab’c=1.a. b = ab.

Exercise 8.1
1. Findout all the factorsfor the given algebraic expressions :
(i) 5t2 (ii) 7xy (iii) 141°m (iv) 39 Imn.
2. Writedown all thefactorsfor the given algebraic expriession and find out their H.C.F.
(i) 5s, 2¢° (i) 9, 3t (iii) 6a% 8ab  (iv) 7m? 6m

3. Find out the highest common factorsfor thefollowing :
(i) e, 12ml (ii) 24a’bc, 20bc? (i) xy®z, 10x%y (V) 14x%y, 21x2°
(V) 22p*qg’r, 33pg’r? (Vi) 3xy, 23x°z  (vii) 6par, 23xyz

Factors of binomials

You havelerant how to find the factors monmials Now on the basis of your experienes
can you find the factors of binomials ? For example, If thrice the number of boysin a
classisadded to thrice the number of girls, what will be the sum ?will thissum be equal
to 3 timesthe sum of total number of boys and girls ? Verify the answer by taking any
number of boysand girls.

Suppose the number of boys is 15 and the number of girlsis18. Thrice the number of
boys is 45 and thrice the number of girlsis 54. Thus the total becomes 99. While the
origina number of boys and girlstogether is 33. And you can seethat 99 is 3 times 33.

Thismeans, if the number of boys be taken as x and the number of girlsbetaken asy,
then thrice the number of boys would be 3x and thrice the number of girlswould be 3y.
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The sum of both would be 3x+3y. Thetotal number of boysand girlswould be x+y
and thricethis sumwould be3(x+y).

Also, 3(x+y)=3x+3y

Herein 3x & 3y, 3iscommon.

L et us check thisfor the expression 9+ 3y.

Therefore 9+3y=3x3+3xy
=3(3+y)

Thus, the factorsfor the expression 3x+ 3y aboveare 3, (x+y) and 3x+3y but 3and

(x+y) are such factors whose product is equal to 3x+3y. Similarly, the factors for
9+3y are 3, (3+y) and 9+3y , but 3 and 3+y are two such factors whose product is (9 +
3y) again.

Do this also
Can you write down the two factors of 12 + 18y as products ?

Here the factorsfor 12 & 18y, 2, 3 & 6 are common factors.

1. Taking2common 12+18y = 2x 6+ 2x 9y = 2(6+9y) . But here 3 can again befound
as acommon factor from 6+ 9y, Therefore

12+18y =2{3(2+3y)}
OR
12+18y =6(2+3y)
2. Ifin 12+18y, 3 isthe common factor, then
12+18y =3(4+6y) (Hereagain 2iscommonin 4+6y)
12+18y =3{2(2+3y)}
=6(2+3y)
Here out of 2, 3, 6 as common factorsfor 12+18y, 6 isthe highest common factor.

Activity 2

Find out the Highest common factor for the binomials given below and complete the
table asshown in theexample.
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S.No.| Binomia Writing both the Thegretest Onwriting the binomial as
items separately common the product of the
factor between common factors
two terms
1. 36x+27y | 36x& 27y 9 9(4x+3y)

2. 33y* —11xy

3. 15xz — 90x?
4. 8ab+ 9ac

Make such problemsyourself and ask your friendsto solve them.
Factorization

To writebinomialsand polynomials asthe product of itscommon factors, we writethe
greatest common factor (H.C.F.) for each of the expression in the polynomial outside
the brackets. The written expression of any algebraic expression as the product of its
factorsisknown asfactorization.

For the highest common factor for 2ab+ 2ac=2a

2ab+ 2ac=2axb+2axc= 2a(b+ c)

Thus, Onfactorizing 2ab+ 2ac weget 2aand (b+c)whose product would be 2ab + 2ac .
Example3

Factorize 4x?y? —18xy
Solution

Here the highest common factor for 4x?y? —18xy = 2xy x 2xy — 2xyx9 .

=2xy(2xy—9)
Example4
Factorize the experssion gap? + 9a2b® + 12a%h?
Solution

Here the highest common factor

6ab? +9ab® +12a%b? = 3ab® x (2+ 3ab+3ab? x 4a)
= 3ab?® (2+3ab+4a)

Factorization of polynomials

Ramahad learnt Factorization of binomialsquite well. Shewasthinking how the Factor-
ization of an algebrai c expression with many would be determined ?
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Do you have an answer to Rama's question ? The teacher explained : To factorize such
algebraic expression, we make groups of the compoments. After making suitable groups
of the algebraic expressions, we find the common factor. Then, we write them as the
product of the factors.

For example: Factorize ax+ by + ay + bx

Here it would be convenient to put the components a and the components with b in
separate group. On writing them together we get :

= ax+ ay + bx+ by
=a(x+y)+b(x+y) (Here x+y iscommon in both theitems)

=(x+y)(a+b)

The expression can be Factorized by writing the multiple of items containing x and y
separately. Do thisyourself. Did you get the same answer ?

Example5

Facorize 2x* -6y + 4x’y —12y?

Solution
In 2x2 -6y +4x°y—12y?,  itwould beeasytotake 2yx? & 4x?ytogether.
Here, 2% +4x°y have 2x* common

2X° +4x7y = 2%° (1+ 2y)
similarly in —6y—12y? taking —6y as common we get —-6y—12y =-6y(1+2y) and
(1+2y) iscommon is both the expressions.
Therfore thefacrorsare (1+2y)(2x° - 6y).

But can we havefactorsof 2x* -6y also.

Here 2 is common. Thereforeitsfactorsare 2 and (X - 3y)
Therefore

2X° -6y +4x*y —12y*

=2(x* -3y)(1+2y)
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Example6

Factorize 2xy + y+4x+2

Solution

Q.1

Q.2

Q3.

2Xy+y+4x+2
= y(2x+1)+2(2x+1)

=(2x+1)(y+2) [common factor (2x+1)]

Now solve thisquestion by taking thefirst and third component and the second & fourth
component together.

Exercise 8.2
Fill intheblanks:

I X2 +5x° = (1+ 5X)
ii. 10a?2-12b%= 2( —6b2)
iii. 27ab”+18abc=9ab(3b+ )

iv. 16xz-97"-z=( - )

V.  12ab’*c+8abc® —10a’c = 2ac( + - )
Factorize

I.  dax+6a’y ii. a’y+ab’

li.  po’r—2qg% iv. —5lm*-101°mn

V. 5m? —5n?

Factorizing the group method

. 2X°y+6xy” +4x+12y

. 5mMPn—10mMn?+12m-24n
. 6x°+8x° +9xy +12y

V. 15x*+10x°y? +12x°y + 8y°

V. X(x+3)+8(x+3)
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Vi.  3x(x-4)-5(x-4)
vii.  2m(l-m)+3(1-m)
Q.4. Solvethefollowing:

ox(1-3y?)=_ -

__+

ii.  —17x*(3x-9)

iii. 2a2(3a—4a2)

iv. 9m(m-n)= =

V. 9t2(t—7t3):_—

We havelear nt

1. If anagebraic expressioniswritten asaproduct of two or more algebraic expressions,
then the expressions obtained are known as the factors of the given expression and the
way of wrting any algebraic expression in thismanner is called factorization.

2.  Thefactorization of any two binomialsis done by taking out the common comment of
its highest common factors.

3.  TheH.C.F. of algebraic expressionsisthe greatest divisor of these expressions.

The factorization of algebraic expressions with more than 3 components is done by
group method.
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I ndetities

While solving the exercisesrelated to multiplication of binomials. Fatimathought that
if two binomials have both thefirst and second componentssimilar (not different), then
what would happen ? On multiplication, shall we get anew result ? for example, if we
multiply (X +y) with (x +y) :

(X+Y)(X+Yy)=X(X+y)+y(x+Y)
=X +xy+yx+y’ (T =yx)
=X*+2xy+ y°
Anuasofoundit interesting and she a so started multiplying expressionslikefactions.
(r+s)(r+s)=r(r+s)+s(r+s)
=r?trs+sr+s? (Vrs=9)
=r°+2rs+¢°

Fatima & Anu got similar kinds of result. Can you now multiply the binomials given
bel ow and see what kind of resultsyou get ?

1.

P+A)(P+0) = e

(
2. (U+r)(U+r) = s
(

3.

M+n)(M+n) = L

4. (r+W)(r+w) = e

What conclusions do you get on multiplying similar binomials ? Write them you have
seen that similar binomials when multipled give product likethis:

(first component)? + 2 x (first component) x ( second component) + (Second Compo-
nent)2.

Which meansif a & b are taken ascomponents:

(a+b)(a+b)=a’+2ab+b’but (a+b)(a+b)=(a+ b)2
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Therefore, (a+ b)2 =a’+2ab+b?

Thus, this speicial multiplication relationship would be truefor any value of aand b. Thisis
known asan identity and it givesthefirst indentity.

Formula (1) (a+b)’ =a®+2ab+b?

i.e. [(1st component) + (2nd component)]? = (1st component)? + 2x(1st component) X
(2nd component) + (2nd component)?.

Thiscan be explained in thefollowing manner aso: -

x| a] b (a+b)2:a2+ab+ab+a2
ala®|ab
blab|b?| (a+b)’ =a+2ab+b?

Verify therule by taking variables other thana & b.
Example- 1

Solve (3x+4y)” withthe help of formula.

Solution

Weknow that (a+ b)2 =a’+2ab+b’

On comparing (3x+4y)2with (a+b)*, wehave:

a=3x,b=4y

Therefore (3x+4y)’ =(3x)" + 2(3x)(4y)+ (4y)2

= 9x° + 24xy +16Yy°

Example- 2

Solve (2a+3)° withthehelp of formula
Solution

Weknow that (x+y)* = 2 + 2xy + y?

On comparing (2a+3) with (x+y)*, wehave

Xx=2a,y=3
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(2a+3)" =(2a)" +2(2a)(3) +(3)°

=4a’+12a+9
Example- 3

. 1 ’
Use |dentity to solve (5 p+ ZCIj

Solution
(1 o 2
Oncomparing | 7 P+29 | with (a+b)

1
Wehave, a=§ pandb=2q

o (2] 2o

= p?+2pq+ 4’
4
Example- 4

Find thevalue of (101)°

Solution
Here (101)° =(100+12)°
Now (a+b)2=a2+2ab+b2
OnComparison: a=100& b=1

Therefore (101)° = (100+1)°

2

= (100)" +2(100)(2) +(2)

= (101)" =10000+200+1

=10201

100

Now, if wewrite a—b

100

Instead of a+ b what will happen ?

Identities | 113
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In atablewecan see:

Thus (a—b)zz(a—b)(a—b)

=a(a—b)-b(a-b) x| a ]l -b
a’ | —ab

=a’-ab-ba+b’ >
—b | -ba [(-b)

=a’-2ab+b® (- ab=ba)
Thisldentify formula(2)

(a-b)2 =a?-2ab+b?

[(1st componant) - (2nd componant)]? = (1% componant)? - 2 (1% componant) x
(2nd componant) + (2nd componant)?

Will theidentity be true of any other binomial like (p—q) OR (r —s) be taken instead

of (a—b) ?Verify.
Example-5

Solve (3x—8y)’ withthe help of identity.
Solution

Weknow that (a—b)” = a® - 2ab+b?

On compaing (3x-8y)’with (a—b)’

a=3x, b=8y
(3x—8y)" =(3x*)-2(3x)(8y)+(8y)"
= OX® — 48xy + 64y°

Example- 6

2 2
Solve [X—gj with the help of identify

Solution

. 2 2
On comparlng(X—gj with (a—b)z, a=Xx, b=g

e (s3] x-w0f 33
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5 25
Example-7

Useidentity formulato solve (2x—3y)”. Also verify theanswer for x=4and y=2

Solution
(2x—3y)” comparing with (a—-b)’ give a=2x, b=3y.
[+ (a=b)"a®~2ab+17 |
Thus (2x—3y)2 = (2x)2 —2(2x)(3y)+ (3y)2

= 4x* —12xy +9y?

Verfication
LHS  =(2x-3y)"=(2x4-3x2)"=(8-6)"=(2) =4
RHS — =4x-12xy+9y* = 4(4)" -12(4)(2) +9(2)°

—64-96+36=100-96= 4
Hence, itisclearthat L.H.S.=R.H.S.
For x=4and y=2,thenistrue
Example- 8
Find the value of 98%with the help of Identity formula.
Solution

Here (98)” = (100-2)°
Now (a—b)” comparedto 98°, we have
a=100, b=2
98? = (100—2)” =100? — 2x100x 2+ 22

=10000-400+4

= 9604

Now let usfind out what happenswith the product if the binomialsbeing multipled have
the same components but different signsfor thefirst & second expressions.

For Example: If wemultiply (a+b) with (a-b)
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(a+b)(a-b)=a(a—b)+b(a-b) (by distributivelaw)
—a?—ab+ab-b? ( axb= bxa)

(a+b)(a—b)=a’-b’

Hence| Identify formula(3) =(a+b)(a-b)=2a’-b?

which means
(1st componant + 2nd componant) (1st comp. - 2nd comp) = (1st comp.)?-(2nd comp.)?

Table
x| a| bl(arb)(a-b)=a®+ab-ab-b

b [—ab| b =a’ -b’

Now if youmultiply( p+q) by (p—q) or (r+s) by (r —s), will youget similar result ?
verify.
Example- 9

Solve (7x+2y)x (7x—2y) by identity.
Solution
On comparing (7x+2y) (7x-2y) with (a+b)(a-b)wehave a=7x, b=2y
-(a+b)(a-b)=a’-b’

Therefore, (7x+2y)(7x-2y)=(7x)" -(2y)’

= 49x* — 4y°
Example- 10
Sol (5 XJ(——XJ ith the help of identit
ve| 37 || 37 5 | withthehelpof identity.
Solution
X yYX 'y X
(§+gj(§—gj compared to (a+b)(a-b), azg, b:%
2
X Y X_ Y[ X) (Y
54546 -3)
X2 y2
9 25
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Example- 11
Find thevalue of 52x 48 usingidentity.
Solution

52x48=(50+ 2)(50-2)

Now on comparing
(a+b)(a-b)=a*-b?, a=50, b=2
(50+2)(50—2) = 50° - 22

=2500-4
= 2496

Exercise 9.1
1. findtheproduct of thefollowing by using the appropriate identity formula.

. 3 2 3
(i) (2a+3)(2a+3) (ii) ( )(Sm Zj
2. Findthe product with the help of identity rule.

(i) (x-5)(x-5) (i) @x—gy](gx—gyj

(iii) (Za—lj(Za—%j (iv) (x*-y*)(x*-¥?)

3.  Findthevaluesof thefollowing using identity method.
: (X Y (Xy
(i) (4x+5)(4x-5) (||)(2+3j(2 3)

(iii) (-a®+b*)(a’ +b?) (iv) (¢ +y°) (¢ - y°)
4.  Solveusingtheidentity method.

(i) (2a+5) (i) ( m +2n2j

(iii) (-8x*+5y°)
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5. Usetheidentity method to find the value of the problems given below :
(i) (42 (ii) (69)°
(i) (97)° (iv) (84)°
6. Usetheidentity method to find the value of :
(i) 105x95 (i) 92x88
(iii) 503x497
7. Findthevalueof 'xX when:
(i) 6x=(28)"—(22)° (i) 3x=(17)" - (14)°
(i) 19x=3?-167 (iv) 43x =282 -15
8.  Solve (3x-5y)” and verify theanswersfor x=4and y=2.
2
0. Solve(3 23/] and verify theanswersfor x—=9and y=12.
Observe these also :

1. (7-5)x(7-5)=2x2=4

(
(5—7)>< (5—7) =(—2)x(—2) =4
2 (8—4)><(8 4) 4dx4=4x4=16
(4—8)x(4—8)z—4><—4=16

Since (x-y)(x-y)=(y-x)(y-x)

Take any two numbersand try to find out whether.

(x=y) =(y=x)"?

Factorization with the help of identities.

You have studied about identitiesin the chapter on multiplefactorsof algebraic expres-
sions. Identities are statementsthat are true for al variables. So, you can use identities
for factorization too.

1. a®+2ab+b?=(a+b)’

=(a+b)(a+b)
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2.  a’-2ab+b*=(a-b)’

= (a-b)(a-b)

3.  a’-p?

= (a+b)(a-b)

Let usfind out how are these identities useful for factorization.
Example- 12

Factorize 9x? + 24xy +16y?
Solution

Here the 1st comp & the 3rd comp. are the squares of 3x and 4y respectively and the
middle component is equal to double the product of 3x and 4y.

Therefore 9x? + 24xy +16y? = (3x)" +2(3x)(4y) +(4y)

[ a’+2ab+b’ =(a+ b)z} = (3x+4y)’

=(3x+4y)(3x+4y)
Example- 13

Factorize p®—4pq+4q°
Solution

Herethefirst and the third comp. are squares of p and 2q respectively and the medial
component is negative aswell astwo timesthe product of p and 2q.

Therefore p®-4pq+4q°

=(p)*-2(p)(29)+(2a)°

[--a? ~2ab+b* = (a-b)’|=(p-20)

=(p-20)(p-2q)

We useidentity (m) when these are two components in the algebrai c expresisons, both
areintheform of compl ete sgqares and have anegative sign in between.
Example- 14

Factorize 16m? — 25n2
Solution

Here the first component is the square of 4m. and the 2nd component is the square of
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5n. Thereisminussign in between.
Therefore 16m? - 25n? = (4m)’ —(5n)’
[+ a®—b* =(a+b)(a—b) |=(4m-+5n)(4m-5n)
Example- 15
Factorize (4x-3y)”~100
Solution

Herethe 1st componentisasquareof (4x— 3y)2 and the second component isasquare
of 10.

Therefore (4x-3y)’ ~100=(4x-3y)’ (10’

= (4x—3y+10)(4x-3y-10) [--a’ ~b’ = (a+b)(a-b) |

Excercise 9.2

Q.1. Factorizeusing identities.

I 4x%+20xy + 25y? li. 2532+ 70ab+ 4907
iii. Ox? + 6x+1 IV.  1+18a+81a’

, 1 .
V. piEpty VI.  36a” +132ab+121b°

Q. 2. Use I dentitiesto factorize -
I a?-10ab+ 25b? . 16x* —104x+169
iii. 121x? —88xy +16y? IV.  x>_30x+225

V.  36a®-12a+1
Q. 3. Useidentities to factorize.

i.  2532_49p? . 9x?—121y?
ii. 64a? —1 V.  1-16b°
16 , 4,
—m’-—n
Voo T
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Q. 4. Factorize using identities.

i (x+4y) -49 ii.  100-(2a+3b)°
iii.  (4x*+20xy+25y°)-36 iv.  9x*—(4x-5y)’
V.  Xy*-16

Q. 5. Fill inthe blanks:
(i) X* =25y = (X+5Y)(ccvrereee. ) (i)  X*+6x+9=(X+.....)(-en 4 3)

(iii) 4% —28x+49=(2X—....)(2X—...)  (iV) (a+b)’ —4=(a+b+2)(ccc )

Q. 6- Ram has a square field. The length of

5 meter

side of the square is x m. He left 5m
wide space along length and width of
thefield for path. What isthe remaining

X meter

area.

Q.7- In atemple, the number of flowers

S5meter

offering to an idol is equal to the total

numbers of idols in the temple. Two
moreidol will established over there. Now, a so priest offer the equal number
of flowers to the equal number of idol but 24 more flowers are needed.
Determinethe previous number of idolsin temple.

Q. 8- Areaof therectangular field is( x?>—25)m?2. If thelength of thefield is(x + 5),
find thewidth.

Q.9- Thewidth and length of the rectangular mirror are consequent numbers if
measured in feet. The difference between square of these numbers is 05.

Find the length and width of themirror.
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We havelearnt
1. (a+b)’=a*+2ab+b’
2. (a-b) =a’-2ab+b?

3. (a+b)(a-b)=a*-b’

4. Wealso useidentities to factorize algebraic expression according to our need.
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Chapter—10

Rani madefive diagramswith scale and pencil.

N

) (i1) (ii1) (iv)
Fig. 10.1

She asked her friends Mary, “Do you recognise these figures ?”” Mary said, “In the last class
we have learnt that we name figure on the basis of the number of arms or sides.”

Infigure 10.1(i), the figure obtained by three sides atringle; figure 10.1(ii) is made by four
sidesand isaQuadrilateral figure 10.1(iii) ismade up of five sidesand isapentagon”.

Rani saidto Mary, "Right, you have correctly identified the figures but what namewill you
give for figure no. 10.1 (iv) and figure 10.1(v) ? Rani said, “You know, fig. no. 10.1(iv) is
known as a hexagon and fig. no. 10.1(v) is called a septagon”. All these closed fig. are made up
of many sides, therefore closed fig. with three or more than three sides are known as poly-
gons.

Activity 1

L ook of thefigure below carefully and fill in the blanks.

/NI OO0

0 (iii) (viii)
Fig.10.2 Table10.1

©

Fig. No. Name of thefig. No. of Vertices | No of sides | No. of angles

10.2(i) triangle 3 3 3
10.2(ii)
10.2(iii)
10.2(iv)
10.2(v)
10.2(vi)
10.2(vii)
10.2(viii)

© N o o~ w DN PIZ
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Inthisactivity, wesaw that the ploygons(iii) and (vii) are both pentagonsand fig. no. (iv)
and (viii) are both hexagons, but isthere any difference between the polygons (iii) and
(vii) andinfig. (iv) and (viii) ?

Think about it, discusswith your friendsand your teachersand write down the conclusions.

Infig. (vii) and (viii) somevertices are projected inwardswhereasin all other fig. all the
verticesare projected outwards, Thuswe get two types of polygons.

1- Convex ploygons

Those ploygonswhose vertex are projected outwards and each internal angleislessthan
180° are called convex polygonslike.

() A B A (i) B
fig. 10.3
2- Concaveploygon

Polygonsinwhich at least onevertex isprojected inwardsand at | east oneangleismore
than 180° are known as concave polygons.

> 1L (7

What conclusions can we draw from activity (i) observethan draw conclusions.

After observation we get theresult that in any polygon the number of vertices, the num-
ber of armsor sides and the number of angles are equal to each other.

F E
G D
H C
fig. 10.5 A B

Thepolygonsinfig 10.5isaoctagon. Try to identify the number of armsand the diago-
nal sthat can be drawn from vertex A with respect to the vertices.
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Complete thefollowing table -

Table10.2
S.No. The Name of thevetex towhich Name of the line segments
other vertices have been joined armg/sides diagonals
A AB,AH AC,AD,AE,AFAG
B BC,BA BD, BE,BF,BG BH
(5 [
On the basis of thisactivity write the definition of diagonal of apolygon :

Activity 2
In the fig. given below, draw diagonals from any one vertex and write the numbers of
diagona sdrawninthe blanks.

Activity 3
Below are given some quadrilaterals, draw the diagonals and find the answers of the
following questions:

S W U
b c H G \%
P R
A 0 i g W B F X
fig. 10.7

In how many trianglesdid the quadrilateral get divided ?

Isthe sum of the internal angles of the two triangles equal to the sum of internal
anglesof the quadrilateral ?

3.  Whatisthevalueof thesum of internal anglesof atriangle ?
4.  What isthe sum of internal angles of aquadrilateral ?
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Activity 4
Inthefig. given below, diagonals have been drawn.
D
D C K D
2
E
F C
A ) B
A (i) B A i) B
Fig.10.8
Look at thefig. carefully complete the table given below.
Table 10.3

S.No.|Name of Polygons| No. of sides |No of triangles) Sum of the internal | Sum of
of apolygons|obtainedina | anglesof apolygon= |internal

polygon No. of tringles x 180°| angles
1. quadrilateral 04 02or(4-2) 2 x 180° 360°
2. pentagon 05 03or(5-2) 3x180° 540°
3. hexagon | ---mmemeem | | e e
4. heptagon [ ------mmmmmeem [ | e e
5. oo - o (o) I Bl D e B

While doing the activity 4, Mary said that the number of trianglesin a polygon istwo
less than the number of sides.

So, if there are n number of sides in a polygon, then the number of triangles in the
polygonwould be (n- 2).

Rani said, for (n- 2) triangles, the suminterna angles of apolygon would be (n-2) x 180°.
Therefore

The sum of internal anglesin a polygon with n sides = (n - 2) x 180°.
Example- 1

If the number of sidesin aploygonis 15, find the sum of itsintenal angles.
Solution

The sum of internal angles of apolygon = (n - 2) x180° where 'n' isthe no of sides of
the polygons

= (15- 2) x 180°
= 13 x180° = 2340° Ans _
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Regular and Irregular polygons

You know that thetriangleinwhich all thesidesare equal iscalled an equilateral triangle
when each anglein aquadrilateral isof 90° and all the sides are equal, what isthat fig.
known as ? Can the sides and angles be equal in other polygonsalso ?

When a polygon hasequal sidesand itsanglesareequal, it isknown asa equilat-
eral polygon or aregular polygon.

When a pentagon has equal sides and anglesit is known as an equipentagon. Will the
internal angles of an equipentagon also be equal ? I sthisaRegular polygons?

Those polygonsin which themeasur esof sidesand anglesar edifferent areknown
asirregular polygons.

Different kinds of quadrilateral on the basis of characteristics.

Inclass VI you have studied about kinds of quadrilaterals, sides of aquadrilateral, Ex-
ternal angles, adjacent angles opposite angles and the sum of internal angles.

Let ustry to identify the different types of quadrilateralsthrough an activity.

Activity 5
Complete the table as per the first example.
Cc S R 0 N
A . B
® P - Q - (iii) M
(i1)
V U D C

Table10.4

Fig. Name of Parallel sides Name of equal sides Typeof quadrilateral

10.9(i) AB//CD, BCI//AD AB=CD,BC=AD Parallelogram

10.9(ii)

10.9(iii)

10.9(iv)
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Activity 6

Given below are three fig. of quadrilateral. Fill in the blanks by measuring the fig. as
shown in theexample.

S R
H G
b ¢ \ \
P ) Q
A & B E (iii) F
fig. 10.10
Table10.5
S.No.| Nameof Parallelogram | Measures of the sides Measures of angles
(Incms)) (in degrees)
1. Quadrilateral AB=----cm., BC=......cm. ZA=__ /B=___
ABCD CD=----cm.,DA=......cm /C=__/D=___
2. Quadrilateral PQ=----cm., QR=......cm /P=__ /Q=___
PQRS RS=----cm., SP=......cm /R=__ /S=__
3. Quadrilateral EF=----cm., FG=......cm /E=__ /F=___
EFGH GH=----cm.,HE=.....cm /G=__ /ZH=__

Onthebasis of theresults obtained in thefig. you have seen that in aparallelogram, the
parallel sidesand the opposite anglesare equal in measurement.

So we can concludethat.
The measurement of opposite sides and opposite angles of aparallelogram are equal.
Practice- 1

1. Draw any two parallelograms and write the measurement of the opposite sides and op-
positeangles. Arethey equal ?

Example- 2
ABCD isaparadlelograminwhich ~ ¢ =75°. Find the other angles.
. D C
Solution i
Given: £ c=75°
Therefore  « A=75°  (becauseoppositeangleareequal) , y B
Since / A+/ B+/ C+ 2 D=360° (Why ?) Fig.10.11
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= 75°+75°+/ B+~ D=360°
= 150°+~/ B+~ D =360°
— / B+« D=360°-150"

= / B+ D=210°

= ZB+zB=210 [.£ D=2 B
210°
/ B=
= 2
or
/ B=10%°
Thus, ~ D =10%°

Characteristics of Diagonals drawn in a parallelogram.

You have already learnt how to draw diagonalsin aparallelogram. You also known that
the diagonalsdrawn in aquadritateral intersect each other. Let us examinethe features
of thediagonals of aquadrilateral.

Activity 7 5 K u .
D C 0
o) @)
P G Q
A - A fig. 10.12
Table10.6 E ) F
S.No | Nameof the Measurement of theline Is the point of intersection ‘O’
parallelogram segmentsin cm. the midpoint of thediagonal s?
1. Parallelogram AO=__cm OC=__cm
ABCD OB=__cm. OD=__cm
2. Parallelogram OP=__cm. OR=__cm
PQRS OQ=__cm OS=__cm
3. Parallelogram OE=__cm. OG=__cm
EFGH OF=__ _cm. OH=__cm
Conclusion
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Draw many such parallel ograms and examine your conclusionswhether the diagonal s of
the parallelogram bisect each other.

Givereasonsfor the questions below -
1. Iseverysquareaparalelogram?

2. Iseveryrectangleaparallelogram ?

3. Iseveryquadrilatera aparallelogram?

4. Theninall the above cases do the diagonal s bisect each other ?

Practice - 2
Draw aquadrilateral iswhich the diagonal s bisect each other.
Activity 8
Given below are somefiguresof rectangle and squares. M easuresthe diagonalsinthese
figuresandfill inthe blanks. L K
H G
D c S R
0)
(0) 0 0)
A B
) (iii)
P Q
i I J
(i) (iv)
Fig.10.13
Table: 10.7
Fig No. Name of the Measurement of | Mesurement of Are diagonal The diagonals
quadrilateral diagonals line segments equal toeach other | bisect each other
(incms)) (incms) Yesor No Yesor No
10.13(i) | Rectangle AC=....BD=...| OA=....0C=
ABCD OB-=....0D=
10.13(ii) | Rectangle PR=....QS= OP=....0R=
PQRS 0Q=....0S=
10.13(iii) Square EF=....FH= OE=.....0G=
EFGH OF=....0OH=
10.13(iv)| Square K=...J= Ol=....0F.
IIKL OJF....0L=

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.Fgc:)lcy)grornl| a1

In every situation, we concludethat " The length of the diagonalsin asquare or arect-
angle are equal to each other and they bisect each other."

Practice- 3

Draw different measurement of squares and rectangles with their diagonalsand verify
their characteristics.

Activity 9

Below are given some squares and rectagles. Draw line segmentsto join their diagonals
and measure the angles at their points of inter section.

D cs R N H L K
0 E G
L M
K . @ fig. 10.14 Fw 0w’
@ Table 10.8
S.No.| FigureNo Nameof the [Measurement of the angle at the point of inter
quadrilateral | section of the diagonals
1. 10.14(i) pardlelogran [ AOB=___ /BOC=___ «COD___
ABCD /DOA=__
2. 10.14(ii)
3. 10.24(iii)
4. 10.14(iv)
5. 10.14(v)

What isthe value of the angles at the point of intersection of the diagonals ?
Thus, we find that “The diagonals of parallelograms and squares intersect each other at

rightangles”.
Table 10.9
S.No. | Typeof quadrilateral | Arms/sides Angles Diagonals

1. Parallelogram Oppositesides | Opposite Diagonal s bisect each
areparallel and | anglesare | other at the point of
equal. equal. intersection.

2. Rectangle Oppositesides | Opposite Diagonalsare equal and
areparallel and | anglesare | bisect each other at the
equal. equal. point of intersection

(eachangle
measures 90°
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3. Square All sidesare Opposite Diagonal s bisect each
equal opposite anglesare  |other at right angles &
sidesareparallel| equal thediagonalsarealso

(eachangle |equal to each other
measures 90°)

4, Rhombus All sidesare Opposite Diagonal s bisect each

equal opposite anglesare  |other at right angles.
Sidesare paralel| equal.

Exercise 10.1

1. Eachquestion hasfour options. Choose the correct alternative answer.

a

Thetwo diagonalsareequal in

(i) aparalelogram (i) quadrilateral

(iii) rectangle (iv) trapezium

Inwhich quadrilateral areall anglesequal to each other ?

(i) paralelogram (ii) trapezium

(iii) rectangle (iv) rhombus

If one of the angles of aparallelogram is 60° then value of opposite angle are:
(i) 60° (i) 120°

(iii) 90° (iv) 180°

The adjacent sides of a parallelogram are of 8cms. and 6 cms. respectively. What
would beits perimeter ?

(i) 214cm. (i) 28cm.
(iii) 56Cm. (iv) 60cm.

2. Fillintheblanks

(1)
2)

3
(4)

A quadrilateral wherethe diagona sare equal and intersect each other at right angle,
ISknownasa.......c.ccceeue.

Thequadrilateral inwhich only one pair of opposite sidesare paralel isknown as

If apolygon has 6 vertices, then the number of sidesin the polygonwouldbe..........

If the number of sides in a polygon is “n” then the number of diagonals that can be
drawnfrom oneof theverticeswould be....................

3.  Thefour vertices of asquare piece of paper have been cut off with the help of apair of
seissiors. What kind of polygonic figure has been obtained ? Discuss with your friends.

The sides of apolygon are 8in numberswhat would be the sum of itsinternal angles?

5.  If oneof theanglesof aparallelogramis120°, find the measure:ment of the other angles?
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The adjacent sides of aparallelogram areintheratio 3: 4, If the perimeter of a paral-
lelogram is 84cm, find out its sides.

Which of these statments are not true. Correct them and rewrite.

1.  All squaresarerhombus.

2. Thediagonalsof arectangleareequal.

3. Allrectaglesarenot parallalograms.

4. Thediagonalsof aparallelogram bisect each other at right angles.
5. All squaresarerectangles.

Symmetry in polygons

You have studied about quadrilateralsand are now well aquainted with four sided figures.
You havelearntin class VIl that if any figure can be folded into two in such away that
half completely coversthe other half, then the line along which thisfigureisfolded is
known astheline of synmetry. For example: Cut square from apieceof paper andif you
fold it along the dotted lines as shown in fig. 10, you can get four lines of symmetry.

Similary, cut papers like the figures given below and try to find the lines of symmetry
for these figures. With a pencil, now draw dotted lines in the book for these figures.
Also write the number of such linesyou havedrawnin eachfigure.

e

Rectangle trapezium
rhombus Parallelogram Rhombuswith two equal sides
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A parallelogram which is neither asquare nor arectangle and has no line of symmetry
but still it seems that there is some kind of a equilibrium in these figures also, Let us
find out.

Fold apiece of paper intwo equal part and make aparallelogram. Cut the paper into two
egual shapesin such away that two parallelograms of the same size are obtained.

Draw diagonalsinthetwo parallelogramsto get their intersecting point. On the point of
intersection intersect a pin and rotate the apparatusin such away that the upper paral-
lelograms rotates on the lower one. Notice at which points does the upper parallelo-
gram compl etely overlapsthelower figure.

/ onrotating at 120° on rotating at 180° -

Thus, we see that first at 180° angle and later at 360° angle, the parallelogram on top
rotated on the lower one compl etely overlaps the parallelogram. The symmetry of this
kind is known as rotating symmetry and the point at which the figures are rotated is
known as the centre of rotation. On completing a full rotation around the centre, the
number of times the figures overlap each other is called the rotational sequence. Can
you find out the rotational squencefor thefigures?

Square Pentagon Hexagon Septagon
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Activity 10

Below are given somefigures complete the table by determining the rotational sequence
and axis of symmetry.

[ ]

fig 10 (i) fig. 10(i) fig. 10(ii)

A
N

fig. 10(iv) fig. 10 (v) fig. 10 (vi)

Fig. No. Rotational squence No. of symmetrical axes
fig 10 (i)
fig 10 (ii)
fig 10 (iii)
fig 10 (v)
fig 10 (v)
fig 10 (vi)

Isthere any relationship between the rotational sequence and the number of symmetri-
cal axes ? What conclusionsdo you draw fromthis?

Practice

1. Where do you find examples of rotational symmetry inyour daily life? Giveany five
examples.

2. Canyou think of any kind of symmetry ? Think and discusswith your friends.

Exercise 10.2
Q.1- Threeanglesof aquadrilateral are 80°, 110° and 120°respectively. Determinethefourth

angle.
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Q.2

Q. 3-

Q.4

Q.5-
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If three angles of any quadrilateral are equal and fourth angleis 75° then determine
the measure of each of thethree equal angles.

Ratio of the adjacent angles of a parallelogramis 2 : 3. Determine the measure of
eachangle.

One angle of aquadrilateral is aright angle and remaining (three) angle are in the
ratio of 2 : 3 : 4 determine the measure of each of them.

Anglesof aquadrilateral areintheratioof 1: 2: 3: 4, determine the measures of all

theangles.

Q.6- Adjacent anglesof aparallelogram are x® and (x + 20)°then determine the measure of

10.
11.

eachangle.

We havelearnt
A figure circumscribed by three or more sidesis called a polygon.

When al thearmsor sides of apolygon are equal, thenit isknown asaregular polygonal
areaor aequi-polygonal area.

Polygonsin which the lengths of the sides are different are known asirregular polygo-
nal areas.

Themeasures of each angle of aequi-polygonal areaor aregular polygon are also equal.

If the number of sides in a polygon is ‘n’ then on joining all the opposite vertices from
onevertex, the areagetsdivided into (n-2) triangles.

Thevalue of the sum of all theinternal angles of aprolygonal areais (n-2)x180°.

Thediagonalsof aparallelogram, rectangle, square and rhombus bisect each other at the
point of intersection.

Thetwo diagonals of asquare and arectangle are equal to one other.
Thediagonal s of asquare and arhombus bisect each other at right angles.
The polygonal areainwhich each angleislessthan 180° isknown asaconvex polygon.
The polygonal areain which at |east oneinternal angleismorethan 180° isknownasa
concave polygonal area.

_
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Chapter—11
CONSTRUCTION OF

QUADRILATERAL

Kamla, knows how to construct atriangle with the help of given measurement.
She aso knows about quadrilateral. She wants to construct a quadrilateral. Then she
thinks of weather quadrilateral isconstructed with the given four sidesonly?

Kamlatook abroom stick and divided into 4 parts measuring 3cm, 4cm, 5cm
and 13cm and wanted to construct aquadrilateral but she could not. Can you construct
aquadrilateral with the given measurement sticks.?

If the quadrilateral isnot formed then why?

Givereason.

Now you also think your measurements to construct a quadrilateral and take

four broom stick to construct it.

Given below in the table some children measurement and their result. Further
you a so think some measurement and give your result.

Table11.1

S.No.| Name Measuremnt of sides(cm) Resul et

First |Second | Third |Fourth
1. Mayank 3 4 5 |6 Quadrilateral formed
2. Neerg 3 3 4 | 10 | Quadrilateral not formed
3. Namarata 2 4 5 |7 Quadrilateral formed
4, Raziya 3 5 6 | 15 | Quadrilatera not formed
5. Gurpreet 4 6 7 |8 Quadrilateral formed
6. | - | e | e | e | s | s

Read thetable carefully and think why the quadrilateral are not formed withthe
measurement of neerg) and Raziya.

Conditions for forming a quadrilateral

A quadrilateral isformed only when the sum of the three given sidesis greater
than thefourth side.
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Hamid has found that when the sides are bent the shape of the quadrilateral
changes and in thisway we can form more quadrilaterals.

Then by knowing the four sides of aquadrilateral we cannot form aparticular
guadrilateral. But thisisnot trueaswe shall explain bel ow.

Activity -1 I - -

Takefour strips of suitable lengths, with the holes
at the ends. Join the strips with pins at the endsto form a
guadrilateral. Now try to change the shape of the quadri-
lateral by pressing any two opposite corners.

You find that you can easily changeit. Thusit is i Fig. 111 U
possibleto havetwo different quadril ateralswith the same o
four sides, so that even if weare ableto construct aquadrilateral with given four sides
itisnot unique.

Now, take one morestrip andjoinit to the quad-
rilateral, intheform of adiagonal. N

—
N\
[ ®

N [®

Try to change the shape of aquadrilateral.
Now you cannot do it.

Thisshowsthat inthe caseof aquadrilateral itis
necessary to haveat | east the measurement of five parts
(i e four sides and one diagonal) to be able to con-
struct it specifically. L_f® AU

Anuwasthinking that aquadrilateral formed with : Fig. 112
four sides, if the croners are pressed many more quadrilaterals are formed but if any
one angle is fixed, then two sides will also be fixed and only one quadrilateral is
formed.

L et usthink of some other situationsin forming aquadrilateral.
Activity -2
Draw atrianglewith appropriable ameasurement.

[After forming atriangle we get three vertices. Since aquadrilateral has four
vertices therefore for making aquadrilateral one more vertex isrequired. Now think
that for making one more vertex how many measurement are required.]

Definitely two measurement arerequired for fourth vertex.
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> )
A B
A B Fig11.4

Fig. 113

In thisway we can say to construct aquadrilateral five parts are required.
We will study about some easy ways of construction of quadrilateral.

() Ifaquadrilateral hasfour sidesand onediagonal are given.

(i)  Ifaquadrilateral hasthree sidesand two diagonalsare given.

(i)  If aquadrilateral hasfour sidesand one angle are given.

(iv) Ifaquadrilateral hasthree sidesand two internal anglesaregiven.

(v) Ifaquadrilateral hastwo adjacent sidesand three angle are given.

(vi)  Construction of Special type of quadrilateral.

Why do we draw arc?

Activity-3
Draw aline segment AB = 6cm. Now try to find out point Cin such away that
itisat adistance of 3.7cm fromA and 4.2 cm form B.

Can you find out point C with the help of scale?
You will find that with the hel p of the scaleit isdifficult to find aparticul ar point

A 6 Cm. B
Fig. 115

Downloaded from https:// www.studiestoday.com



o H@Wnlogded from https:// www.studiestoday.com

ematics

let us draw an arc taking ‘A’ As center and of radius 3.7 cm (Now try to measure
from the different points of Arc to point ‘A’. Are they equal?

The distance from point ‘A’ to all the points on the arc are equal because they
al are the radius of the circle and in one circle al the radius are equal. In this way,
many pointswill bethere from point A at distance of 3.7 cm.

In thisway taking B as center and radius 4.2 cmdraw an Arc. Inthisarc also
thedistancefrom point B to all the pointson arc are same. Therefore many pointswill
be there from point B at a distance of 4.2 cm.

The two arc which cut at a points is ‘C’ which is at a distance of 3.7cm from A
and 4.2 cm from B.

Thusit is easy to determine apoint by drawing arcs from two different points
from adefinite distance.

|. Construction of aquadrilateral when four sides and one diagonal are given.

Example -1

Construct a quadrilateral ABCD in which AB = 5cm, BC= 4cm, CD= 4.5¢cm,
AD = 3.5cm and AC= 6cm.

Solution:

At first draw arough sketch of the figurewithout measuring it keepingin mind
the given question and write their measurements-

Seps of construction:-

1. Draw aline segment AB=5cm

A B
5 Cm.

Fig. 11.7(i)
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2. Taking ‘A’ as center and of radius 6cm draw an arc above the line AB.

5 Cm.

3. Taking ‘B’ as center and of radius 4cm draw another are which cut the previ-

ous at a point and mark it as point C.
2

5 CMm.

Fig. 11.7(iii)

4. Join AC and BC with help of scale (ruler)

Fig. 11.
7(iv)
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5. Now taking ‘A’ and “C’ as center and of radius 3.5cm and 4.5cm draw two
arcswhich meat at point D.

6. Join AD and CD with the help of scale (ruler)

C
45 Cm.
/D
\ o -
@)
5 ® 3
To]
[ap]
A B
5 CM

ThereforeABCD istherequired quadrilateral.

Example -2

Construct a quadrilateral PQRS in which PQ= 3cm, OR= 4cm, RS= 3.5cm,
PS= 4.2cm and QS= 5cm?

S 3.5 cm. .
£
U 0
3 5
Q
o, Q 3 cm.
Rough Fig. Fig. 118 Required Fig.
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Seps of construction
1.  Draw line segment PQ = 3cm
2. Taking Q as center and of radius 5 cm draw an arc.

3.  Taking Pas center and of radius 4.2 cm draw an arc which cut the previous are
at apoint S.

Join PS and QS with help of scale.

Taking Q and S as center and of radius 4cm and 3.5 cm respectively draw two
arcs which cut at a point ‘R’.

6. Join QR and SR with the help of scale.
- Therefore PQRS istherequired quadrilateral .

Example -3

Construct aparallelogram ABCD in which AB= 3.5¢cm BC= 5cm and diagonal
AC=8cm?

Solution ;

First of al with the given measurement draw arough figure. With the help of
given measurement. Can you draw aparallelogram? If not why?
D 3.5 Cm.

35 Cm.
Rough Fig. 11.9
We know that opposite sides of parallelogram are equal.

B .
35 CM. Fig. 11.10
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Seps of construction :

1. Drawalinesegment AB = 3.5cm

2. Taking ‘A’ as center and of radius 8cm draw an arc.

3.  Taking ‘B’ as center and of radius 5¢cm draw an arc on the previous arc which
cuts at point ‘C’.

4.  JoinACand BC with the help of scale.

Taking A and C as center and of radius 5cm and 3.5 cm respectively draw two

arcswhich cut at point D.

6. JoinAD and D C. ABCD istherequired parallelogram.

o

Practice -1
Solve these
1.  Construct aRhombus ABCD in which AB = 4cm and AC= 7cm
2. Construct aparallelogram PQRSin which PQ= 6cm QR= 8cmand PR=10cm.

Exercise 11.1

1.  Construct aquadrilateral ABCD in which AB= 4cm, BC= 3.1 cm, CD= 3cm,
AD=4.2cm, and AC= 5cm? measure the diagonal BD?

2. Construct a quadrilateral PQRS in which PQ= 3cm, QR= QS = 5cm, PS=
4cm and SR = 4cm measure RP.

3. Construct a quadrilateral MNOP in which MN = 4.3 cm, NO = 3.9cm, OP=
5cm, MP=3.7 and MO= 5.6cm?

Construct a Rhombus PQRS in which PQ = 5cm and a diagonal PR= 8cm.
5.  Construct a Rectangle MNOP in which MN=3cm, NO= 4cm, and MO= 5cm.
[ Quadrilateral with three given sides and two diagonal:
Example -4 5 cm.

Construct aquadrilateral ABCD in which
AB= 4cm, AD = 3.5cm, DC= 5cm Diagonal
AC=7cm and diagonal BD = 6¢cm.

Solution : Draw a rough sketch of the figure
with out measuring it keeping in mind thegiven A
guestion on and write their measurements-

5
0
)

4 cm.
Fig. 11.11

Rough Fig.
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Seps of construction :
1.  Draw alinesegment AB = 4cm.

A B
4 Cm.

Fig. 11.12(i)

2. Taking B as center and of radius 6¢cm draw an Arc.

/

4 cm.
Fig. 11.12(ii)

3. Taking A as center and of radius 3.5 cm draw another arc which cuts the
previousarc at D.

704

4 cm.
Fig. 11.12(iii)

4.  JoinAD and BD with help of scale.

Fig. 11.12(iv)
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5.  Agantaking D & A as center and of radius 5cm and 7cm  respectively draw
Arcs which cuts at ‘C’ join BC, AC and DC

4 CM.

Required Fig. :
SqUITedid Fig. 11.12(v)

Therefore ABCD istherequired quadrilateral.

Practice -2
Solve these:
Construct arectangle ABCD in which AB=5cm and AC = 8cm.

Exercise 11.12

1.  Construct aquadrilateral ABCD in which AB = 4cm BC=3cm, AD =3.5cm
diagonal AC = 5cm and diagonal BD = 4cm measure the side CD.

2. Construct a quadrilateral PQRS in which PQ = 3cm QR = 4cm, RS= 3.8cm
diagonal RP = 4.5 cm and diagonal QS= 5cm. Measure the side PS?

3.  Construct aquadrilateral PQRS in which PQ =4.2cm QR= 3.6, PS=4.5cm
diagonal PR=6¢cm and diagonal QS =5.7 cm.

4.  Construct aquadrilateral ABCD in which AB= 3.5cm, BC= 3.1cm, CD =2.9.
AC=49cm.

5.  Construct arectangle PQRS in which PQ= 4.5cm and diagonal PS = 6.5cm.
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[1l.  Construction of aquadrilateral, when four sidesand oneanglearegiven.
Example 5

Construct aquadrilateral ABCD inwhich AB=4.5cm, BC=3.5cm, CD= 3.8cm,
AD=4cm and LA =57°.

Solution

Keeping the question in mind draw arough fig-
ureand writetheir given measurement.

D 3.8 cm.

S

$)
L)
&
A B
45 cm. ,
Seps of construction ; Rough Fig.
1. Draw alinesegment AB=4.5cm
A B
45 Cm.
2. Withthe help of protector draw £ XAB =57 «
57°
A B
45 Cm.

3. Taking A as center and of radius4cm, draw an arc lineAX and mark it as point
D.

45 Cm.

Fig. 11.14 (iii)
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4, Taking D and B as center and of radius 3.8cm and 3.5cm draw two Arcswhich

meet at point C.
C
S
"
57°
A B

45 cm.
Fig. 11.14 (iv)

5. Join BCand DC withthehelp of scale.

45 cm.
Fig. 11.14 (v)
. : . Required figure

ThereforeABCD istherequired quadrilateral.
Example -6

D
Construct aparalelogram ABCD in which AB =
5cm, BC=4cmand £ B =100°
Solution : Keeping the question in mind draw a g
rough sketch in which AB= 5cm, BC= 4cm and v
ZB=110°

110°
A B
5 Cm. :
_ Rough Fig. A
Fig. 11.15(i)
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Here only two sidesand one angle are D 5 CM. C
given, but for constructing any quadrilateral
five partsarerequired.

Sinceoppositesidesof aparallelogram
are equal. There fore we can find four sides
and oneangle.

§

AV

40,77

110°

A B
X 5 cm.

\D/ 5 CM. JC Fig. 11.15(ii) Rough Fig. B

4 om
Cm

5 CM.
Fig. 11.16

Seps of construction :
1. Draw alinesegment AB=5cm
2.  Taking B ascenter draw ~ ABX=110

3. Agantaking B ascenter and of radius4cm draw anArc on ray BX and mark it
as point C.

4.  Taking A and C as center and of radius 4cm and 5cm respectively draw two
Arc which meet at point D.

JoinAD and DC
Therefore ABCD istherequired parallelogram.

Practice - 3
Do this also
1. Construct a Rhombus in which ABCD.In Which AB =5cmand £ A =70°.
2. Construct a rectangle PQSR in which PQ= 4cm and QR = 3cm.
3. Construct asguare LMNO in which LM = 2.8cm
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Exercise 11.3

1. Construct aquadrilateral ABCD inwhichAB =5.4cm, BC =4.8 cm,CD=AD=
5cmand £ A=120°

2. Construct a quadrilateral ABCD in which AB= 3cm, BC=4cm, CD= 3.5cm,
DA=4.2cmand ~ A=60°

Construct aparallelogram PQRS in which PQ=5.4cm OR=3.8cmand £ P=75°
Construct a Rhombus STUV in which ST = 4cm and ~« S=60°

Construct a square EFGH in which EF= 3.5cm.

Construct arectangle MNOP in which MN=6cm and NO= 8cm

o v A~ W

V. Construction of quadrilateral when three sides and two internal angle
aregiven -

Example 7

Construct aquadrilateral ABCD inwhich AB= 3.6cm, BC=4cm, CD=4.5cm,
«B=60°and ,C=90°

Solution;

K eeping the question in mind, draw arough figure and write the measurement
along their sidesand angles.

3.6 CM.

Rough Fig. X

Fig. 11.17
Seps of construction

1. Drawalinesegment AB =3.6cm
2.  Taking B ascenter £ABX =60°

3. Taking B ascenter and of radius4cm

cutanarconray pX and mark it a
C.

4.  Taking Cascenter draw ~ BCY=90° A 36 CM.
Fig. 11.18

Downloaded from https:// www.studiestoday.com




Downloaded from https:// www.sjudies }g@@ydrggem | 151

5.  Agantaking C ascenter and of radius4.5cm cut anarconray ¢y and mark it

aD.
6. JoinDtoA.
ABCD istherequired quadrilateral.

Exercise 11.4
1. Construct a quadrilateral ABCD in which AB=4.5cm, BC= 3.5, AD=5cm,
ZA=60°and £ B=110°. Measureside CD?
2. Construct aquadrilateral PQRS in which PQ = 3.5cm QR=2.5cm RS=4.1cm,
/ Q=75° and £R=120°. Measure the side PS?

3. Construct a quadrilateral EFGH in which EF = 3cm, HE= 5cm FG= 7cm,
ZE=90°and ~/H=120°. Measure the side GH.

IV.  Construction of aquadrilateral when two adjacent sidesand threeangle
are given.

Example 8

Construct aquadrilateral ABCD inwhichAB
= 5cm, BC= 4.5 cm £A= 65°, £ZB =120° and
£ C=T75.

Solution :
According to the given measurements draw arough

sketch and write the measurement along their sides
and angles- A

5 Cm.
Steps of construction - Fig. 11.19 Rough Fig.

1. Draw alinesegment AB=5cm

2.  Taking Aas center draw £/ BAX =
65°

3. Taking B ascenter draw ZABY =
120°

4.  Taking B as center and of radius
4.5cm draw an arc on ray gy and
mark it as C.

5.  Taking C as center draw /BCZ =
75° which cutstheline BX and mark 5 CM.
itasD.

Fig. 12.20
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ThereforeABCD istherequired figure
Example — 9

Construct aquadrilateral ABCD inwhichAB
= 4cm, BC= 3.6cm, £A=60° «C=90° and
£ D=100°.

Solution:
Keeping the question in mind draw a rough

sketch of thefigureand writetheir measurement along
their sidesand angle. Fromtherough figureitisvery

clear that unlesswe know ZB. It isnot possibleto A
construct aquadrilateral ABCD.

We know that sum of four angels of aquadri-
lateral is360°construct of aquadrilateral ispossibleonly when sum of thethreeangle
Islessthan 360.

Forthangle £ B=360° - (60°+100°+90°)
= 360°-250°

=110°

Seps of construction :

4 cm.
Fig. 11.21

1. Drawalinesegment AB=4cm

2 Taking A as center draw £ XAB =60°
3. Teaking B ascenter draw £ ABY =110°
4

Againtaking B as center and of radius

3.6cmcut anarconray By and mark
it as C. 4 cm.

_ Fig. 11.22
5.  Taking C ascenter draw ~BCZ = 90°
in such a way that it cut ray AX at
point D therefore ABCD istherequired quadrilateral.

We havelearnt the construction of quadrilateral in different situationsin which
five measurement were given. If inaquadrilateral onesideand four anglearegiven (In
thisalso five partsare given). In this situation also can we construct aquadrilateral ?
Try to do it.

Now Hamid has a question that on which point we have to mark an angle for
marking fourth side. Can you tell that at which point of ray Bx £ C will be drawn?
Or at which point of ray AY £ D will bedrawn?

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.sjudies }g@@ydrggem 153

Think and discuses with your friends and teacher. Y

After discussion and activity you might have got
that if we make £ C at any point of ray BX, or £D at

any point of ray AY . Weget therequired quadrilateral. In
the same way we can make many quadrilateral but not a
unique one.

Fig. 11.23

Exercise 11.5

1. Construct a quadrilateral ABCD in which AB= 3.5cm BC=4cm £A = 105°,
ZB=90° and £ C=75?

2. Construct a quadrilateral PQRS in which PQ= 4.5cm QR= 5cm £ P=100°,
ZR=75%and £ S=110°

3. Construct a quadrilateral ABCD in which AB=6cm BC= 3.5cm £ A= 60°,
2 B=110°and £ D=90° measure side CD?

VI Special type of quadrilateral and their construction :

A. Construction of a parallelogram when one side and two diagonal are
given.

Example 10

A.  Construct aparalelogram ABCD inwhichAB=5cmAC= 5.6 cm and
BD=7.6cm.

Solution:

Keeping the question in mind draw arough sketch of the figure and write the

measurements along their sides.
D C

»

5 Cm.
Fig. 11.24
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From this can you construct aparallelogram?\We know that in aparallelogram
the diagonal s bisect each other.

Therefore OB=0OD = 7.6 + 2 =3.8cm
Seps of construction

1. Drawalinesegment AB =5cm

A B
5 CMm.

Fig. 11.26 (i)
2. Taking A as center and of radius 2.8 cm cut an arc above the line AB.

<

5 Cm.
Fig. 11.26 (ii)

3. Now taking B as center and of radius 3.8
cm cut an arc on the perviousarc and mark .

itas O.
<

A B
5 Cm.
4.  Join OA and OB and increase up to X and 5 CM.
Y. Fig. 11.26(iv)
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5. Taking O as center and of radius 2.8 cm and 3.8cm respectively draw arc
cutting ray OX and oy and mark it asC and D.

Fig. 11.26(v) A 5 Cm.

6. JoinBC,AD and CD

5 CM.
Fig. 11.26(vii)

Therefore ABCD istherequired parallelogram.

B. Construct a Rhombus when both the diagonals are given:-

Example 11

Construct a Rhombus ABCD in which one diagonal BD= 8cm and the other
diagonal AC =6 cm.

Solution:

K eeping the question in mind draw arough stack of thefigure.
D C

A B
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Can you tell how can you construct a Rhombus.

We have learnt in the properties of quadrilateral that the diagonal s bisect each
other at right angle. On this basis we construct a Rhombus.

Seps of construction

1. Draw aline segment AC= 6cm

A C
6 CM

- Fig. 11.28(i)
2. Draw a perpendicular bisector XY on AC which cutsAC at O.

X

A O C
6'cm.

X

3. Taking O as center and OD = OB = 8/2 = 4cm radius draw are on both sides.

X
XK

I

|

|

:

|

|

|

|

|
A +Q
6, CM.

X

1
|
:
|
|
D
|
Y
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4. JoinAB, AD, BC, and CD 1B

—— i ———————

Fig. 1|1.28(iv)

Therefore ABCD isthe required rhombus
Practice - 4
1. Construct a sguare in which one diagonal AC = 7cm?
Exercise 11.6

=

Construct aparallelogram ABCD in which AB=4cm onediagonal AC=6.2cm
and the other diagonal BD = 8.4cm?

2. Construct a Rhombus EFGH in which one diagonal EG= 7cm and the other
diagonal FH=8.4cm.

3. Construct a square PQRS in which one diagonal PR= 5cm.
We have learnt

1.  Toconstruct aspecia type of quadrilateral we should know at least the mea-
surement of five partsin which maximum threeangle arethere.

2. Itisuseful to draw arough sketch with the measurements marked before the
costruction of aquadrilateral .

3.  Toconstruct aquadrilateral if
() Four sides and one diagonal are given.
(i)  Threesidesand two diagonalsare given.
(i)  Four sidesand one diagonal isgiven
(iv) Threesidesandtwointernal anglearegiven
(v)  Two adjacent sides and three angle are given.
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4.  If onesideand four angles are given of aquadrilateral then we can not draw a
uniquequadrilateral.

5.  Construction of aquadrilateral is possible only when it satisfies the following
conditions.

(i) Sum of three sides of aquadrilateral should be greater than fourth one.
(i)  Sumof all thefour angles of aquadrilateral isequal to 360.
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In your previous class, you have solved simple equaltions. Let us prac-
tice afew more simple equations.

S. No. Equation Solution of the Equation
01. X+9=12 x=1

02. X+5=8 |

03. 5X+9=2X+12 | .

04. BX+18=24 | ..

05. X+3=4 |

While solving the above equations shaily told to Anu, that all equations give
x=1 as the answer. Equations are many, but the solutionsis only one, why so ?

Look at the equations carefully, you will see that the second equation is ob-
tained from thefirst equation. On subtracting 4 from both sides of the first equa-
tion, the second equation is obtai ned, so the solution for both the equations, isthe
same. Similarly, adding 2x to both sidesof thefirst equation givesthird equation.
The 4" & 5™ equations are obtained by multiplying the 1% equation by 2 and
dividing thefirst equation by 3 respectively.

Rahimsaid, “Sinceevery time, weare performing similar kind of function with
the same number on both sides of the equation, so we are getting the same result
for theequation every time”.

Therefore
1. Onadding or subtracting the same number on both sides of a equation.

2. On multiplying or dividing a number other than zero (that is not zero) to
both the sides of a equation.

We get the same answer or there is no change in the solution of the equation.

What will happen if both sides of a equation is multiplied or divided by zero ?
Think and discuss with your friends and teacher.
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Activity 1
Now make aequation in the table given below as per instructions.
Tablel12.1

S.No. Equation Taking on both sides of New Equation
the Equation

01. 5Xx+6=1 Onadding 5 5x+11=6

02. 17x -8 =22 On subtracting 4x

03. Ax-5=2x+9 Onadding 6

04. 3x+2=5 On Multiplying 2

05. 6x+15=9 OnDividing 3

06. 2x-7=11 Onadding 3x

You have already studied thistype of equation in your previousclass:

X
for example == 3

To solvethis equation, we need to delet 7 from the left hand side. For this
we multiply 7 on both sides of the equation.

Or  x7=3x7
7
= x=21

. .7 : .
Now if theequationis ;=1, then how will you solvethis?

Here also, to remove x from the denominator we shall multiply x on both
sides of the equation. Thus, the denominator can be deleted from equation
with fractional algebric expressions. Solvethe equationsin thetable on the
next page according to the given instructions.
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Table12.2
R, Equation \c/)\f/rltltqlgg Oﬂaﬁgﬁ On Multiplying | Onwritingthe | By transpos-
. nuiwqerator denominator on e_quation asa | ing the vari- | Solution
and denomina- both sides Itl near equa- | ables and
tor ton constant
8X+5)(2x+7 _
1. 8+5 320 Bx+5_ (Bx+5)(2x+7) 8x+5=6x+21 x=8
2X+7 2%+ 7 2x+7
=3(2x+7)
9x
2. | —==4
X+5
3 2y+9 _3-0
3y+10
3(x-3
4 |33,
X+4
. . ax+b
Actually, such question are in the from oad k where a,b,c,d and k are

integersand x avariableand cx+d = 0.

. ax+b .
Tk
On solving o d type of equations.
. 6X+ 2 . . . . . .
Theequation ————=2 isaequation with onevariable. Inthisequation the

4x+1

denominator also have a variable. On comparing with 2::—:2 =k, a=6,b=2,
c=4,d=1land k=2.
Example- 1

Solvetheequation

2x+5_§_
3x+1 11

Intheequation

2X+5 _ 3
3x+1 11

On multiplying (3x+1)to both sides of the equation.
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2X+5
3x+1

x(3X+l) :1—31><(3x+1)

:2x+5:1—31(3x+1) Step-1

For deleting 11 from the denominator on left side, we multiply 11 to both
sides of the equation.

11><(2X+ 5) = %(3X+1)><11

11(2x+5) =3(3x+1)
= 22X+55=9x+3 Step - 2
—  22x-9x=3-55 (On solving the brackets)
= 13x=-52

-52
X=——
13

X=-4
Verification

L.H.S=

_ =3
“11

3
1 RH.S.

Therefore, x = —4 istheright solution for the given equation.
In the above exampl e you can see that the denominator (3x+1) of the L.H.S. in
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step 1 getseliminated fromits place and is multiplied to the numerator of R.H.S.
Thistype of change is known as corss multiplication.

Such problem can also be solved by cross multiplication.

Example- 2
Solvetheequation
5-7y -8
2+4y_ 7

Solution: Given equation

5—7y_:§
2+4y 7

On crossmultiplication

7x(5-7y)=-8(2+4y)

U

35-49y =-16-32y

U

49y + 32y =-16-35
= -17y=-51

_ot
= Y o7
= y=3
Verify theanswer yourself.
Example- 3

Solvetheequation
y—(7-8y) 11
9y—(3+4y) 7

Solution: Giveneguation

y—(7-8y) 11

9y—(3+4y) 7

(On Solving the bracket)

(by transposing)
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T _2 Iving brack

= 9y_3-dy 7 (On solving bracket)
gy-7_1

=~ 5y-3 7
9y-7 11 . .

= By_3 ><=7 (On crossmultiplcation)

—  7(9y-7)=11(5y-3)

— 63y-49=55y-33 (On Solving the bracket)
= 63y-55y=-33+49 (By transposing)
= 8y=16
_1s
- 78
= y=2

Verify theanswer yourself.
Example- 4
Solvetheequation

X+05
0.3x

Solution: Given equation

20

X+05
0.3x

x+Q5:><1_EQ
0.3x 1

1(x+0.5) = 20(0.3x) (oncrossmultiplication)

20

U

X+ 0.5=6x
6x=x+0.5
6x—x=05 (By transposing)

L
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Therefore the solution of the eugationis x=0.1
Verify the answer yourself.

Solvethefollowing equations and verify your answers.

X=—
10

x=0.1

4x+18
=2
1. o
x-3 -3
4 27
17-2k
=-3
1. —

Equation | 165

(on changing side of x)

Exercise 12.1

ox+2 7
2x+3 5

2y-5 3

3y+1 13

4x—(x+7)
3x—(5x-9)

Application of Equationsin daily life.

We often face problemsrel ated to known, unknown variables or quantities
in everyday situation. If therelationshipsare changed in equations, we can easily
solve such problems. Solutions to equation are generally solved through the

7m+6_2
4m+2

8-3y 1

S5y+2 6

15x+03_£§
3x 10

following steps.
1. Readthequestion carefully andidentify the known and unknown vari-
ables.

The unknown quantities are indicated by letters x, y, z etc.

Verbal problemsare changed into mathematical statementsintheform
of equations.

4. Questionsare solved to get the value of the unknown variabl e quanity.

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

166 | Mathematics-8

5. Theanswerisverified.
L et us understand this process through some examples.
Example-5
The sum of two numbersis 35 and their ratiois 1 : 4. Find out the numbers.
Solution: supposethefirst number isx.
According to the first condition, the sum of the two numbers = 35.
= X+ 2" number =35
= 2" number =35 - x
According to the second condition,
Ratio of thenumbers=1:4

X 1
Therefore, B x 4

X 1 TR
= = ><:— 2 (On cross multiplication)
— Xxx4=1x%x(35-X)
= 4x =35-X
= 4x + x =35 (On changing sidefor x)
= 5x=35

35 . )

= X== (On changing sidefor Xx)
= X= 17

Thefirst numberis=7
and the second number is=35-7=28
Verification
1. The sum of the two numbers 7 + 28 = 35

7 1

2. Theratio of the two numbers 7:28= %82

Therefore, our answer is correct.
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Example- 6
The denominator of arational number is greater than its numberator by 4.
On adding 6 to the numerator and sutracting 3 from the denominator the

fraction obtained is g . Find out the rational number.

Solution: Consider the numerator as Xx.
Then denominator =x+4

numer ator

Therational number = ———
denominator

X

X+4

Now on adding 6 to the numerator.

=X+6
On subtracting 3 from the denominator

=(x+4)-3=x+1
The new rational number

_ X+6

X+1

: . 3 6 3
According to the condition, the new number becomes > then % =5

then %Els ><: =g (on crossmultiplication)
=  3(x+1)=2(x+6)

= 3X+3=2x+12

= 3x-2x=12-3 (on changing sides)

= x=9

. . X 9 9
Therefore, the required number | 4 9.4 I3
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Verification
1. 13-9=4, Therefore denominator is4 lessthan its numerator.
2. Onadding 6 to numerator 6+9=15
On subtracting 3 from denominator 13—-3=10.

3

15
New number 03

- Answer is correct.
Example-7

Thesum of thedigits of atwo digit number is12. Onreversing thedigitsif
the new number obtained becomes 18 morethan the origina number, findout
theorigina number.

Solution: Suppose, the original number in the units placeisx.

According to the question,
Unitsdigit + tensdigit =12

— XxX+ten’sdigit=12

— ten’sdigit=12 — x

Thereforetheoriginal number

—10x (ten’s digit) + (unit’s digit)
=10x(12—-x)+x
=120-10x+ X =120-9x

Onreversing thedigits, thedigit in the units place will bein theten's place
and that in theten's placewill bein the units place.

Therefore, unitsplace =12 x
ten's place = x

Hence the new number =10x x+ (12— x)

=10x+12-x
=9x+12
According to the condition, the new number becomes 18 more than the
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origind.
Therefore the new number = original number 118
=  9x+12=120-9x+18

=  9x+12=138-9x
=  9x+9x=138-12
= 18x=126
= Xz%

18
or x=7

Therefore, the original number
= 120-9x
=120-9x7
=120-63 =57

Verify theanswer yourself.

Example- 8

Two numbers are in aratio 3: 5 on subtracting 4 from each, the ratio be-
comes 5 : 9. Find the numbers.

Solution
Suppose the first number = 3x
And the 2nd number = 5x
On subtracting 4 from the 1st number = 3x—4
Subtracting 4 from the 2nd number = 5x—4
According to the condition, the ratio obtained after subtracing 4 from each

5
number = —.
9
3x-4 5
Therefore, cx_4_9
3x-4 5 C e
= 04 =9 (on crossmultiplication)
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= 9(3x-4)=5(5x-4)
=  27x-36=25x-20 (on solving bracket)
=  27x-25x=-20+36 (on changing sides)
= 2x=16
= X= £

2
= x=8

Thereforethefirst number = 3x=33=2
2nd number = 5x=58=420
Verification
1. Ratio of the two number

_ 23
T 40 5
2. Onsubtacting 4 from each theratiois

_24-4_ 20
"~ 40-4 36
_>

9

Therefore the solution is correct.
Example- 9

The present age of the father is 20 years more than that of the son. After
three yearsratio of the age of the son and father becomes 19 : 39. Thenfind
the present age of the son?

Solution :- Given equation
Suppose, the present age of son = x years
Then father age = (x+20) years.

After 3 years, son's age would be (x+3)years

After 3 years, father'sagewould be  (x+20+3)=(x+23)years.
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According to the question,
After 3 yearstheratio of the ages of son and father =19 : 39

Thus (x+3):(x+23)=19:39
X+3 19 C e
= 2123 =39 (on crossmultiplication)
=  (x+3)39=19(x+23)
=  39x+117 =19x+437
= 39x-19x=437-117
= 20x=320
320 . :
= X== (on dividing both sides by 20)
= x=16

Therefore the present age of theson = 16 years

and the present age of the father =16+ 20
= 36 years.
Verification
After 3yearstheageof theson = 16+ 3 =19 years.

After 3 yearsthe age of thefather =36 + 3 = 39 years.
Theratio of the age of the son and father after 3 years
=19:39
Hence the solution is correct.
Exercise 12.2

1. Thesum of two numbersis42. If second number istwicethefirst one, find
the number.

2. Neerg hasmangoesthreetimesthat of Mayank If mayank is given 8 man-
goes more than neerg is given 6 mangoes more, the ratio of mangoes with
mayank and Neerg) will become 1 : 2. Then how many mangoes does each
of them have ?

3. Outof 2equilateral trianglesthesideof thefirst triangleis 3 cms. morethan
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that of the second. The ratio of the perimeters of both the tranglesis5: 2,
then find out the sides of thetriangles.

4. Inatwo digit number, theten's place digit is three times the digit in units
place. If the digits are reversed, the new number becomes 36 less than the
origina number. Find the number.

5. Thesumof thedigitsof atwo digit number is7. Onreversing thedigits, the
new number obtained is9 morethan the original number. Find the number.

6. Thedenominator of arational number is 2 more than its numerator. If the
numerator isincreased 4 times, and 8 isadded to the denominator, the new
4 .
number would be 3 Find the original number.

7. Theages of arun and Aakash are in theratio of 7 : 5. After 6 years, their
ageswould bein theratio of 5: 4. Find their present ages.

8. Manisha’s mother is thrice the age of Manisha. After 4 years, mother’s age
would betwo and ahalf timesthat of Minisha. Find their present ages?

We have learnt
1. Thereisnodifferenceinthevalueof theequationif
() The same number is added to both sides.
(i) The same number is subtracted from both sides.
(i) Multipled by the same number other than zero.
(iv) Divided by the same number other than zero.

b : T
2. If easytosolve :;(: i k type of equation by cross multiplicatin method.
ax+b . ..
3. o d =k, a, b, c,dand k areintegersand cx+d =0, theequation issingle

variable or one unknown equation.

4. Thesolveaverbal problem, theunknown quantity isindicated by avariable
and after changing it into an algebrai c equation according to the question,
the solution is obtained.
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APPLICATION OF PERCENTAGE

INTRODUCTION:

We have seen that in the calculation of interest we must know the rate of interest
generally. Thisrate is considered equal to the interest on Rs. 100 in one year. We
have solved several problems on rate of interest and percentage earlier we have also
solved problems on profit & loss and have also calculated the ratesin cost prices &
selling prices. The moretherate, the higher the gain or loss or interest.

To repeat al this, let us solve some problems and revise some points once again.

1.

If astudent gets 396 out of 600, what is the percentage of marks obtained by
him?

In aschool 80% students passed out in 2004 if 12 studentsfailed, find out the
total number of students.

Rajani sold 8 calculators for Rs. 3500, if she gained Rs. 500, then what is the
percentage of gain per calculator also find the cost price of per calculator.

Gamila purchased 50 card sheets for Rs. 400/- she made pictures on the card
sheets after purchasing colour brush etc. for Rs. 100/- Out of each cardsheet
she made 12 cards and sold them for Rs. 2 each How much profit did she get?
Find the percentage of gain al so.

A business man purchased 50 Kg of paddy for Rs. 1000/- and got it cleaned
and packed in smaller packets of onekilogram, for thishe spent Rs. 200. There
was large incoming stock of paddy in the market and the price of paddy went
down. So hecould only sell the paddy at therate of Rs. 21 per kilogram was he
at loss or did he gain? Find out the rate percent also.

M ohan returned the borrowed amount after two years along with an interest of
Rs. 500. If therate of smpleinterest is 10% per annum, how much paddy did
he borrow?
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7. Rita gave someone Rs. 5000. After two years, how much amount will she get
back if the rate of interest is 12% per annum.

8. Mohan returned Rs. 3024 to a merchant after 4 years. If the rate of interest is
11% per annum, how much money did he borrow?

We have found solutions to several such problemsin classVI and V1.
Let usfind solution for anew problem of thistype.
Compound Interest :

Akhilesh borrowed in 10000 from the bank for some occasion in hisfamily. He
had to pay 10% interest per annum. This year he had alow income, he went to the
bank to seek excuse for his debt and said that he would return Rs. 12000 next year.
He was told that he would have to return Rs. 12100. Akhilesh pleaded that he shouldn’t
be charged for the delay and he will pay Rs. 12000 only.

The officer at the bank said that he was not being charged anything extra, but
that was the interest over the interest that Akhilesh was not paying that year. Which
meant that the annual interest on Rs. 10000 was Rs. 1000 since that interest was not
being returned the next year histotal principal amount turned to be 10000 + 1000 that
ISRs. 11000. So, the coming year they would take an interest on Rs. 11000 Akhilesh
said “And if I cant pay the amount next year you would take an interest on Rs.
12,1007 This was something different for him. The people at the bank explained
Akhilesh that generally wetalk of ssimpleinterest only wheretheinterest doesnot get
added to the principal amount but when apersonisgiven aloan, theloaner hasto pay
an interest over the interest also. Thisis known as Compound interest

L et usfind out how much amount Akhilesh hasto pay ook at the table below :

TABLE 13.1
SNo. | Prindpal | pate hirstyer e e Third year
Amount Interest | AU linterest| AMUM™ |interest| AMOUM

1. 10,000 10% | 1000 | 11000 | 1100 | 12100 | 1210 | 3310
2. 80,000 5%
3. 5000 | 10%

Naturally, Compound interest is more than simple interest let us solve a few
problems.
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Example 1 : Find the compound interest on Rs. 1500 at 6% interest for 2 yearsfind
out the amount al so.

Solution : According to the question.
For thefirstyear P= Rs. 1500

R= 6%
T= 1lyear
PxRxT
: < _
Theinterest for 1% year 100
_1500x6x1
- 100
= Rs. 90

At the end of 1% year the amount would be
= Principal + Interest

1500 + 90

Rs. 1590

The amount at the end of the first year becomes the Principal amount for the
next year.

So for the Second year.
P= Rs. 1590
R= 6%
T= lyear
Hence interest for the Second year = %
_ 1590x6x1
100
- D0 ks 9540
10
Compound Interest = Interest for the First year + Interest for the Second year
= 90.00 + 95.40
= Rs. 185.40
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Amount = Principal + Compound Interest
= Rs.1500 + Rs. 185.40
= Rs. 1685.40

This is how we calculate compound interest. Thus we need to calculate the
interest every year to calculate compound interest.

Example 2 :
Find the amount for Rs. 4000/- for 2 years at the rate of 8% per annum.
Solution:  HerePrincipa P= Rs. 4000
Rate R= 8%or 8
100
Time T= 2years
We need to find out the interest of 1 year

PxRxT
100
4000x8x1

= T = Rs. 320

Interest in 1% year

Amount at the end of 1% year

Principd  + Interest
4000 + 320

Rs. 4320

Thisisthe Principal for 2" year
PxRxT
100
_ 4320x8x1
100
Amount at theend of 2¥year =Principa + Interest

= Rs. 4320 + Rs. 345.60
= Rs. 4665.60

Interestin 2™ year =

= Rs. 345.60
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Exercise 13.1
Q. 1L Find the compound interest for
()  Rs. 4000 at the rate of 5% for 2 years.
(i)  Rs. 6000 at the rate of 10% for 3 years
(i) Rs. 6250 at the rate of 8% for 2 years
Q. 2 Find theamount whileinterest iscalculated every year.
()  Rs. 7500 at the rate of 6% for 2 years
(i)  Rs. 2500 at the rate of 8% for 2 years
(i)  Rs. 5120 at the rate of 12%%% for 2 years

Q. 3. A farmer wanted to buy adiesel pump and took aloan of Rs. 5500 from the
rural bank at 4% annual compound interest. Calculate annually & find out
how much money will the farmer return to the bank after 2 years?

Q. 4. Anuradha deposited Rs. 8000 in an ingtitute at 5% interest per annum in
Compound interest, find out the amount of money that she would get after a

period of 3 years.

Compound Interest on quarterly and half yearly calculations

In banks and many other institutes, the cal culation of interest isnot only annual
but also half yearly & some times quarterly also. This means that every six or three
monthsthe principal amount changes.

Example 3:

Sakinadeposited Rs. 4000 in the bank. Bank givesan interest at therate of 5%
per annum and the interest is calculated every 6 months. What will be the amount is
her account after one year?

Solution:

. . _ 4000 x5x1 _
If thisinterest iscal culated annually then Sakinawould get 10 thatis
Rs. 200 and there will be Rs. 4200 as her account. Since interest is calculated in 6
months so we hed to calculate the interest till 6 months and add principa amount to

this.
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Interest for first 6 months =

4000x5 6
100 12

=100 (6 months could bewritten as

6/12 years)

Therefore after 6 monthsthe Principal amount isRs. 4100

Interest for second 6 monthsis

_ 4100x5_ 6

100 XE: Rs. 102.50

Thus after an year the amount in the account =

4000 + 100 + 102.50 Or
4100+ 102.50=4202.50

Obviously the calculation for 6 months we would get an excess interest of Rs.

2.50. Theless or thetime for which theinterest is calculated, the faster will interest be
calculated on theinterest and the deposited or balance amount will keep onincreasing.

Q. 1

Q. 3.

Q.4.

EXERCISE 13.2

In asavings bank account the bank offers an annual compound interest of
5% If theinterest isadded to the principal amount every 6 months, then how
much interest will Naresh get after 1 year If he deposited Rs. 1600/- in the
bank.

Anamika deposited Rs. 24000/- at 10% annual interest for 12 years. If the
interest is calculated every 6 months, how much money will she get on
meaturity?

Find out the difference between the compound interest and simple interest
for Rs. 7500 at the rate of 8% per annum for one year. Note that Compound
Interest is calculated every 6 months.

What will be the compound interest on a principal of Rs. 8000 in 1 year
when rate of interest is5% per annum. Notethat interest iscalculated every

6 month.
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Formula for Compound I nterest:

Obviously asthe number of yearsincrease the cal culation for compound inter-
est will also become lengthy. So, we must make aformula.

For Principal amount wewrite P, for therate of interest wewrite R and timeis
indicated by T. If the calculation of interest isannual, thisthe principal amount for the
second year isP,. Which isthe sum of interest for thefirst year (I,), and the principal
amount P,

L P,=P

P, x

100

Also, the interest for the 1% year |, = (TimeT =1 year)

: 3 3 P1XR_|:) 1 R
Thismeans, P=P+1 =P+ 100 100

Interest for the second year 1,= P -

R R
The principal amount for the 3“year =P,+1,= Pl(1+ _j P

100) %100
= Pl(l+ij+ Pl(1+iji
100 100,/100
2
= Pl(l+ij
100

Thus if we more on like this the principal amount and the interest can be
calculated.

Therefore the total amount at the end of the 3" year

3
= Principal amount for the 4" year (P,) = Pl(1+ HROJ

R 4
Total amount at the end of the 4" year = Pl(1+ ﬁj

Andsimilarly.
This means that if after “t” years we need to find the amount (Total amount),

R t
thenwewouldindicate. Thisas Pl(1+ ﬁj ,\Where P, isthe basic principal amount.
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Therefore the interest obtained in “t” years = the total amount after “t” years —

R
iNCi Pl1+— | -PR
principa amount 1( 100) 1

R t
Therefore compound Interest in “t” years = (C.l.) = HKH ﬁj _1}

Example4:

Find out the compound interest for Rs. 800/- at the rate of 10% per annum for
2 years.

Solution : According to the question.

Principal (P) = 800/- Rs.
Interestrate(R) = 10% annum
Time (t) = 2years

Herethe calculation of interest isannual therefore compound interest

cl. = P{[h%}t— }

2 2
= 800 x (1+£j - } = 800 x (1+ij —1}

100 10
_ ) ~
= 800 x [Ej — } = 800 x %—1}
\10 | 100
121-100 21
—800( 100 j = 800 x m = Rs. 168

Example5:

If Jacob borrowed Rs. 80000/- as a loan to purchase a house from a housing
society at the rate of 15% annual compound interest then how much amount will be
returned by him after 3 years Find also theinterest paid by him.

Solution : According to the question.
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Principal (P)
Interest rate (R)
Time (t) = 3years

80000/- Rs.

15% annum

t
Thereforeto find amount A = P(1+ i)
100

3
= 80000 x (1+ E)
100

3 3
= 80000 x (1+ i) = 80000 x (§)
20 20

23 23 23 12167
_ 80000x 224 23 23 _ goooox 22157
*207 20" 20 g0 ~10x12167

= Rs. 121670
Jackob will haveto return Rs. 121670/- after 3 years.
Therefore compound interest = Amount — Principal
= A-P
= 1,21,670-80,000
= Rs. 41670

In the above examples, compound interest has been calculated annually but it
ISnot necessary that compound interest should always be cal culated annual ly. Almost
all bankscalculatetheir interest half yearly or every six months. Some banking agen-
ciesalso calculatetheir interest quarterly and keep adding the amount to the principal
amount. Itisremarkable that when time period isnot mentioned, it isconsidered to be
annual.

Thereforeif interest iscalculated every 6 months or half yearly, thetime period
Isincreasesto double and the rateisreduced to half with the help of aformulawe can
cal culate compound interest and the amount.

L et us understand this with the help of an example.
Example6 :

Urvashi borrowed a loan of Rs. 2000/- at the rate of 20% annual interest. If
interest is calculated half yearly, how much money will shereturn in after 1% years?
Alsotell theamount of interest.
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Solution : According to the question.

Principa amount (P) = Rs. 2000
Rate (R) = 20% annual
= 10% half yearly
Time(t) = 1% years = 3 half yearly interest.
R t
Th ., A = (1+ —)
erefore p 100
3 3
= 2000 x (1+ E) = 2000 x (1+ ij
100 10
11)° 1331
- 2000x(13] - 2000, 122
VT * 1000
= Rs. 2662
Cl. =A-P

= 2662 - 2000 = 662

Example 7 :

Find out the amount whichwill be Rs. 13310in 3yearsat the rate of 10%
per annum compound interest.

Solution : According to the question.

A = 13310
R = 10%
T = 3years

]
A =Px (1+ i)
100

10)°
13310= P [1+—)
3310 = Px 0

or 13310=Px [%j
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133102 px 1X1X1L
or = T 10%x10x10
13%119 0x10x 10
10x10x 1
or p= X XY Rs. 10000
M x4 x 11

Thereforethe principal amount isRs. 10000/-

Q.1
(i)
(if)
(i)
(iv)

Q. 2.

Q.3.

Q. 4.

Q. 5.

Q. 6.

EXERCISE 13.3

Find out the compound interest and amount for the following :
Principa = Rs. 6000, Time = 3 years, Rate 10% annual
Principal = Rs. 1600, Time = 2 years, Rate 5% annual
Principa = Rs. 8500, Time = 2 years, Rate 15% annual
Principa = Rs. 20000, Time = 3 years, Rate 5% annual

Salmatook aloan of Rs. 625/- from the Mahila Samiti to purchase asewing
machine. If the rate of interest be 8% calculated annually, then how much
money would salmareturn to the samiti after 2 years.

Find out the principal that becomes Rs. 5832/- in two years at therate of 8%
compound interest.

At what percentage of annual interest does Rs. 4000 become Rs. 5290/-in 2
yearsif interest be calculated annually.

At what rate does the compound interest for Rs. 1800 be Rs. 378in 2 years
If interest hasbeen cal culated annually.

Find out the difference between the simple interest and compound interest
for Rs. 3200/- at the rate of 12% annually in 2 years.

Another application of percentage discount

Rehana went to buy a compass box with her mother. Her mother asked the

shopkeeper “How much does this cost” The shopkeeper said “This is for Rs. 50/-
but I will take Rs. 46/- only from you” Mother said “ give me some more discount for
it” ? She persuaded the shopkeeper for sometime and the compass box was pur-
chased for Rs. 42/-.
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Rehana got her compass box, but did you understand what does discount
mean? Discount or rebate is given on the base price (print value) of an item and after
discount theitem is sold at alower price than that isfixed for it. Thus.

Discount or rebate = fixed price — selling price

Many a times the shopkeeper gives a considerable discount on a large pur-
chase. Sometimes they give us afixed discount only. The rate of discount is always
calculated on the print value or fixed price of theitem.

Example 8.

The printed value of abook isRs. 40 and 12% discount is avail able find the discount
& sdlling price of the book.

Solution :
Print value = Rs. 40, discount = 12%
Since on aprint value of Rs. 100, discount in Rs. 12

12
. onaprint value of Rs. 1, discount is =Rs.ﬁ

. . . £x4ﬂ/—4—8
. onaprint value of Rs. 40, discount will be = 10 ﬂ/ 10

.. Discount = Rs. 4.80
There selling price = Rs. 40 — Rs. 4.80 = Rs. 35.20
Example: 9

The print value of atableis Rs. 1250/- It is sold to a customer on Rs. 1100/-
find out the percentage of discount given on thetable.

Solution :
Printvalue = Rs. 1250/-
Sellingvalue= Rs. 1100/-
Discount = 1250 - 1100 - 150/-

Discount on Rs. 1250 = 150/-

150

Discounton Rs. 1 = %
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3
150x100 150 x4 15x4
1250 50 B

This percentage of discount on thetableis 12%.

Discount on Rs. 100 =

Example 10 :

After adiscount of 15% on the print value a shirt was sold for Rs. 442/- find
the print value or print value of the shirt.

Solution:

Suppose the print value of the shirt = Rs. x

Discount= 15% of Rs —XXE—R %
iscount = 0 X = 100 - s.20

Selling price = print value — discount

_1x
20
442 x 20
= X
17
x =520
.. Thereforethe print value of the shirtisRs. 520/-

442
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Activity 1.
Now look at thetablebelow & fill in the blanks given below :
Table 13.2
S.No. Name of the Name of the book Print Selling | Discount | Rate of discount
student purchased Value Price
1 Rohit Dictionary Rs. 50 Rs. 40 Rs. 10 10 x100=20%
50
2 Alpana Games in Rs. 60 Rs. 45 e | X100 =25%
arithmetic 60
3 Abida Songs for Children | Rs. 45 -mmm=mem= | RS, 30 e e i i e
4 Helen Fast Mathematic Rs. 60 Rs. 48 Rs. 12 mm e e e e e
5 Mahesh Story book e | eeeeeee o | R8.7.20 | - =5%
6 Ahmed Ramanujan Re. 72 |=cmemmm [ s | == =10%
7 wsparer e wnsessesmnanan: | wesssa hasmwass lessssme hesessaaases
8 o gl [ e | e
Example 11 :

A shopkeeper gave aoff season 10% discount on sweatersto his customersin

summer even then, 12.5% gain wasin the shopkeepers pocket. At what price did the
shopkeeper buy the sweaters if the print price on the sweatersis Rs. 500.

Solution :

Print value=Rs. 500
rate of Discount = 10%

500x10
100
Selling price of the sweater = (500 — 50) = Rs. 450
Gain by the shopkeeper (in percentage) = Rs. 12.5
450x100  450x100
100+125 1125

Discount given = =Rs. 50

Cost price = =400

{ Cog Price SAling Pricex100 _ Sdlling Prlcex100}

100+ % gain 100—9% less
Thus the cost price of a sweater = Rs. 400/-
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TAX

You must haveread and heard about taxesthere are different kinds of taxeslike
income tax, sales tax, agriculture revenue tax, entertainment tax etc. Some taxes are
collected by the central government and some others are collected by the state gov-
ernment. Some tax amounts are also paid to the Municipality or village, Panchayat
why are taxes put, what are the uses of amount collected through taxes? You will
study about these in your social studies book.

Example 12 :

Farmer Ramdeen has 25 acres of land If property or land tax ischarged Rs. 15
per area annually, how much tax would Ramdeen pay for hisland every year?

Solution :

Tax for per acre=Rs. 15

- Tax for 25 acres of land = 25 x 15 = Rs. 375/-

.. Ramdeen would pay Rs. 375/- asland tax for hisland.
Example 13 :

A motor cycle costs Rs. 42000 and 4% VAT or value added tax is charged on
it. How much tax as VAT would be paid on the motor cycle?

Solution :
OnRs. 100 VAT isRs. 4
.. OnRs. 1VAT is 4/100
. OnRs. 42000 VAT is 4/100 x 42000
= Rs. 1680 VAT would be paid
Example 14 :

A city has 5242 houses and if Rs. 2/- per house is deposited as property tax
and Rs. 20/- as water tax every year, then calculate the amount deposited as tax for
thecity every year.

Solution :
According to the question :
Property / house tax = Rs. 2/- per house every year
Water tax = Rs. 20/- per house every year
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Total property tax = Total houses x per house tax
= 5242 x 2
= Rs. 10484/-
Water tax = Total houses x per house water tax
= 5242 x 20
= Rs. 104840
Total amount Deposited as Tax = 10484 + 104840 = Rs. 115324
Example 15:

A shopkeeper deposited Rs. 4500 as VAT after 6 months of sale. If VAT rateis
4% find out how much material of original amount did he sell?

Solution : Accroding to the question , Vat rate = 4%
When VAT isRs. 4/- the original amount for the material = Rs. 100

100

When VAT isRs. 1/- the original amount for the material =Rs. 2

When VAT is Rs. 4500,

= %x 4500 = Rs.1,12,500/ -

Example 16 :

Rajiawent to purchase medicines. She brought medicinesof Rs. 625/- as print
amount and paid an extratax of Rs. 12.50 on it what is the percentage of the rate of
tax?

Solution:

tax on Rs. 625/- = Rs. 12.50

. RS 1 _12.50

ax on Rs. = —625

n s 100 250, 10

ax on Rs. = 625 1
_ 1250 160
625 100

2%

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

Application of Percentage | 189

Example 17 :

Suresh bought a Radio. He paid Rs. 780/- to the shopkeeper including 4% tax.
Find the original price of the Radio.

Solution :
L et us suppose, the original price of the Radio Rs. 100/-
Rate of tax = 4%
Now the cost amount paid to the shopkeeper = 100 + 4 = Rs. 104
For Rs. 104, original priceisRs. 100/-

: . . 780x 100
For is780/- original priceisRs. = BETTEE

= Rs. 750

Now you must have noticed that these questions are applications of unitary
Method and percentage application only. The only thing you need to remember is
what is the original price, the rate of tax and the money paid for tax and you can
understand what isasked in the question & what isgiven. For example, in example 15
the amount paid astax and therate of tax isgiven and we haveto find out the original
amount and in example 16, the print amount and tax agiven you need to find therate
of tax.

EXERCISE 134

Q. 1. Sarjusbought a bicycle that costs Rs. 1750/-. If the rate of sales tax on the
cycleis 4% how much amount have Sarjues paid for the cycle?

Q. 2. TheGram Panchayat Gidhpuri near Mahanadi collectstax of Rs. 20 per cubic
metre for the sand from the river bank. If atruck contains 5 cubic metre of
sand, then how much tax would the Panchayat collects for 12 such trucks?

Q. 3. Anjai bought scents that cost Rs. 500 and ornaments that cost Rs. 800/-
from a shop. The sale tax on scent is 16% and that on ornaments is 8% how
much amount did Anjali in total pay to the shopkeeper.

Q.4. A farmer pay Rs. 4 per acre as land revenue to the government. If Ramdeen
has 85 acres of agricultural land, how much land revenue would he pay to the
government?
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Q.5.  Municipal Corporation of Sunderpur decided Rs. 8/- per square feet as
development tax. If the land owned by Bhanuprakash measures 50 feet x 30
feet, how much development tax will be pay?

Q.6.  Dinesh bringstrucks of grainsfrom other statesfor Rs. 37500. If 2.5% entry
tax is payable on grains, how much entry tax would Dinesh pay?

Q. 7. Gram Panchayat Adrena charges housetax of Rs. 25/- per house and if there
are 216 houses under the Panchayat area, how much income will the village
Panchayat have through housetax?

Q. 8. Thelndiangovernment charges 11% productiontax on tractor over theinvested
amount. If a tractor produced in a factory costs Rs. 120000, find out the
production tax amount for per tractor?

We have lear nt

1. When interest after a fixed time is added to the principal amount and then
interest is calculated thiskind of interest iscalled compound interest.

RY
=P (1 —) -
2. Compound Interest C.I { + 100 }

R T
3. Amount A =P [1+—j
u “" 100

When theinterest is calculated half yearly timeisdouble & rate becomes half.
Discount isalways given on the print price or print value.
Thetax put onthe sale of any itemisits sale tax.

N o o A

If the selling price & the percentage of gain or loss is known then cost price

Selling Pricex100  Sdlling Pricex100

would be Cost Price= :
100+ % gain 100—-% loss
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Akankshaand Ranu cut thick papersinto different sizes of rectangles & paral-
|elograms as shown bel ow:

Pardlelogram
Rectangle Parallelogram
Rectangle )
111

(i) (i) Fig.14.1 i)

Ranu asked Akaksha, to find out their areas. Akankshamultiplied thelength and
breadth of the rectangular piecesand found out the areas (Areaof arectangle=length
x width) But she could not find the area of the parallel ograms because she could not
decide their length and breadths. Ranu said, “If we cut the pieces of parallelogram and
make them rectangle, we will be able to get their areas, so they did the following
activity.

D E @ () Theytook afigure of parallelogram and named it as
ABCD. Considering AB asthe base, draw a perpendicu-
lar on CD as BL. Then they could separate BLC and cut
it out fromthe parallelogramfigure 14.2.

A ,
(1) B (i) When Ranutried tojointhetriagular figure, thefig-
ure14.2 (iii) was obtained After this, Akansha attached it
b L to thefigure and got the shape of fig. 14.2 (iv).
V L gD L L C(D) L
A (ii) BB M
BA (iii) B ®aA (iv) =

Fig. 14.2

Thus they got the shape of arectangle. Akansha said figure 14.2(1) and figure 14.2
(iv) have equal areas, becomefig. 14.2 (iv) isachanged form of fig. 14.2(1).
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RectangleABLL'=AB x BL = Base of the parallelogram ABCD x height.
Therefore, area of the parallelogram ABCD = base x height

Thus Ranu & Akanksha found out area of parellegoram. So,

()  Areaof aparalegoram = base x height

area
height

(i) Baseforaparalelogram =

: _area
(i)  Height of aparalelogram = base

Examplel:

Find out the area of a parallelogram where base is 15 cm and height is 5cm.
Solution :

According to the question.

Base=15cm, height =5 cm.
base x height

.. Areaof the parallelogram

15cmx 5cm
75 cm?

Example 2 :

Find out the base of the parallelogram where areais 3\40 cm? and height is8 cm.
rea
Solution : We knew that base of aparallelogram =

height
aea = 240 Cm?
height = 8cm
Base _ 240cm?
~ 8cm
=30 cm.
Exercise 14.1

Q. 1L Find out the area of aparallelogram whose base and height are asfollows:
(i) Base =15 cm, Perpendicular (apex) = 10 cm
(i) Base = 90 cm ,Perpendicular (apex) = 8 cm
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(ili) Base =120 cm, Perpendicular (apex) = 15cm

Q.2. Find the area of the parallelogram where base is 26.5 cm and (apex)
perpendicular is 7 cm.

Q.3 Find out the base of the parallelogram, whose area is 390 cm? and the
perpendicular (apex) in 26 cm.

Q. 4. Find out the Perpendicul ar (apex) of parallelogramwith areais 1200 nv and

baseis 60 m.

L et usdo thisactivity:

Draw atriangle ABC taking A ascentreand of BC aslength and C ascentreand
of BA as length raw two arcs which intersects each other. Now join point A & C and
nameit by D. Thus parallelogramn ABCD is obtained because AB = DC & AD = BC.

A A H D

B - C B

) G
Fig.14.3

C

Activity
Cut arectangular piece of hard board ABCD along its diagonal AC with the
help of scissor.

Dp C C D CA
r A _ B A D
A @ B (ih) C (i)
Fig.14.4

Thus, two trianglesABC and ADC were formed. Place the two trianglesABC
onADC on each other. Do they overlap each other completely? You will find that the
two triangles are congruent and their areasare equal .

Areaof AABC + areaof A ADC = areaof rectangle ABCD
Areaof AABC =areaof AADC
2 (Areaof AABC) =AB xBC
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Areaof AABC =% x AB x BC
Practice 1

Make a parallelogram on a piece of hard board. Cut it out. Cut it along one of
the diagonals. You will get two triangles. The areas of the two triangles are equal.
Place them on each other & observe.

Areaof atriangle:

We can construct a parallelogram by joining two triangles of equal measure-
ment. On drawing adiagonal in aparallelogram we get two triangles of equal measure-
ment. So when we draw a diagonal AC in the parallelogram ABCD we get two tri-
anglesABC and ADC that are congruent. Their areas are also equal.

Therefore, the area of parallelogram ABCD =Areaof A ABC + Areaof AADC
=2 (Areaof AABC)
-. Areaof AABC =% areaof paralelograngm ABCD
= 1% x base x height
=% xBCxAL

D Therefore:[Areaof atriangleA=%xb x h

Where b = base of thetriangleand h = height of thetriangle

J
/
v
1
1
1
y
y
J
y
e
A\

L Remember : The area of a triangle between two paral-
Fig.14.5 lel lines is half the area of a parallelogram with the
same base and height.

Example 3:

Find out the area of atriangle with base 28 cm and height 6 cm.
Solution :

According to the question.

Base of atriangleb = 28 cm
Height h = 6 cm.
So, theareaof atriangle A =% xbxh

=1 x28x6Ccm = 84cm?
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Example 4 :
Find out of atriangle where baseis 80 cm and areais 0 . 08 square m.
Solution:
Since baseis given in Cms, the area also should be converted to cm.
Thus 1 meter? = 1 metre x 1 metre
= 100 cm x 100 cm
= 10000 cm? (.1 m =100 cm)

Therefore .08 metre? = 0.08 x 10000 Cm?
= 800 Cm?
Now theareaof triangleA= % xbxh
2A 2x800
Height of atriangle b 30

= h= 20cm

Exercise 14.2

Q. 1. Find out the area of atriangle with base 12 cm and corresponding height is of
7 cm.

Q. 2 Findout the area of atriangle with base 25 cm and a Perpendicular from apex
lengthisof 1.5 cm.

Q. 3. Findout the perpendicular (apex) length of atrianglewhere baseis6.5 cmand
the areais 26 cn.

Q. 4. Find out the area of atriangle where baseis 120 dm and height is 75 dm.

Area of arhombus:

A rhombusisatype of parallelogram and so if its base and height are known,
we can find its area, If the base of the fig. be ‘b’ and height be ‘h’ then area A=b x h

ABCD isarhombus and d, and d, are its diagonals since they intersect each
other at right angles, therefore, thefour right angled triangleswill have perpendicular
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'd%ﬁand% A
S > >

Areaof therhombus =4 x areaof aright angled triangle

= 4 x Y2 base x height

A 0 C
1/1 1
Fig.14.7
Area of arhombus =Y%xdxd, J
Area of the rhombus

= % x 1% diagonal x 2" diagonal

Area of a Trapezium:

Trapezium is a quadrilateral whose two opposite sides are parallel to each
other. A trapezium ABCD is shown in fig. 14.8. Side AB and DC are parallel. The
perpendicular distance from the parallel sides have been shownasAM and CL.

If adiagonal AC of thistriangle bedrawn, we get two trianglesABC and ACD
fromthistrapezium.

Therefore, the area of atrapezium ABCD =Areaof AABC +Areaof AACD

Areaof atrapezium ABCD =

=% x ABxCL +%x DC x AM
SinceCL andAM indicatethe height of thetrapezium,

L
L

: B therefore this will be equal so, we consider this as ‘h’.
Fig.14.8

1 1
Thus the Area of a Trapezium = > AB x h+ > DCxh

If AB =b,, and DC = b, then
: _1 1
Areaof aTrapezium =5 b, xh+ > b, x h

1
= (b,+b)xh
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=14 x (Sum of parallel sides)x (Distance between parallel sides)
=14 % (sum of parallel sides) x height

Area of atrapezium =% x (Sum of parallel sides) x height

or|Area of a Trapezium =%z (b, +b,) x h

Example6:

The sides of arhombus are 7cm. and its height is 32 cm. find its area.
Solution :

According to the question

Base=7 cm, height = 3.2 cm

Areaof arhombus = base x height
= 7% 3.2 cm?
= 22.4 cm?

Example 7 :

The first diagonal of a rhombus is of 10 cm and the second diagonal of a
rhombusis of 12 cm. find its area.

Solution :
According to the question
First diagonal of the rhombus =10cm
Second diagonal of the rhombus =12 cm
Area of arhombus =% x (1% diagonal) x (2" diagonal)
=% x10x 12 cm
= 60 sguarecm

Example 8 :

The parallel sidesof atrapezium are 25 m and 20 m respectively. The distance
between thetwo parallel sidesis8 m. Finditsarea.

Solution :
Given:- b, =25m, b,=20m, h=8m
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Therefore, Areaof atrapezium A =% xhx(b +b)

=% x 8 x (25 + 20)

=Y %x 8 x (45)

= 180 Square metres  Ans.
Example9:

Areaof atrapeziumis 140 c?, if thelenght of oneof itsparallel sidesis25cm
and height is 7cm. then find out the length of the second parallel sigle.

Solution :

According to the question 17 em

A=140cn?, b, =25cm, h=7cm

. b=25cm
Areaof atrapezium = Yax hx (b, +Db,)
So, 140 = x7x(25+b) 19149
2x140 _
- = 25+D,
40 = 25+b,
b, = 40-25

The second side b, =15cm

Exercise 14.3

Q. 1. Find the area of arhombus where diagonals are of 24 cm & 10 cm.

Q. 2. Find the area of a rhombus where one side is 7.5 cm and the perpendicular
from the apex is4 cm.

Q. 3. Findthe areaof atrapezium where parallel sides are of 20 m and 8 m and the
distance between there two sidesare 12 cm.

Q.4 What will bethe areaof the trapezium where baseis 30 cmand 24.4 cm, if its
perpendicular from apex is 1.5 cm

Q. 5. Theareaof atrapeziumis 105 cm? and itsheight is7 cm, if base of the one of
the sides out of the two parallel arms is 6 cm more than the other, find the
length of thetwo parallel sides.

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

Mensuration-I | 199

Area of a Rectangular path:

Usually we need to find the area of the verandah around a school building, the
road around a farm, the surrounding space of a play-
ground etc., what do we do in these conditions?

In fig.14.10. we see a rectangular piece of farm
that is surrounded by aroad on all sides. What will you
do, if you need to find the area of this road?

Fig.14.10
Itisclear that we are getting two rectangles, sowe

can subtract the area of the smaller rectangle from the area of the bigger rectangle.

Area of the rectangular path = Area of the bigger rectangle — Area of the smaller rectangle

Example 10 :

A rectangular farmis 90 m. in length and 65 m. in width. On all the four sides
thereispath of 5 m. wide find the area of the path.

Solution:
It is clear from the picture that the area of the path =
Areaof therectangle ABCD - Areaof the rectangle EFGH
Therefore, Areaof the path = (AB x BC) - (EF x FG) N

"-—‘ 1
2|
Q

Here, AB = AE + EF + FB ‘Hi
AB=5+90+5 3:1\7 %
AB =100 meter i
AL _E F_IB
Similarly, BC =5+65+5 B — -

Now the areaof thepath = (AB x BC) — (EF x FG)
=100 x 75-90 x 65
= 7500 - 5850
= 1650 meter>
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Example 11 :

The length of awall is 15.5 m and its width is 9m, There are two doors of
3mx1.5m size and two windows of 2mx1m size. What will be the cost of white
washing thiswall at the rate of Rs. 5 per square meter.

Solution :
First we need to find the area of the wall that isto be actually white washed.
Therefore, Areaof thewall to be white washed
= Area of the complete wall — Area of (2 doors + 2 windows)
Areaof thewall = L ength x breadth
= 155x%9
= 139.5 m?
Area of one door = length x breadth
= 3x15
= 4.5 n¢
Area of two doors = 2x45nm?
= 9.0 m?
Areaof onewindow = length x breadth
= 2x1
= 2 m?
Areaof twowindows = 2%x21m?
= 4 n?
Areaof thewall to be white washed
= 139.5- (9.0 +4)

= 139.5-13.0

= 126.5 m?
Since the cost of white washing is Rs. 5/- square meter
Therefore, total cost = 1265x5

= Rs. 632.50
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The length and breadth of a rectangular area is 35m and 24m respectively.
Thereisa2zmwideroad aong itslength and 1mwideroad along its breadth. Find the

area of the road.
Solution:

Areaof theroad along the length =

Area of the road along the breadth =

Area of the shaded part =

35 x 2 = 70m? ¥ 2M
aia
24 x 1 z
I 35M >
24 e Fig. 14.12
2x1
2m?

(The shaded part comesin both the roads, So we will subtract that area once)

The area of the road =

70+24-2
94 -2
92 m?

Exercise 14.4

T

24M

l

Q. 1. One 25 cmlong and 10 cmwide pictureissurrounded by a2 cmwideframe
on all the sides; find the area of the frame.

Q. 2.  Arectangular playground measures 35m x 25m. A road 3m wide along the
length and 2 mwide along the width goes through the middle of the ground.
Find the area of the road.

Q.3 A basketball ground is 28 m long and 15 m wide. A 5 m wide gallery for
spectators has to be built on all its sides of the ground. Find the area of the
spectator gallery and the cost of making that gallery at Rs. 5.25 per square

meter.

Areaof a circular path:

Inour previousclasses, we havelearnt about thecircle. If the
radius of the circle is ‘r’ then circumference C =2 p r and the

area= prz

Since, misaconstant and itsvalueis 22/7 or 3.14.

Fig. 14.13
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Example 13 :

Find the circumference and area of the wheel of a bicycle where radius is
21cm.

Solution:

Thewhesl of abicycleiscircular, therefore the circumference of awheel
= 2mr

22
=2X 7 x 21 cm =132 cm
Areaof thewhedl = nr?

= % X (21)2

:2x21><21
7

3
:§x21><21

7

= 1386 cnm?
Concentric Circle:

In fig. 14.14 are given two concentric circles. If we ‘
need to find the area of the shaded portion, what wall we do?
Obviously we shall subtract the smaller areafrom the bigger
area.

Therefore Fig. 14.14

Area of a circular path = Area of bigger circle — area of smaller circle

Example 14 :

A circular pondis200 minitsradius. A circular path of
7 mwidth built along with the bank. Find the area of the path.

Solution:
The areaof acircular path =

Area of the bigger circle — area of the smaller circle

Fig. 14.15

Radius of thesmaller circler = 200m
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200+ 7m

= 207 m
The area of the bank binding of the pond = pr? —pr?2

Radius of the bigger circleR

= p[(207)2 - (200)?]

= %(207+ 200)(207-200) [-. (& - b?) = (at+b)(a- b)]
22
= Z(407)(7) = 22 (407) P = 8954

Exercise 14.5

Q. 1. The radius of two concentric circles are 9 cm and 12 cm respectively. Find
the area of the circular path between the two circles.

Q.2. The areaof acircleis 616 cm?. Thereisa2 mwide road on its edge. What
will be area of that road?

Q.3 The radius of a circular cricket ground is 60 m. Around the ground a 7m
circular galery isto bebuilt for spectators. What will beitsarea?

To find the Approximate Area of the Trapezium given on graph paper with the
help of square grid method and verify the result with the formula method —

D 4 cm ¢
" dfend tonsv dinas tuak - cdant tas

98281 IEEE0 281 ISREvaSed IaREhZdnnd EEREN 2R 15

3cm
Vit vt v v’ v VoV
A E 7 cm B
Fig.14.16

For figure14.16

Calculate the Approximate area of a Trapezium with the square grid.
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InTrapeziumABCD

Number of complete squares = 14

Number of squaresthat are bigger than half insize=2

Number of just half sized squares=1

Areaof theTrapezium = (No of Complete square + No of squares more than half

No.of half sized squares
2

Insize) +
1
= 14+2+§ x1

=16 + % x1

1
_16+§

=16+.5
= 16.5 Sg. Cm.
Area of a Trapezium by formula method
Intrapezium ABCD
Parallel Sides AB =7cm.
and CD =4cm.
Height of the Trapezium DE = 3cm.
Areaof theTrapezium  =%2(Sum of the Parallel side) xHeight

= 2 (AB+CD) x DE
= 2 (7+4)x3

= %xnxs

33
2

= 165 Sg. Cm.
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Itisclear that
Approximate Area of the Trapezium by square grid method = Area of the
Trapezium by formula

To find Approximate Area of polygon given on graph paper by square grid —
In Polygon ABCDEFA
figure14.17
The areaof thefigure 14.17 is done by this method.

e No. of complete squares =21

¢ No. of squaresthat are bigger than half insize=8

e No. of half sized square =2

No. of squares for = (No of Complete square + No of squares more

No.of half sized squares

than half insize) +

2
A
x| v
B/ X vy
G F
Ziand SEuat Zieui Ianth7ased oeueY iamd dna
 Geeg1 it 4R IEEde gRed e oA
H E
Vs et eeg e daea. 4
v v 97 12
C I
7 v
v
D
Fig.14.17
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1
= 21+8+§ x 2

1
= 29+§><2
= 29+1
= 30

Therefore Area of the polygon ABCDEFA 30cm?

Calculation of Area of Trapezium by formula

Areaof polygon ABCDEFA  =Areaof AAGB + Areaof Trapezium BGIC +
Areaof ACID + Areaof ADHE + Areaof
Rectangle HEFG + Area of AGFA

1 1 1
= 5 BGXGA+E(BG+C|)XG|+EC|X|D

1 1
+§ HE><HD+HE><HG+§GFXAG

= E><2><2+£(2+3)><4+E><3><2+l><3><4
2 2 2 2

+3x2+%x3x2

= 2+(5%x2)+3+(3%x2)+6+3
= 2+10+3+6+6+3
= 30cm?

Itisclear that

Approximate area of the polygon by square grid = Area of the polygon by formula
method

WE HAVE LEARNT

1.  Areaof rhombus = base x height
2. Thediagonal of arhombus dividesthe rhombus into two equal triangles.
3. Areaof triangle= % x base x height
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Areaof equalatral triangle= ?(side)z
Areaof arhombus = Base x Height
=14 x 1% diagonal x 2" diagonal
=Y2xd xd,
Areaof atrapezium =% (sum of parallel sides) x height
=15x (b,+b,)xh
Areaof acircle =7 x (radius)?
=t r? (here, m=constant =§= 3.14 approx.)
Circumference of acircle = 2x ¢ x radius
= 2nr
_
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Chapter—15

Introduction

Some children were playing in the sand infront of the school.

Aashu and her friends also reached there. Aashu said “Let us take a mug full of
sand each and make somethings”, Rahim said “OK, but I don’t know how to make a

house or anything of that sort, let’s make a rectangular block”.

Everyone took a mug full of sand (equal amounts) and started making blocks. All
these were completed in a short while but were of different measures. Anu asked
“Why is this so?” All of us
took equal amounts of
sand, then why are the
blocks of different sizes?”
Rahim, looked closely at
the blocks and said “I can
see that the blocks that
have a larger spread on
the ground have lesser

heights. Also there seems

to be some relationship Figure 15.1

between the amount of

sand and the length, width

and height of the block”. Aashu said, “We have learnt in earlier classes that volume
= Length x Breadth x Height. So while the volume of the sand remained the same,
the height, length and breadth changed. Let us measure the length, breadth and
height of the blocks.”

Everybody measured the length, breadth and height of their blocks. Using the formula
Volume = Length x Breadth x Height, they found that the volume of sand used in

each of the blocks was the same.

The three of them then gave different shapes to their sand blocks. Will the new
shapes made by them have the same volume as that of the blocks? If so, then why?

Write in your notebook about this.
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Is Capacity also the Volume?

Children calculated the volume of the sand in the mug by finding the volume of
sand in the block. The quantity of sand that can be put in a mug, is its capacity.
Similarly, the amount of water in a bucket, or the amount of air in a room, are the
capacities of the bucket and the room respectively. Therefore, the volume of the
substance that can be contained in an empty space is the capacity of the empty
space. Can you tell the capacity of the glass that you use for drinking water and the
capacity of the bucket that you use while bathing? You cannot tell the capacity
because you need to know the maximum amount of water that can be contained in
the glass or in the bucket.

You would have understood what the capacity is. But how would you explain what
the volume of an object is on the basis of your experience? Think and write in your
notebook. Match your answer with those of your friends and find out the difference
and similarity between your thinking and their thinking.

You have read about area in 6% class. The area of a figure represents the measure
of the space covered by it on a plane. In a similar way, volume of an object represents
the amount of space occupied by that object. Let us see how we measure the volume

or the space occupied by an object.

Cuboid:

To find the volume we need to know the shape of the object. Let us first learn about
the shapes of the objects whose volume is to be determined. Observe the things
around you for example- copy, book, match box, chalk box
and a brick. What is special about the shapes of all these
objects?

The special features of these objects are that each of

Figure 15.2

their surface is rectangular and the area of each surface
is exactly the same as the area of the surface opposite it. Such type of shapes are

called cuboids.

Activity 1

Make a list of any five cuboidal objects that are found in your surroundings. Check
whether the areas of opposite surfaces are equal or not. Also check whether adjacent
edges of cuboid make an angle of 90° with each other or not. Since adjacent edges

of the cuboid make an angle of 90° with each other, therefore

each of its surface is a rectangle. A cuboid is therefore also called

a rectangular solid.

Take a notebook or book that looks like the following: Figure 15.3
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A g The object in your hand is a cuboid.
D At many points of this object, three
¢ edges are meeting. Count and write
= r the number of such points.
H G As you are observing in the above

Figure 15.4
figure A, B, C, D, E, F, G, H are such

8 points on the cuboid, these are called the vertices of a cuboid. At each such point
three edges are meeting. Count and write the total number of surfaces present in

the cuboid with you.

You would have noticed that the cuboid has 6 surfaces like - ABCD, its opposite
surface EFGH, AEFB and its opposite surface DCGH and similarly AEHD and its
opposite surface BFGC. In this way every cuboid has 6 surfaces and these are
called faces of the Cuboid.

In this way AB, BC, CD, DA, EF, FG, GH, HE, DH, AE, BF, CG are the 12 edges
(sides) of the cuboid.

Activity 2

Measure the edges of your mathematics book and write down the measurements.

Answer the following questions:-

1. Are all edges of different measurement? A B
D C
2. How many edges are of the same , G
measurement?
E Figure 15.5 H

3. How many different measures of edges

do we have?

You can see in the figure 15.5 that DC=AB = FG=EH and AD=FE=GH=BC. Similarly
AF=BG=ED=HC etc. In every cuboid there are three quarterplets (4 each) of equal
edges and among these edges one edge may be considered as the length, the
second edge as breadth and third as the height.

Let the length of the cuboid be AB, breadth be AD and height be AF. All these are of
different measures but if the length breadth and height of a cuboid are equal then

what will be the shape of the solid? Have you ever seen a solid of this shape?
Cube:
Concentrate on the figure 15.6. Measure its length, breadth and height.

What is the similarity between its length, breadth and height? What would you call
this shape?
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“A rectangular solid with equal length, breadth and
height is called a Cube.”

If the length, breadth and height of a cuboid are known

then its volume can be calculated.

If the length, breadth and height of a cuboid are known
then its volume = Length x breath x height.

Or V=/xbxh
V = Volume of cuboid
¢ = length of cuboid
b = breadth of cuboid
h = height of cuboid

We have studied in the previous classes that the area

of base) x height.

of a rectangle = length x breadth and the volume of a Cuboid
cuboid = length xbreadth x height. Since the base is a h
rectangle we can also write volume of cuboid as = (Area

b
Length, breadth and height are equal in a cube ¢ Figure 15.7

therefore /=b=h.

Since, Volume of cube

Unit of volume

side x side x side = (Side)® = S*® (S= side)

V = $° (S = Side)

As meter is the unit of length in the same way square meter or (meter)? is the unit

of area. Similarly, we would need a standard unit for volume

also. If everyone uses different units for volume or capacity, Cube

then each will get a different value.

For example;

If a tank is filled by 50 small buckets then considering the

lcm

small bucket as a unit, the volume of the tank will be 50 units lcm lcm

or 50 small buckets. But if the same tank gets filled by 10 big Figure 15.8
buckets then taking the big bucket as the unit of volume, the

volume of the tank will be 10 units or 10 big buckets. Therefore, there is a need of
such a standard unit for volume, that has the same value at all places.

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com
212 | Mathematics-8

The unit of volume is a 1 cubic cm. This is equal to the volume of a cube of lengthlcm,
breadth 1cm and height 1 cm. This can be written as 1 cm?.

The unit of volume is also cubic meter. This is equal to the volume of a cube of
length 1m, breadthlm and heightlm. It can also be written as 1 meter®. This is the

standard unit of volume.

Relation between m® and cm?®

1m?3 Im x Im x 1m

100 cm x 100 cm x 100 cm

100 x 100 x 100 cm?

1000000 cm?

10 cm?

Activity 3

In the following figure, measure the edges of the cuboids and find their volumes.

Figure 15.9

Example 1: The length breadth 3cm

and height of a cuboid are 4cm,
3cm and 2cm respectively. Find
its volume.

Solution: Given: length of Cuboid
(/) = 4 cm.

Breadth (b) = 3cm
Height (h) =2 cm
Volume of Cuboid V=7 x b x h
=4 x3x2

[ ]

/

won |

2cm

/

/

|

/

= 24 cm?® or cubic centimeter

These are two
layers of 1lcm
cubes. There are
12 cubes in each
layer. Thus,
there are 24
cubes. Hence,
the volume of the
cuboid is 24cm?3.
Figure 15.10
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Example 2. If the side of a cube is 5 cm, find its volume.
Solution : Given : Length of one side of a Cube = 5 cm

.. Volume of Cube =V=8=Sx8S xS

5x5x%x5

125 cm?®

Example 3: Each side of a cube is 6 cm. How many cubes of side 2 cms can be cut
out from this cube?

Solution : Given: The side of the cube = 6cm
The Volume of the cube = (Side)?®
=(6)*=6%x6x6=216cm?
The side of cubes that have to be cut out = 2 cm
Volume of cube = (side)?
= (2)°
=2x2x2=8cm?
.. Number of cubes that can be cut out.

Volumeof Bigger Cube

- Height =
Volumeof theCubesCut Out

_ 216cm’
8cm?®

Therefore, the number of cubes is 27.

Example 4: The volume of a wooden cuboid is 36 cm?. If its length is 4 cm and
breadth 3 cm then find its height.

Solution : Given: The volume of the wooden cuboid is = 36cm?
Its Length= 4 cm
Its Breadth = 3 cm

Since volume of cuboid = Length x breadth x height

. Vol.of cuboid
. Height =
" Lengthx breadth

36
4x3

The formula for calculating the length, breadth and height of a cuboid is as follows:-

=3CM . It’s height is 3cm.
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1. Length = Vqume.
Breadthx Height
2. Breadth — —olume
Lengthx Height
3. Height = Volume
Breadth x Length

Example 5: The length of a cuboid is 1 meter, breadth is 50 cm and height 20 cm,

find its volume.

Solution: Here the units of length, breadth and height are different. In solving such

questions their units have to be made same.
Given length of cuboid = 1m = 100cm
Breadth = 50 cm
Height = 20 cm
Volume of cuboid = Length x breadth X height
= 100 x 50 x 20 = 100000 cm?® = 10° cm?®

Example 6: If each edge of a cube is made 4 times, then how many times will the

volume become?
Solution:
Let the edge of the first cube = S
Then volume of the first cube = S3
After multiplying the edge by four, edge of the second cube = 4 x S =4S
Then volume of second cube = (Side)® = (4S)3
=4S x 4S x 4S

- 64 §°

Volumeof secondcube  64S°
" Volumeof firstcube ~ S°

_ 64
1

Therefore, the volume of the second cube is 64 times the volume of the first cube.
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Exercise 15.1

Fill in the blanks:—

(i) A cuboid has a total of faces

. ' Volumeof thecuboid
(ii) Length of a cuboid = Breadth

(iii)) 1 cubic m = cubic cm.

A water tank is 3 m long, 2 m broad and 1 m deep. What is the capacity of the
tank (in litre) if 1 cubic m = 1000 It.

If the length, breadth and height of a tea box is 10 cm, 7 cm and 4 cm respectively

then find its volume.

The length, breadth and height of a chalk box are 15 cm, 10 cm and 8 cm

respectively. Find its volume.

Different measurements of cubical shapes are given below. Find their volumes-

S. No. Length Breadth Height
(i) 10 cm S cm 3 cm
(ii) 4-5 cm 2:5 cm 2 cm
(iii) 8 m 4 m 2m
(iv) Sm 3m 1.5 m
(v) 40 mm 35mm 25mm
(vi) 60mm Scm 4cm
(vii) 12cm 70mm 20mm

(viii) 1m 25cm 150mm

The volume of a wooden cuboid is 480 cubic cm. Its length and breadth are 10

cm & 6 cm respectively. Find its height.

One side of a cube is 25 cm. How many cubes of side 5 cm can be cut out from

the given cube?

The length breadth and height of a room are 5m, 4.5 m and 3 m respectively.

Find the volume of air enclosed in the room.

A cuboidal diesel tank is of length 2 m, breadth 2m and depth 40 cm. Find its

capacity in litres.
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10. A swimming pool is 25 m long and 13 m broad. 325 cubic m water is poured into
it. What will be the height of water in the pool?

11. The edge of a cubical dice is 1.2cm. Find its volume ?

12. A well is 8 m long 6 m broad and 9 m deep. It has water filled up to the height of
6 m. Find the capacity of the well and the present volume of water filled in the
well?

13. A tank is 5 m. long, 4 m wide and 3m deep. Find the capacity of the tank. If the
tank is filled with water upto 2 meters then find its volume?

14. A brick is 20 cm long, 10 cm broad and 6 cm high. How many bricks will be
required to make a wall 60 m long, 0.25 m wide and 2 m high?

Surface Area of a Cuboid A B
C
h
= G
£ b
14 H pigure 15.11

We have already seen that a cuboid has 6 rectangular faces. In these 6 faces we
have 3 pairs of opposite faces. The opposite faces have equal area. This property is
used to determine the surface area. If the length of a cuboid is ¢, breadth is b and
height is h, then the area of its upper and lower faces. (ABCD and EFGH) =/xb
+/(xb

=(b+ (b

=2 /(b

2. Area of the faces on the left and right side (BCHG and AFED)

=bx h+bx h
= bh + bh
=2 bh

3. Area of the front and back faces (CDEH and ABGF) = h/+ h/ = 2 h/
Therefore, the total surface area of the cuboid = sum of the areas of all 6 faces of
the cuboid.
= 2/(b + 2 bh + 2h/
=2 (/b + bh + h/)
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Surface Area of a Cube
Surface area of a cuboid = 2 (b + bh + h)

We know that a cube is a special type of cuboid in which length, breadth and height

are equal i.e. /= b =h
Cube

S S

Figure 15.12

.. Total surface area of a cube

2 (S.S +S.S+8.9)
2(38?

= 6S?

Example 7: Find the total surface area of a cuboid whose length, breadth and
height are 9, 6, 2 cms respectively ?

Solution: Given: length of cube (/) = 9 cm

Breadth (b) = 6 cm

Height (h) = 2 cm
Total surface area of cuboid

=2 (/b + bh + h/)

=29 x6+6x2+2x9)=2(54+ 12+ 18) =2 (84) = 168 cm?
Example 8: The edge of a cube is 5.5 cm long. Find its surface area ?
Solution: Given the Edge of the cube (S) = 5.5 cm
Surface area of the cube = 6.5% = 6 (5.5)?2

=6 (5.5 x 5.5) =6 (30.25) = 181.50 cm?

Example 9: The Length, breadth and height of a chalk box are 10 cm, 7 cm and 6 cm
respectively. Without considering the thickness of the cardboard, find the surface
area of the cardboard used in making the chalk box ?

Solution: Since the chalk box is a cuboid therefore, the area of the cardboard used
is equal to the surface area of the cuboid.

Given: Length of the cuboid (/) = 10 cm
Breadth (b) = 7cm
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Height (h) = 6 cm

Area of the cardboard used = surface area of the cuboid

=2 (b+bh+h)=2(10x7+7x%x6+6x10)
=2 (70 + 42 + 60) = 344 cm?
Exercise 15.2
Fill in the blanks:-

(i) The total surface area of a cube of side 3 cms = cm?

(i) The area of the front faces of the cuboid is

(iii) A cuboid with equal length, breadth and height is called a

Find out the total surface area of the cuboid whose length, breadth and height
are 6.5 cm, 4.5 cm and 2 cm respectively ?

A cuboid has length 15 feet, breadth 12 feet and height 9 feet. Find its total
surface area ?

Find the surface area of a cuboid whose length is 0.5 m, breadth 25 cm and
height 15 cm ?

Find the total surface area of cube having side 3.4 cm ?
Find the side of a cube, whose total surface area is 216cm? ?

The walls, floor and roof of a room are to be plastered. If the length, breadth and
height of the room are 4.5 m, 3 m and 3.5 m respectively then calculate the
area to be plastered ?

The measurements of an cuboidal oil box are 30 cm, 40 cm and 50 cm respectively.
The cost of the tin sheet used in making the box is Rs. 10 per m?. Find the cost
of the tin required to make 20 such boxes ?

The edges of two cubes are 8 cm and 4 cm respectively. Calculate the ratio of
their surface area ?

We have learnt

. A rectangular solid that has length, breadth and height (3 dimensions), is called

a cuboid.

2. A cuboid has 6 rectangular faces, 12 edges and 8 vertices.

3. A cuboid with equal length, breadth and height, is called a cube.

4. To determine the volume of a cuboid we multiply its length , breadth b and

height h i.e. V= bh

Volume of a cube = S® (S is the edge or side of the cube)

6. The unit of volume is a cubic unit. It is equal to the volume of a cube having 1

0

unit length, 1 unit breadth and 1 unit height.

The sum of the areas of all the rectangular faces of a cuboid is called its
totalsurface area and is given by = 2 (b + bh + h)

The total surface of a cube = 6.S?

1m?3 = 10° cm?
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Chapter—16

FIGURES (TWO AND

THREE DIMENSIONAL)

We have learnt about many types of figures and know their characteristic. Out
of thesefigure, many of them are seen surrounding usdirectly or indirectly. We have
learnt about, line segment. Line, triangle, quadrilateral and its kinds (Rhombus, rect-
angle, square, trapezium etc.) and about the figure with some more sides.

In previous classes, you have recognized about the figure found in your surround-
ings. Can tell where did you find a shape of rectangle?

Andwheredid youfind atriangle?

Triangle, al kinds of quadrilateral, polygons, circle etc. are made up of some
kinds of faces, It mean they have length and breadth but no height. But inreal, height
isthere. Then how will you exhibit these height in figure?

Come do and observe:

You are already familiar with following figure you aso knew about their con-
struction —

Line segment
0)

Circle

Gi I) Qll&dll’ lateral
V)

Angle

Rectangle
(V) Fig.16.1
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Can you draw brick, box like substances on paper?
Some students drawn figure of brick as follows-

() ()

—

Fig.16.2 V)

()

(V)

Arethey al look like bricks? These all figures are different from each other.

Canyoutel why theseareall different?

Activity 1
To understand this take one empty match box, makeis stand on it combustible
(gunpowder) face.

Now keep it onitslarger face.

(ii) (iii)
Fig.16.3

It is clear, that match box look differently now. Look at fig 16.3 (iii) in this
figure, the match box iskept on smaller face. All thethreefigure are of match box but
indifferent positions.

Thefigureof brick isalso of different positions. Take bricksand keep themin

different position according to the figure. Have you been able to keep those bricks
according tothefigure 16.2?
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Activity -2

You must have seen box of chalk. Chalks are kept
straight in it. Take a full box of chalk and look from the
above. You will be able to see the circular portions of the
chalk but not itslength.

If you draw its figure how it looks like? Anita has :
drawnitsfigure asshowninfig. 16.4. Fig.16.4

If you draw the figure of an open box of chalk how will it look like? Now in it
the upper portion of chalk will not seen.

Practice- 1
Take 5 items observe them from different

G
positionsand draw their figures.
Figure of an item with different position -
2 D C
E
Come and observe the shape of the cuboid
infig. 16.5.
Thiscuboid figureif observed from differ- A Fig. 16.5
ent positions looks asfollows:
If you observe it from the front C
A Fig. 165 (i)
If you observeit from the abovefig. 16.5 (ii)
H G
If you observeit fromtheleftside ° Fig. 165 (i) ©
H D If youpreparefigure, after joining all thethreetruefigures
given above (16.51, ii, iii) thenit should be like the previous

onei.e.fig 16.5. Asinthe previousfigurethereisaparticular
kind of bending (angle) between the face of thefigure. Inthe
: Fig.16.5 (iii) Y same way if all the three above figure are joined with same
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H G

particular kind of bending (angle) againweget the !
same figure. Here, all the three face of the cuboid
D

arejoined with oneanother fig. 16.5 (iv).

[@1®!

D
Now if youjoinall thesix face of the cuboid

thenwill get thesamefigureasinfig. 16.5.

.. AA B
Activity -3 Fig.16.5(iv)

Construct a figure of
cuboid :- H E

Construction : Take piece of
rectangular hard board. Keep
thepieceonaplanepaperand © F
draw an outlinewith apencil.
Inthisfigureitisexhibited by fp= 16.6 (i)
ABCD. Now, accordingtothe
figure shift the hard board
piece on the paper and again
draw an outlinewith pencil. It
is exhibited in the figure by © F
EFGH. EFGH is shaded.

Accordingtothefigure Fig. 16.6(ii)
16.6 (ii) AE, BF, CG and DH
arejoined respectively which istherequired figure of the cuboid.
Inthis, thereare 6 rectangular face- ABCD, ABFE, BCGF, CDHG DAEH and

EFGH. Eight vertices A,B,C,D,E,F, G and H and 12, edges — AB, BC, CD, DA, AE,
BF, CG DH, EF, FG GH and HE.

Activity -4 % . "

Make a figure of triangular prism:

Construction- Take are triangular hard board 4. B
pieces and draw two different out lineswith pencil,
one is figure ‘A’ and another one is figure ‘B’ which :
is at a few distance from figure ‘A’. Now label these 0 Fig. 16.7 (1)
accordingtofigure 16.7 (iii)

Join AB, A, B,, and A, B,. Now the figure which obtained, are like figure
16.7(iv) (two and three dimensional) which isrequired triangular prism.
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A B, A, B,
A BI A'l Bl
A B A .
w——d cm —» —d cm —m
Fig. 16.7 (iii) Fig. 16.7 (iv)

In this, there are 3 rectangular faceABB A, A,A,B.B,, and AA B.B and two

2271 2727

triangular faceAA A, and BB B,. Thereare 9 edgesAB,A B,,A,B,,AA,A A,A A,
B, B, and B, and six veritiesA,A , A, and

Practice - 2
1. Construct a cube with the help of square hard board.
2. Construct a4 cmlong prism with the help of atriangular hard board.
Activity -5
Construct a cylindrical shape (cylinder)

Construction- Take one (circular disc) and draw circumference with pencil and
determine the center point fig. 16.8 (i) and 9(ii). Now you have circular figure like
figure 16.8 (ii) whichisvisible only when the disc is seen form the front.

Now you turnthedisc alittle and observeitsdiagonal position. Draw the same
figureasitisvisible. It will lookslikefigure16.8 (iv)

After this, again you turn alittle more and see it from the corners. Then you
find thisfigurewill look likefigure 16.8 (iv).

(i) (i) (iv)
Fig. 16.8
Now draw two morefigureasinfig 16.8 (iii) according to fig 16.8 (v) join the
diameter A B, and diameter A_B,. After that joinA B, and B B.,. Inthisway, you will
obtain acylindrical figure. In thisfigure both the ends have two spherical faces and
the center part is curved.
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A, A2 Al A’

B, #—dcm—» B,
Fig. 16.8(v) Fig. 16.8 (vi)
Activity -6

Construction of cone: con-
struct afigurelikefig. 16.8 (iii)
and at some distance take a
point ‘O, in the canter. Join
O,A,and O,. Youwill get afig-
ureof conefig. 16.9(i&ii) Inthis
figure, one circular spherical
face, onetop part (vertex) and
the bottom part is curved.

Practice- 3

1. Construct acylindrical structure of 5 cm length.

2. Construct a cone of conical structure of 3 cm height.

3. Prepare model of cylindrical structure or a cylinder and conical structure or
‘cone’ by folding papers.

Activity -7
Construction of quadrilateral:
Construction:

1. According tofigure16.10 (i) construct a
triangle and shadeit. A

@

2. Take a point ‘P’ at some distance above
thetriangle accordingtofig. 16.10 (ii).

Now jointhe verticesA,B,C to the point
‘P respectively. Obtained figure will be like
16.10(iii) Itistherequired figure quadrilateral.

Fig. 16.10()) B
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. g . b
Inthisfiguretherearefour triangular face

ABC, BCP, CAP and ABP, They are called
triangular face also, In thisfigure there are 6
edgesAB, BC, CA, AP, BPand CP and verti-
cesA, B, Cand P. There are 3 edges in each
vertices.

Fig. 16.10 (i)

@

Fig. 16.10(ii)

Activity -8

Construction of pyramid -
Construction

1. According to figure 16.11 (i),

D C D

@

construct afigure of square and shade it.

2. Take a point p at some distance near about from the center, according to fig.
16.11 (ii).

3. Now join each vertices to the point ‘p’ obtained figure will be like figure 16.11
(iii). Thisfigureispyramid.

In thisthere are one square face ABCD and four triangular face ABP, BCP CDPand
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DAP There are 8 edges AB, BC, CD, DA, AR, BP, CPand DP and 5 verticesA, B,
C, D and Palso present in thisfigure.

Exhibit the hidden faces with the help of dotted lines:

There are some figures of cuboid given below. The main figure of cuboid is
16.12 (a) remaining other figures of cuboid are made by observing the coboid from

different position. In such conditions, some parts of cuboid (vertex, edges and faces)
are not seen these are exhibited by dotted lines.

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

@ (b)

(d)
©
@ Lk
Fig. 16.12 ®
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Practice- 4

Now can you show the hidden faces by dotted linesin the following figure.

(A) Cube

() Triangular Prism

(©)  Cylinder

I

Recognition and calculation of vertices, faces and edges of the given figure.

Activity -9

Inthegivenfigure, namethe vertices, face and edges, recognizethem and write
their numbersinthetable.

Here arelation among the number of vertices, faces and edges of cuboid has
been established. Now you establish the rel ation among the number of related partsin
theremaining figure.
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Table16.1
SNo|Figureand itsname Vertex(V)|Edge(E)|Face(F)| V-E+F
1. [Cuboid 7 G 8 12 6 8-12+6=2
D /E ------ C%F

2. |Cube

3. |TetraHedron

4. |Pyramid

After completing thistableyou will find therefor every polygonal (figure made
by 4 or more than 4 face) the value of VV — E+F will always be 2. This relationship was
established by Euler. So thisrelationship isnamed Euler relation after hisname.

Activity 10

Construct acuboid of any measurement and made
one pyramid on the upper face, with aradius which is
less than the breadth of cuboid. The figure, made by
you, is like fig.16.13 in which there is a cuboid and a
pyramid is seen.

Fig. 16.13
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Activity -11

In each figure given below, there are more than onefigureisjoined. Recognize
thefigureand writetheir name.

() Cylinder and table () —

-
-
Ui
-

o
.
s
-
e
-~
-
o
e

-
g
o
-

Fig. 16.14
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Theface of the following figure are shown separately. With the help of these you can
make amodel by cutting pieces of paper

H G
A ‘
F
D C D
Fig. 16.15
Fig. 16.16

Fig. 16.17
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B
B
' A
A
(DA Fig. 16.18
Cone
P
P
Fig. 16.19
5 TetraHedron
P
Fig. 16.20

Pyramid
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E A B F
H D C G
H G
D
C H G
Fig. 16.21
E F
A B Cube . .
A B

Tip :- The cube can be separated like face of cuboid and cuboid can be separated
like the faces of the cube.

Exercise - 16

1.  Construct (prepare) a cube with the help of square of 3 cm.
Construct acylinder of 5 cm length.

Construct two triangles at a distance of 5 cm in your copy with the help of a
triangular hard board and construct atriangular prism with the help of it.

Construct aquadrilateral in your copy.

5. Iftheseare4facesand 4 verticesin a(polygonal) can you tell how many edges
will bethereinit.
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Chapter—17
PLAYING WITH NUMBERS

We have learnt alot about numbers. We have learnt to write the biggest num-
bers. We have aso learnt that the numbers that are used counting called Nat weal
numbers. Iswe add zero in Nat weal number we get the group of whole numbersal,
2, 3 ——  All the qualities of natural numbers exist in whole number. Add the
group of whole number is indicated by “W”. The whole number is indicated in groups
as followers W= {0, 1, 2, 3 } on the number lines whole numbers are indi-
cated as

Fig.17.1

We can solve some questionsin whole number.
Q.1 Doyouknow whichisthelargest whole number?
Q.2 Whichisthe smallest whole square odd number?
Q.3 How many four digit number can be formed with 2, 5, 7 and 9.
Q.4 Formed thelargest and smallest number by using the digits 2, 4, 6, 8?

Q.5 What isthedifference between largest four digit numbers and five digit num-
ber.

Q.6 Byusing 3, 7, 9 asnumberswhich largest three digit number and smallest can
be formed.

1. Ragani saysthat if we add thelargest and the smallest number from the above
method, it can be divided by 11.

2. Fatimasaysthat thisisonly true for atwo-digit- number. Verify the statement
of Fatima.

3. Ramesh said that he does not know about the addition but if any three digit
number is reversed, and if we subtract the smaller number from the larger
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number, the remainder can be divided by 9 and 11. Isthis correct?

4, Jyoti said that not only three digit number, but there are other number and
number formed by them when we subtract the smaller number from the largest
number theremainder will bedivisibleby 9.

Let us play a game -

You think of a number and subtract the sum of digitsfrom the number. Isthis
number divisibleby 9?

How doesit happen? Let usfind out the reason.

Suppose you have thought of number 7324 then according to statement.
=7324—(7+3+2+4)
=7324—- 16
=7308

Now the number isdivisibleby 9 [The sum of digitsof thisnumberisdivisible
by 9]. Similarly you can play the mathematical gameswith your friends.

Sum of whole number -
1. Come, lets see the sum of two whole numbers
18+12 = 30 (whole number)
22+19 =41 (whole number)
24+68 = 92 (whole number)
Here 30, 41, 92 are also whole number.
Thus we see that sum of two.
Whole numbersisalso awhole number.
Doesit happen always?
You also find out sum of some more whole number.
Think, doesit happensthat sum of two whole numbersisnot awhole number?

You will see that sum of two whole numbers is always a whole number.

If a and b are two whole number then their sum c will also be a whole
number. Means a+b = ¢, this property is known as clouser property.

2. Come, lets add the two whole number
25+43 = 68 (Whole number)
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Now change the order of the number and add.
43+25 = 68 (Whole number)
Areboth their totals are same ?
One more time add two whole number
10487+368 = 10588 (whole number)
Now change the order of numbers and add.
368+10487 = 10855 (whole number)
Isthereany differenceintheir totals?
It means
25+43+=43+25 = 68
10487 + 368 = 368 +10487 = 10855

Therefore, sum of two whole numbers remains same even if there order is
changed.

If a and b are two whole numbers then their sum (a+b) and after changein
order then sum of (b+a) will give the same resullt.

It means, a+b= b+a we call this as commutative property of addition .

3. Let us add “0’ to any whole number.

Is there any change in value of the number? In any whole number ait we are
adding awhole number to O, in both case the value is same.

It means a+0= O+a = a. Due to this special property of O it is called identity
element of sum.

Now we do the sum of three whole numbers, like 17+19+44 we can find out
their total in two ways.

We sum up first two numbers then we add the third number to the sum of first
two numbers.

(17+29) + 44 = 46+44 = 90

4. Either we can add the | ast two whole numbers and then add thefirst number to
their sum.

17 +(29+44) =17+ 73 + 90
In both condition thetotal is same ?
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Therefore (17+29) + 44 = 17 + (29+44)

Therefore, if a, b, ¢ are three whole numbers, then

atbtc= (atb) + c= a+ (b+c)

This is called associative law of addition.

Thisactivity can be donewith four or more than four number see whether their
sum is same or not?

Rules for subtracting of whole numbers
1. The rules for subtracting of two numbers-
15-8 = 7 (Whole number)
25-14 =11 (Whole number)
18-18 = 0 (Whole number)
16-23 = ? (Isthiswill be awhole number?)

Do you always get a whole number by subtracting two whole numbers if not
why?

Yes, if wesubtract asmall whole number from alarger whole number or if we
subtract two similar number than we get the whole number. But when we subtract a
larger whole number from asmall whole number than we do not get awhole number.

If aand b are two whole numbers and a>b or a=b than a-b = c will be awhole
number and if a<b than a-b will not be awhole number.

2. L et us subtract three whole numbers 25, 8, 6. It can be subtracted in two ways.

Letsdo it-

(25—-8)—6 25— (8—16)
=17—-6 =25-2
=11 =23

|sthe value samein both conditions?

Take some more numbers and solve it your self what result (conclusion) do
you get from it? This only, that while subtracting the order of nhumbers cannot be
changed.

3. Let us subtract O from a whole number
5-0=5, 18-0=18

Try to subtract zero from some more whole numbers. Do you get the same
numbers?
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So if aisthe whole numbers than
a-0=a
So it we subtract O from any whole numbers we get the same whole number.
4. Nowif15-15=0, 23-23 =0

Do the same activity with other whole numbers. Have you ever get any other
number than “0”? If we subtract any whole number from the same whole number the
resultiszero.

If aisany whole number thana- a=0.

Multiplication of whole numbers

1. L et us multiply two whole numbers

18 x 8 = 144, 29 x 12 =348

41 x 7 = 287, 86 x4 =344

We see that 144, 348, 287, 344 are all whole numbers. Multiplication of two
whole numbersresult into awhole number.

Isit always happens so.

Try to multiply two whole numbers. On multiplying two whole number have
you not received any whole number.

So we come to the conclusion that multiplication of two whole numbers result
into a whole number.

If aand b are two numbers the multiplicand of thiswhole numbersis aways
be whole numbers. So a x b = cis called obscure law of multiplication.

2. L et ustake two whole number 5 and 8. What multiplcant do you get by multi-
plying this numbers?
5x8=40
Changeintheir order and multiply
8x5=40
Istheredifferenceintheir product?
Take some more whole numbers and multiply them.
Changetheir order and multiply.

Doesit happen, that thereis changein their multiplicand ?
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The multiplicand remains sameif we are multiplying two whole numberswith
and without changing their orders.

If aand b aretwo whole numbersthen the multiplicand ax b and after change
of order b x awill remain same. Thisis commutative property of multiplication.

3. Now take three whole numbersand multiply.

The multiplication can be doneinfollowing two ways-

4x5%x6 = (4x5) x 6 =4 x(5x6)
=20%x6 =4x30
=120 =120

Isthe value of multiplication coming samein both conditions? If yes, than take
few more whole numbers and multiply them in same ways.

Do you get the samevaluefor all multiplication?

Similarly take4 numbersand multiply. If three or more numbersare multiply in
any order the value of multiplication remains same.

If &, b and c arethree whole numbersthen (ax b ) xc=ax (b x ¢). Thisis
associative property of multiplication.

4, Now multiply any whole number with O and seethe result.
8x0=0, 19x0=0, 0x15=0
29x0=0, 45x0=0, 48x0=0

Now if you multiply any whole number with O, will you alwaysget vaueas0?

It means multiplication of any whole number with O will give the value
as 0. If ais any whole numbersthen a x 0 = 0.

5. Similarly, multiply any whole number with 1. What is the value of that whole number.
If any whole number is multiplied with 1 we get the same number.

If “‘a’ is any whole number then a x 1 = a because this special property of 1
it is called multiplication identity.

6. Multiply thefollowing numbers-

The multiplication can be donein two ways.

5(8 +4)
5(8 + 4) =5(8 + 4)
5(12) =5x8+5x4
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= 60 =40+ 20
=60

Do you get the same valuein both conditions?

Smilarly,

5(8—4)

= 5x(8—4) =5(8—-4)

= 5x4 =5x8-5x14

= 20 =40—- 20

=20
If & b, c are whole numbers then a(b+c)=axb+axc.Thisis called dis-
tributive property of multiplication in addion/substraction.

Similarly take any three numbers and solve it by both method and see whether
you get same value not?

Division of whole numbers-

1.  Weknow that division isopposite of multiplication. Let us see, how?
40+4=10 = 10x4=40
21+3=7 = 7x3=21
Come let’s divide few more whole numbers and see.

20+-5=4and remainder O
25+-4=6 andremainder 1

The value gained by division of whole number will not be always a whole
number, means we will not get O asremainder always. So we can say that dividing a
whole number with another whole number will not always give value as whole
number.

2. We know that

15+15=1 28+28=1 49+49=1

Therefore dividing the whole number with same number (except zero) will
awaysgivethevaueof divisionas1.

If aisany whole number (except O) thena+a=1
Now 15+1=15 28+1=28
40+1=40
If we are dividing any whole number by 1 we will always get value of
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division as the same number.

If aisawhole number then a+1=a

Fractional number

Comelet usdivide 21 by 4 and see.
Thedivision of 21 by 4 iswritten 21/4 and such number are called fractional.

Fractional number - Fractional numbers are those numbers whose numerator
and denominator are natural numbers

The diagrams given below indicate that one unit is divided in many parts and
out of that some parts are taken.

.
.
L

.
.
.

4

(i)
> Fig. 17.2

(iii) i)
Write the shaded and blank portions of able diagram in form of fractions.
Shaded part Total parts Fraction
: 3
(i) 3 5 5
(i) e s
(i) e s

These are all perfect fractions. Perfect fractions are those fractions in which
the value of numerator is less than denominator. Those fractions whose numerator
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greater than denominator are called imperfect fractions. In this fraction these can be
many complete units. In afraction how many complete unitsand incomplete unitsare
there to show them mixed fractions are used.

8
Like 3 can be shown by the help of diagram in following way.

Fig. 17.3
Inthisthree unitsaredivided there equal partsand out of that 2 complete units

and 2 of three parts of third unit is taken.

We can also writethe mixed fraction asper rule of division like 78/37 in which
78isdividend and 37 isdivisor.

37) 78 (2
74
4 remai nder

4
Then we can writein form of mixed fraction as 2—

When the numerator of fractions are equal then V\ﬁZh Increase in value of de-
nominator the value of fraction decreases like %>% 411 é (li ,and when the
denominator of fraction are equal then withincreasein value of numerator the value of
fractionincreaselike }< 2<— ﬂ § ° Z

8 8 8 8 8 8 8
Exercise 17.1

Q.1 Find out perfect fractions.
16 . 12 ... I8

0 = i 3 (i) 7 iv) <
Q.2 Show thefractionsin form of diagrams.

6 3 7 4

S i 3 (i) 33 V) e
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Q.3 Find complete unitsinthefollowing fractionsand a so writein form of mixed

fraction?

. 14 N 89 ... 119 _ 267

ORI i) 3 (i) =5 V) o
Q.4 Wiritethefraction in ascending order.

) 8642 o 14287

0 99735 M 99999

Fraction on number line -

Likewholenumber we can al so show fraction on number line. Fractional num-

8 13
9 and 9 are shown on number linein the following way.

1/=3/9 8/9 4/3=1Z

< F—+—+—4—+——+— 4+
o 1 13

Fig. 17.3

v

4 13
In the above number line shown fraction 3 and 9 are near but thereare many

25 37 51

different fractional numbersin betweenthemlike:- E’E’% etc.

I nteger-

Negative numbersare required while subtracting whole number and we get the
group of integers and when we add whole number and the group of negative number.
We get agroup of whole numbers. Ininteger, positive and negative number have zero
also. The group of integersisshown by | as -

l={...,-4,-3,-2,-1,0,1,2,3,4, ..}
Showing integer on numbersline-

Take anumber line and mark its centre as zero. Mark the positive numbers on
theright side of zero and negative numbers on theleft side of zero. Thereisno bigger
or smaller number inthis.

,(-) l | | | I | 1 | | (+) S
~ I | I | I | I | I -
4 3 2 1 o 1 2 3 4

Fig. 17.4
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Rational number -

Rational number arethose which can be written g(q # 0) Thisnumber can be

either positive or negative.

4 6 -138-9 0
A” ﬂumber __51217111__11__71
All fractional numbersarerationa numbersand all integersarerational number.
We can compare the rational numbers and can also be shown on the number line.

Rational number can be changed into standard form for example the standard form

(16 4
0] 2OIS5.

— — —arerational numbers.

Exercise 17.2
Q.1 Show thefollowing fractional number on number line.

, 3 . 6 L7
O N (i) 5
Q.2 Writethisrational number intheform of integers.
, 8 . —12 .o 20
0 7 (i) — (i)
Ly = 59
V) — v T
Q.3 Show thelargest number in the following pairs of number.
, 3) . —6
(i) 9 and O (i) . and O
-5 17 _ 6 -13
(iii) 3 and 10 (iv) = and 3

4 2
Q.4 What should be added to the numerator of 9 to get 3

5
Q.5 What should be subtracted from the denominator of 5 toget 1.

Q.6 Thenumerator of any fraction is2 more then the denominator. If the numerator
iIs5what will bethefraction?
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Activity 1

How many three digit number can be formed by using the number O, 4, 7 ?

Writeinthefollowing table-

Table 1
S.No. Number Expended from Does the number
in the place value have three digit
1. 047 000+40+7 No
2. 407 400+ 00+ 7 Yes
3. | e e
e B Y (PSR
5 | e | mmmmes | e
6. | e | s e
Observation - 1. Which are the numbers formed with three digit numbers.

2. Why is047, not athree digit numbers?

Since ‘0’ does not have any value if it is placed before any integer’s number.

Therefore 047=47 whichistwo digit number.

Activity 2
Completethetable.
S.No. | Valueof a, b, c 100" a+10" b+ c| Number
1. a=9,b=2,c=8| 100x9+10x2+8 | 900+ 20+ 8=2928
2. a=3,b=0,c=4 | . | e, = 304
S A=0,D=7,C=5 | i |
4, a= ., b=, C= | i |
5. A= ., b=, C= | e |

Practice

1. How many three digit numbers can beformed by using only three digits? Write
in ascending order.

2. Write the following number in the form of 100 a+ 10b + c.

0

376 (ii)

850

(i) 69

(iv) 207

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

Playing with Numbers | 245

Some Mathematical game
Activity 3
(Magic Triangle)

In the given trianglefill 1, 2, 3, 4, 5, 6 in such away that the addition of the
numbers on each side is the same —

(2)
—/
Addition-9 Addition - 10
(1) (1)
N/ N
Addition- 11 Addition - 12

In the above triangle we can see that sum of numbers, 2, 3,4, 5, 6it arranged
inavariousways, will bethe same

You can aso make various groups of these digits and get the same addition.

Activity -4
Compl etethe given sequence
(I) 11 21 31 IR S R R | 8 (") 31 5; 7; [ D | 13! —_
(i) 26,23,20, , , ,8,_  (v) 7,12,18, , ,42, , |75
(V) 11 4! 9! ) 251 PR N | 64! —_—
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Activity 5

Continuing thefollowing seriesfill inthe blanks.
:|_1 X3 = :|_1 +3
2 2

1 1
1-x4 = 1=+
3 3 ]

1ﬁx5= D+5
(x[]= 1%+D

After completing the above series make any two series of own.
Queries

Guessing thenumber with asking anything. Bharti ask her friend Jayanti to
think of athree digit number whose first and last digits are not same and after that
interchange the digit and make the new numbers and find the difference of thesetwo
number. Now interchange the digits of answer received and add it to the answer.
After telling this Bharti tells to Jayanti that after doing the above exercise you are
having with you final sum as 1089 Jayanti was astonished.

How Bharti cameto know that the remainder with her was 1089.
Come, lets solve the problem & see

L et Jayanti have thought of number as 102

After interchanging thedigits, number is201

The difference of number = 201
— 102
099

Now interchanging the digits of answer =990

And total of both = 099
+ 990

1089
In thisway you can also play games with you friends.
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Activity 6
Fill thelogicasfor information
L eft to right.
A- fivetimes of square of six

D- 1 lessthan square of ten N i

E- 10 more than square of nine T F
F- 4 lessthan eight hundred.
G- Cube of nine

Top to bottom

A- Square of fourteen

B- Two numbers respectively

C- Cube of six

E- Thelargest number of three digit

F- Twice of square of multiplicand of two smallest prime numbers respec-
tively.
Logic

All the students of calls 8" were telling their age out of them Anju and Raju

refused to tell their age. Then Rahul and Vivek said, Alright. You don’t tell us your age
but answer few questions and we will tell your age. Anju and Raju agreed for same.

Now Vivek and Rahul asked Anju to do thefollowing.

Anju, you double your age and add five to it and whatever answer your get
multiply it with so. After this add Raju’s age to that number and add number of days
(365) of ayear to that number. Whatever isthe answer substract 615 out of that? Now
tell uswhat number isremaining with you.

After doing all the above mentioned things Anju and Raju gave the answer.
With thisanswer Rahul and Vivek told about the age of Anju and Raju.

Now Anju and Rgju werewondering that they have done the cal cul ation of their
age on their own and haven’t told anything about it, but how Rahul and Vivek came to
know about their age.
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Now Anju and Raju were ages to know how Rahul and Vivek know of about

their age. They asked them.

Rahul and Vivek explained them the method.
Anju’s Let us take your age to be 14 years.
=14x2=28
=28+5=33
Now multiply the number with 50 = 33 x 50 = 1650

Now add Raju’s age (assume 13 years) 1650 in above numbers
= 1650 + 13 = 1663

Now multiply your agewith 2
Add fiveto the number

Add number of days of year it = 1663 + 365

Now subtract 615 from it

2028
- 615
1413

In the answer received first two digit shows age of Anju. And remaining two

digits show age of Raju.

Play similar gameswith your friends.

Activity 7

Magic square

In the given magic square use numbersfrom 1to 16 andfill in the blank boxes
such that the sum of numbers should be 34 however you add it. (That isfrom left to

night, top to bottom, inclined etc.)

16 13
10
9 7| 12
15 1
Sum = 34

Similarly take any other 16 numbersin seriesand try to make Magic sgquare.

Logic

Write any three digit number and again after previous numberswrite the same
member and make it asix digit number. Now divideit with 7, 11 and 13. Do you get

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

Playing with Numbers | 249
the answer as same number which you have taken earlier? How isit possible? Think
about in and find reason.

Exercise 17.3

1. By using digits O, 3, 5 how many numbers can be formed. Select the number
formed by two digits and three digits out of these numbers.

2. Solvethe questions given below.

(A) 37 x 3= (B) 12345679x9 =-ommmmmmmmee
37 x 6= --mmmmmmmmeeeee 12345679x18= -———————————---
37 X 9= mmmmmmmmmeeee- 12345679%x 27 = -=--——mmmmmmmm-
37 x 12 =---mmmmmmmee- 12345679x%x36=---------mmm--

3 Completethegiven series.

@ 251017, , ,50, ,82,
(b 01,123,548, ,21, 55
(c) 125,120,114,107, , , .69,
d 20,1511, , .5

4, Seethefollowing relationscarefully.
043=0'+4°+3=0+16+27=043
135=1'+3?+5=1+9+125=135
2427 =21 + 42+ 22+ 74=2 + 16 + 8 + 2401 = 2427
Solvethefollowing asabove -

063, 175, 518, 1306

5. In how many ways do you get 100 by taking number 1to 9in seriesand using
thesigns?Like

6. In the given square find out the value of A,B,C,D ......... J by adding.
Sum

57 49 30 A B
32 C 30 27 114
28 D 26 29 E
13 15 17 F 71
37 35 G H 120

Sum I 136 128 130 J

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

250 | Mathematics-8

7. Vijay has multiplied a number with 5 and then subtracted 5 from it and then
divided the answer with 5. Now tell what isthe number Vijay got? Isthe num-
bers got by Vijay less then 1 then the previously taken number? How is it
possible?

8. Sunita has taken a three digit number as 258 and made it a six digit number
258258. Then she divided this number with 7, 11 and 13 respectively. What is
the quotient got by Sunita? Is it the initial number taken by her? How is it
possible?

9. House number of Simon’s is 57. After doubling the number he added 5 and
multiplied the new number with 50 and then he added his friend Kailash’s age
15 and number of days (365) to that answer and then subtracted 615 out of
new answer received. After doing so is the answer received is 57157? Is this
Simon’s house number and Kailash’s age in the answer? How it is possible?

10. Takethenumber 2 fivetimesand usesigns+, —, x and + and get the answer as
3and 7. Similarly, try to get other numbers aso.

11. 7 non divisible numbers are given. Use these numbers in the given figure in
such away that the sum of its any side should be 41.

5,7,11,13, 17,19, 23

O
S

O
14

Verification ruleof Divisibility

A number is completely divisible by another number or not, to know this we
use division method. But, do you know that there are some simplerulesa so. With the
help of theseruleswe can find divisibility by any particular number.

Let us see, some rules. (Further in this chapter we write “divisible” only in place

of completely divisible)
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Verification of Divisibility by 2
If the unit place of any number has 0, 2, 4, 6 and 8, then this number is
completely divisibleby 2.

20, 62, 34, 26, 18, .............. aredivisible by 2.
21,63, 33,35, 17, ..cccueuee. are not divisible by 2.
here, 18isdivisible by 2. Let usverify thisby division.
2)18(9 Therefore, it is completely divisible by 2. 2) 21(10
% Whether the 21 isaso divisibleby 2, Remainder is 1 %
Therefore, itisnot completely divisible by 2. 00
Verification of divisibility by 3 1

If the sum of all the digits of a number is divisible by 3, then the number is
divisible by 3. For example: In 111111,the sum of all thedigitswouldbe 1+ 1
+1+1+1+1=6,thereforethe number isdivisible by 3.

Similarly in 5112 the sum of all thedigits5+ 1+ 1+ 2 =9 so thisnumber is
divisibleby 3.

Thedigitsin 412 will givethe sum 7, therefore this number will not bedivisible
by 3.

Verification of divisibility by 6

If any number is divisible by 2 and 3 separately, then the number will be
divisible by 6.

216, itis divisible by 2 (The digit in unit’s place is 2)

216 isdivisibleby 3 .(The sum of digitsis9)

So, it will bedivisible by 6.

643212, is divisible by 2 (because the digit in unit’s a place is 2)
isdivisible by 3 (because the sum of digitsis 18).

So, the number isdivisible by 6.

Verification of divisibility by 9

If the sum of digits of anumber isdivisible by 9, then the number will also be
divisibleby 9.

The number 3663, is divisible by 9 (because the sumis3+6 + 6 + 3 =18,
divisibleby 9).

1827, isdivisible by 9 (the sum of digitsis 18, whichisdivisibleby 9).

1227, isdivisible by 9 (the sum of digitsis 12, which isnot divisible by 9).
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).

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

252 | Mathematics-8

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, is divisible by 10 ( digit in the unit’s place is 0).

5003, is not divisible by 10 ( digit in the unit’s place is 3).
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 two digitsis 12. Since 12 isdivisible by 4, therefore, 79412 will be
divisibleby 4.
1300 will be divisible by 4 (because the digits in ten’s and unit’s place are 0).
413 will not bedivisible by 4 (because the digits 13isnot completely divisible
by 4).
Verification of divisibility by 8
If the number made by unit’s, ten’s and hundredth places is divisible by 8, or
the number contains O in all these three places, then the number would be
divisibleby 8.
31000 (divisibleby 8)
1816 (divisible by 8, because 816 isdivisible by 8)
12317 (not divisible by 8, because 317 is not divisible by 8)
Verification of divisibility by 7
Take a number and double its last digit. Now subtract this doubled number
fromtherest of the digits of the original number.

Repeat the process till the result is a one digit or two digit number. If the
obtained number isdivisible by 7, then the original number also bedivisibleby 7.

In 1729, thelast digitis9, twiceof 9is18
172-18=154

In 154, thelast digitis4, twiceof 4is8
15-8=7, 7isthelast digit.

Therefore the number will bedivisibleby 7.
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10. Verification of divisibility by 11

For any number find out the sum of the digitsin the odd places and the sum of
thedigitsin the even places. If the difference between the sum of digitsat odd
places and the sum of digitsin even placesare 0, 11 or multiple of 11, then the
number would be divisible by 11.

Example:  In856592,
the sum of digitsin odd places
=8+6+9=23
the sum of digitsin even places
=5+5+2=12
The difference between the two sums:
23-12=11
Therefore, thenumber isdivisible by 11.

Exercise 17.4

1. Verify thegiven numbersaredivisible by 2 or not.

(i) 252 (ii) 457 (iii) 436 (iv)2509  (v) 94241
2. Verify thegiven numbersaredivisibleby 3 or not.

(i) 324 (ii)2500  (iii)20325 (iv)83812 (v) 94241
3. Whichthegiven number aredivisibleby 5

(i) 932 (i) 815 (iii)6570  (iv) 45864 (v) 77129
4. Whichthegiven number aredivisibleby 7

()560  (i)791  (ii)5623  (iv) 7007
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10.

12.

We have learnt
Sum of two whole numbersis aways awhole number.

Sum of two whole numbers and sum of after interchanging the order of numbers
arealways same.

If zero isadded to any whole number and any whole number is added to zero,
the value of number will be same.

If &, b and c are three whole numbers then (atb) + ¢ = a+ (b+c).

If aand b are two whole numbers and if a>b or a= b then iscase of a— b, we
will get awhole number.

If aisany whole number thena-0=a

If aisany whole number thena—a=0

Multiplicand of two whole number isalso awhole number. If
axb=c

If aand b are two whole numbers then their multiplicand c is also a whole
number.

Multiplicand of two whole numbersand multiplicand after changeintheir order
will remain same

axb=bxa

Multiplicand of threewholenumbersare samein different conditions(axb) x c=a
x (b % c).

If aisany whole number then multplication of awith O will give product as 0
I.e. ax0 =0.

If aisany whole number and if it ismultiplied by 1 then product will bewhole
number ax 1=a.
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Chapter—18

OPERATIONS ON RATIONAL NUMBER

p
You have learnt that the numbers which can be expressed in the forma, where p

and q are integers and q # o, are called rational numbers.

In class 6, we learnt addition, subtraction, multiplication and division of positive

fractions. Let us learn all these operations in detail.
Addition of Rational Numbers

A watermelon seller divided one watermelon into 10 equal
parts. From these, Sujeet bought 2 parts, Uma bought 3

parts and Akanksha bought 3 parts, how many parts have
been sold?

From a total of 10 parts, Sujeet has taken 2 parts = 2/10

From a total of 10 parts, Uma has taken 3 parts = 3/10

Akanksha has taken 3 parts =3/10

Figure 18.1

Therefore, total parts that Sujeet, Uma and Akanksha have
taken = 2/10 +3/10 +3/10 = (2+3+3)/10 =8/10

The seller sold 8 parts out of 10 or 8/10 parts of the watermelon.

Let us learn to add two rational numbers with the help of a figure.

X X

3_,1
Example 1: Add gandé

Take a rectangle, to represent 3/5 draw 4

horizontal lines spaced such that the rectangle

is divided into S equal parts. From these, label

three parts by the symbol X’. Now to represent 1/

O | X0 X|© X

3, draw 2 vertical lines spaced such that the

rectangle is divided into 3 equal parts. From these

0 3 parts, label one by ‘O’. Now the rectangle has

Figure 18.2 been divided into 15 parts. Add the parts labeled
by %’ and the parts labeled by ‘O’.
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Number of %’ blocks + Number of ‘O’ blocks = 9+5 = 14

14
14 parts out of 15 are marked or the marked blocks are = 15

And 3/5+1/3 = (9 +5)/15 = 14/15

In the same way to find 53 subtract the number of ‘O’ blocks from the number of

%’ blocks or 9-5 = 4 parts and the total no of blocks is 15.
31 9-5 4

Therefore g - 5 = 15 15

Similarly, add and subtract the following rational numbers using figures. Write
the answer in lowest form.

1 2.1 31

Y ‘*‘ (i) =+3 (i) == ) 573
_+E 12
(v) (vi) 1 3

Let us discuss the answers of the questions solved by you.
Ans (i) In solving this question, you drew horizontal lines in a rectangle to divide it
into 7 equal parts. Of these 7 parts, you label 3 by X’ .Now, by drawing 3 vertical
lines you divide the rectangle into 4 equal parts and label one of them by ‘v’. In this
way the rectangle has been divided into 28 equal parts of which 12 blocks are
marked by X’ and 7 blocks are marked by ‘v

Therefore, the sum of 3/7 and 1/4 will contain 12+7 = 19 blocks out of 28

3 1 12 7 12+7 19
7 4 28 28 28 28

blocks or

3 1 12 7 12-7 5

Similarly, for 7_Z=2_8_2_8 o8 28

Ans (V): To solve this question, you divided the rectangle into 6 equal parts by
drawing horizontal or vertical lines. You marked 5 parts with X’ signs. Then you
divided the rectangle into 3 equal parts as in previous questions and marked 2 of
these with ‘v’ sign. Now the rectangle has been divided into 18 parts. It has 15
parts marked with X’ and 12 parts marked with ‘. Total number blocks marked by
X’and ‘v’ =15+ 12 =27

5 2_ 15 12_27

Therefore 6 3 18 18 18

The lowest form of this will be =

5"
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While solving this questions, Fatima told Raju, that last year, while adding and
subtracting fractions, we converted the given fractions changed into common de-
nominator forms.The denominator of the sum was always the product of the de-

nominators of the two fractions.

In this method also the denominator of the sum is the product of the denomi-

nators of the two rational numbers. Raju said, that in the previous chapter we

r
learnt that rational numbers can be expressed as aorg’ where p, q, 1, s are integer

and q # o, s # 0.
fractions with small denominators can be added by making equivalent fractions for

5 3
5"

5 510 15 20 25

6 6'12'18'24'30
3 36 91215

Here equivalent fractions with same denominator are

9

24

5 _ 20
6 24

3
8

5 3 9 20 29
+ — —

=04t — = —
6 8 24 24 24

“Can we add or subtract these numbers by using the “common denominator method”
Fatima said, “Let us try and find out”.

r
For getting the common denominator of a+g, we multiplying the numerator and
denominator of p/q by s and multiply the numerator and denominator of r/s by q.

(p/q) x (s/s) + (r/s) x (a/q)= (ps/qs)* (rq/sq) = (ps+rq)/sq
In the same way find the sum of the following rational numbers.

. m +£ . 8 +ﬂ i S +E
(i) 07 (ii) b (iii) i g
Add g"‘% by using common denominator method.

Here, the denominators are 5 and 7.Therefore, to reduce them into common
denominator form, multiply the numerator and denominator of the first rational
number by 7 and multiply the numerator and denominator of the second rational

number by 5.
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Therefore. S =ox L =2 g Ao

crefore, T g7 3, A1 7 7x5 35
3 -4 21 -20 21-20 1

Thus, =+—== = =

g B — -
5 7 3 3 35 35
Some-times while solving by reducing into the common denominator form, we may
get a common factor in the denominator.

Can you find the value of E+§

Radha started solving the problem. Xt X—

But Fatima did not like this method. She said, since 2 is a common factor between the
denominators, there is no need to multiply the numerator and denominator by 2, it

means we will multiply the numerator and denominator of ———=bY— and the numerator

2x3 " 4
3 . . 3

and denominator of ———Iismultiplied by — 54 33 20 9 29

2x4 3 XX = — e —=—

6 4 8 3 24 24 24
We can get the common denominator form of two fractions this way also.
3 5

+

Radha said that on reducing x5 2,7 tO the common denominator form the denominator

will be 2 x 5 x7. This is also the L.C.M. of the denominators.
Activity 1

Find the LCM of the denominators and perform the addition and subtraction of the

rational numbers according to the operations mentioned in the activity.

Table 18.1
S, |Rational |Rational | LCM of Numerator of | x LCM . Numerator of Il x LCm Answer
NO | number | number | denomi Denominator of | Denominator of |1
| [ -nators L CM of denominator
4 7 4x€0 , 7XB0 = 4, 417x5 16+35 | 51 17
1. | — - 60 15 12 = = “or=—
15 12 60 60 60 60 20
2. | 1 S T LR RO
20 10
3. | 7 T SO S
3 12
4 | B s T O
8 12
6 | 5
5. 7 21 ......................................................................................................
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The sum obtained by the addition of two rational numbers follows certain rules. Let

us learn them through the following examples. Fill the blanks in the following

examples and examine table.
Activity

Closure Property

Table 18.2
S.No.|Rational Numbers Add Steps for Adding | Sum Is this a rational
Number?
1 > and 2 E+ﬂ Sl : Yes
7 7 7 7 7
2 3 and - — =
> 1 5 5 5
5 S - — _ -
3 M ~
13 279 13
4 é and é - - - -

It is clear from the above table that the sum of two rational numbers is always a

rational number. This is called Closure Property of addition.

Take any two rational numbers and check whether their sum is a rational number

or not?

Suppose two rational numbers are

5 3. 5 3 5x243x3 -10+9 1
and>, then—+> = - ==
6 4 6 4 12 12 12

and§+(—_5j: 3x3+(-5)x2_9+(-10) _ 1
6 12 12 12

Therefore, -5/6+3/4 = 3/4 + (-5/6)
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Fill up the blanks of the following table

Table 18.3
Rational Sum of Sum of rational e
S.No. Numbers rational numl.)ers on equal in both the
numbers changing their situations
order
1. 1and_ 1 7_1+7_ Z+l=_7+1=§ Yes
£ 8 88 8 g8 |8 8 8 8
2' _3 and _5 —-:i- i: —————— i+[__3jz _____________
8 16 8 16 16 \ 8
7 - e -
3. |~ 7_and — 8 e — = P I —
T
4 P and - B e E.r_ o —
q S q S s q

From the above table we get that sum of two rational numbers is equal to the sum of

the rational numbers obtained by changing the order of addition of the rational

number.

The sum of two rational numbers remains same if the order of their addition is

changed. This property is called Commutative Property of addition in rational

numbers.
So, if — dr t tional bers th -
o, i q an S are two rational numbers then q s s q
If 18 P! then, what is the value of x *
Associative Property
4 2 -3
Let the three rational numbers beg,7and€. We can add these numbers in two

ways.

First Method

4 (2 -3) 4 (2x8-3x7
—+|=+t— ==+ ——
(53 ()
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4 (16—21) 4 5

5 56 ) 5 56
_ 4x56-5x5  224-25 199
- 280 280 280

Second Method

FHRHERHE

21

38 3 38x8-3x35

7\

3% 8 280
_ 304-105 199
280 280

(Addition of rational number follows Associative Property)

Le0E
Here 57127 )7 (57 7) |8

In adding three rational numbers, if we add third number to the sum of first
two numbers, we get the same value as we obtain when we add first to sum of
second and third number. This rule is called Associative Property of addition of

rational numbers.

Activity 3

Find the value of the following:-

1 (5 7 1 5) 7
(1) —+ zts|and —+— |+
11 (6 12 11 6) 12
3 (-5 4 3 -5) 4
2) 7+ &tz |and] —+— |+—
4 {3 5 4 3) 5

-2 (1 3 -2 1) 3
3) o+ =+ |ad| —+— |+
3 \5 4 3 5) 4

Do we get the same value in both the situations?

From the above activity, we find that solution obtained in both the situations is the
same. Therefore, we can say that addition of rational numbers follows Associative

Property.
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Sum of Zero with other rational numbers

We know that on adding O to another integer, there is no change in the value of the

integer. Let us add O to rational numbers-

3+0

5

ullo
glw

§+0:§+
5 5

—4

Similarly, 0+
imilarly, 9 9
Does there exist any number other than ‘0’ which when added to another rational

number does not change its value?

Thus we know that there is no number except O which when added to a rational

number leaves the value of the rational number unchanged.

Because of this property ‘O’ is called the Additive Identity for rational numbers. If

E . ti 1 b L 0 — B
is any rational number, =,
q Y q  q
Additive inverse
1 41 _ . E+(—11j_11—11_0
15 15 are two rational numbers. Their sum 15 _15 —15

Given below are two rational numbers, one is positive and the other one is negative.

Find the sum of these rational numbers.

~13 13

0 36 "3

289 -289

289 289
() 595" 205 ~——

For each rational number, there always exists a rational number such that the

sum of the two numbers is zero. That number is called the Additive inverse of the

given number.

For example, the additive inverse of gis_—

5
dditive i f Iie~1?
a 1t1ve 1nverse o 19 19

To obtain the additive inverse of any number we add such a number to the given
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number that the sum is zero. For example

-5 5
—+x=0 or X=—,
7 7

Therefore, the additive inverse of 7|S7

Exercise 18.1
1. Add the following rational numbers —

-2
: (i) 5

4>_I w

: __5_|_ﬂ—ﬂ+ _11 6 +

0 gr777" — I
_15+ 13 5 (_Z)=_Z+

(iii) - T 19_ (iv) = 6 9 9 —

-2 4) 3 -2 (4 -3

— ?
3. Show that ( 5 9 9" 2 ] Which property is used in this®

+_
4 5

4. Simplify -

3.4 -6 o1 2 -1
0779 i) g+ 373
09 2 -3
W) 27773

-7
5. What should be added with E so that the sumis 0 ?

6. Fill up the blanks:-

-5
(i) Additive inverse of 7: _
AL,.A
(ii) AT,
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39
0+_ -
(iii) 51
42
(iv) Additive inverse of E= -

7. The following problems are related to some rule. Write the appropriate property
that is used in the each blank-

13 4 4 13
() =ta=gtis
15 8 8 15

2 (-3 4 2 -3\ 4
i) =t =t =|=l=et= |t s (e, )
19 (17 13) (19 17) 13

+0==
| (oo, )

oo

(iii)

- r
ﬁw—§+g=0 (e )

8. Think of some rational numbers, verify the use of commutative and associative

laws of addition for these rational numbers.

Subtraction of Rational Numbers

In class 6, while subtracting one fraction from the other, we found the answer by
making the denominators equal. The operation of subtraction is opposite of the
operation of addition. Subtraction of one number from the other number is the sum

of the number and the additive inverse of the second number. Let us understand

this through the following examples-

3

1
Examples 2: Subtract 2 from 8

3 1 3x1-1x2 3-2 1 oM of 4 8 ic 8
8 4 8 8 8 ( of 4, 8 is 8]

Addition of the given number with the additive inverse of Zis

§+(__lj_§+(—1) 31+ (-DPx2 _3-2 1
8 l4) 8 4 8 8 8

Thus, both the solutions are equal.
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11 7 7
Now, subtract —fromEandaddl—g to the additive inverse of 13’ then examine your

answers.
We can even subtract rational numbers by using a number line. Let us see-

5

E
: —from—=
Example 3: Subtract 1 6

Solution: Here, the denominators are not equal. Therefore, before solving we will
make the denominators equal.
5 5x2 10

6 6><2:E (..LCM of 6 and 12 is 12)

7 7x1 1
12 12x1 12

10
We divide 1 unit on the number line into 12 equal parts. Firstly, to show 1 we

move 10 parts to the right of 0. Since we have to now subtract I from, we return

7 parts to the left of thelO® part.

— ™

!
0

BB T
SE T
SIS 4

K=
NS

. .
Ko T
N
..
Ko 1=
Ko 1

132
N~ e

—
—_—

Figure 18.3

3 7
We reach . Similarly, we get after subtracting Efmmg

12° 12
5 r_10 7
6 12 12 12
_10-7 3 1
12 " 127 4

-3
Example 4: Subtract Efrom 5

Solution: Since the subtraction of a rational number means the addition of the

additive inverse of that rational number.
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/N
+
+o'n
%
© Iw
VvV

o
(]
o IN
© Iw
[(oFN
© I
© o
O N
oo T

oo T

Or 1
Figure 18.4
Therefore, subtraction of _E means the addition of the additive inverse of _E,that
is 3/9
4 (8)_4,3_4+3_ 7
9 9 9 9 9 9

We divide the number line between 0 and 1 into 9 equal parts. We move 4 parts to
the right of O, and then again move 3 parts in the same direction. Thus we reach

7
the 7% part, equal to§.

4 (3.7
Therefore, 9 9 9

5 2
Example 5: What should be added to 9%° that the sum isg?

5 p, 2
Solution: Let the sum of §anda beg

Or §_3x3+ 9x1 (LCM of 3, 9 is 9)
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p_6,-5
Or qg 9 9

p_6-5
Or q 9

p_1
Or q 9

Thus on adding 1/9 to 5/9 the sum is 2/3.

11 5
Example 6: What should be subtracted from 1—3 to get2—6?

Solution: Subtracting p/q from 11/13 yields 5/26.

11 p 5

13 q:2_6

11
Add the additive inverse of 1—3to the both sides

11 p ( 11) 5 ( 11]
Oor o+ =t
13 q \ 13) 26 ( 13

p_ 5x1 +(—11>< 2)

or q 26x1 | 13x2 (L.C.M. of13, 26 is 26)
p 5 (—22}
or ~——=—<t|—o
qg 26 \ 26
_p_5-22
Or q 26
_p_-1r
Or q 26

p 17
Or a = 26 (Multiplying both sides by -1)

11

5
— ing —from—
Thus we get 6 after subtracting 6 13
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1 (-5 -7/
Example 7: Simplify Z"‘ o1 \12 )
Solution: Here, we are given three rational numbers, where the operations of

addition and subtraction are to be done simultaneously.

For solving such questions, we make the denominators of all the rational numbers

in the question equal.

1_1X9_£ H he L.C.M. of 4, 9 and 12 is 36
41 4x9 36 ere the L.C.M. of 4, 9 an 2 is .
-5_5x4_-20
9 9% 4 36
7_-13_-2
12 12x3 36

1 (3 (.8, 20 (-2
4 (9 12) 36 36 | 36
9-20+21 30-20

36 - 36

=

0

S
18

(o]

Properties of subtraction in Rational Number

1. Closure property- We have seen the properties of addition of rational numbers.
In the subtraction of rational numbers also some properties apply. Let us see the
following example:-

11

Sub éfrom—
ubtract 36 21

Here oo TAZo20XT 1320000 e, LOM of 21 and 36 is 252
¢ 2136 252 g5p  (Here, LMol 21 and 36 is 252)

= E,whlch is a rational number.
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11 25 -43
_’_and_
> 21 36 252

between any two rational numbers gives a rational number. Check this property by

Here all three are rational numbers. The operation of subtraction

taking some rational numbers.

2. Subtraction of zero from rational number- If zero is subtracted from a rational

number, the value of the rational number does not change.

" e 2 0-"2gg> 0-2
Of eXampie 45 45 717 17
P o_P
Q Q

3. Commutative property :-
Find the value of the following:-

i) 3,7z i) 12—
13 12

- E_E_ 5><13_6><12
ere 12 13 12x13 13x12

_ B 72 L.C.M. of 12 and 13 is 156
= 156 156 (L.C.M. o an is )
_65-72 -7
156 156

And E_E = 6X12_ ox13 = (72/156 65/156
nd 13715 T 13x12 12x13 (72/156) —(65/156)

. 72-65 7
~ 156 156

I __7 1 L’?

S 156 equal to 156'

Therefore, (5/12) — (6/13) # (6/13) — (5/12).

Hence, subtraction of rational numbers does not follow the commutative property.
Exercise 18.2

Q1. Subtract the first rational number from the second rational number.

i ilfrom§ i _—1from1
@) 5 4 @) g 4
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1—?’from_—5 i _—7from_—8
i) oM ) 2373
Q2. Solve
2,15 1. 3.1 1.3 ¢
57379 W 57777 i) 75%5
3 11
Q3. What should be added to é so that the sum iSE?

13 19
Q4. What should be subtracted from g so that the difference isg?

Q5. Write true or false and give right statements for the false statements

(i) Additive inverse of ?ISE
LA 77 4
W 579795

(iii) The value of a number does not change after subtracting O from it.

(iv) Subtraction of a rational number means the addition of the additive inverse

of that number.
Multiplication of Rational Number

While multiplying two fractions, you have seen that we multiply the denominator
with the denominator and the numerator with the numerator. Since rational numbers
are also composed of numerator and denominator, we multiply rational numbers in
a similar way. Let us discuss the multiplication of two rational numbers through

examples.

3 7
Example 8: Multiply ZandE and write the value.

omtion: 4716 4x16 64

-5 13
Example 9: Multiply 7andﬁ and write the value.
5,13 _5x13_ 65
7 17 7x17 119

Solution:
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2

., -9 2
Example 10: MU“'p'yEandE and write the value.

-9 22 -9x22 -1x2 -2

EXE_11><27 " 1x3 3

Solution:

It is clear from the above examples that to find the product of two rational numbers,
we multiply the numerator with the numerator and the denominator with the

denominator.

If (p/q) and (r/s) are two rational numbers then (p/q) x (r/s) = (p x 1)/ (qQ X S)

2 -6 8
Example 11: Multiply 5,78ndE

Sotuti 2 -6 8 2x-6x8 -3
omtion: 377 715 3x7x15 105

In finding the product of more than two rational numbers, we multiply all numerators
with each other and all denominators with the other denominators. If the rational
pru__w p.r U w_pxrxuxw

numbers — = —ad— etc are multiplied, then XX

; v - 1 sV z —qxsxVxZ and the product

is written in its simplest form

Activity 4

Fill up the blanks in the table given below as directed:-

Table 18.4
; Multiplication On Changing )
S.No. Rational of rztional Product = the order of |Product The obtained
Numbers numbers multiplication number is
rational or
not?
i (1 1 T T i
1. | 15’4 15" 4 60 4715 60 wes
-5 -7 -5 -7
2. | = — == | e e
8 4 8 4
-19 -19 5§
3. l_i — X — | | e
12 13 12 13
BEEL
. 9 . X 5 _________________________________
o |32
’ 67 7
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From the above, you find that on multiplying rational numbers, we get another

rational number. Thus the set of rational number is closed under multiplication.

The change in the order of numbers being multiplied does not affect the product.

This property is the commutative property of multiplication. Hence, if we have two

] and r p>< r . r
rational numbers S’ q s s

p P
q q

Think of two other rational numbers and verify whether their multiplication follows
Commutative Property of multiplication or not.
Distributive property

Integers follow distributive property. Is this also applicable to rational numbers? Let

us see through some examples.

2 (3 1
Example 12: Simplify 5 X 2 +7

Solution: First Method;
2 (3 1 2(3x7+1x4
| - 4= | == —
54 7) 5 28

2(21+4j

5L 28

2(25)_5
~5(28) 14

We can also solve the above problems in the following way.
Second Method:

2 (3 1) 2 3 2 1 2x3 2x1
=X| =4 |==Xx—+=x== +
5 5 4 5 7

5x4 5x7

6+2 6x7+2x4  42+8 50 5
20 35 140 140 140 14

The solutions of the first and the second method are the same, this means that

2(3 1) 2 3 21
S+ |==xS+=x=
5\4 7) 5 4 5 7

This is distributive law for rational numbers
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Think of any other three similar rational numbers and verify whether they follow
the distributive property.

Therefore, if p/q, r/s, and u/v are three rational numbers then (p/q) (r/s + u/v) =
(p/q) x (r/s) + (p/q) x (U/V)

Example 13: If x, y and z are three rational numbers then

X X (ytz) =X Xy +X Xz

Where X=—y=~,z=0
ere 81 9; 12

-5 (7 11
= 3 §+E (substituting the values of x, y and z)

I
X

-5 7><4+11><3j
8 36

I
X

-5 (28+ 33)
8 36

—_5X§_—305
8 36 288
R.H.S. =X Xy +XX2Z

5 7 (-5) 11
—X—F| — |x—
8 9 (8) 12

-35 -55

72 96

~35x4-55%3
R.H.S. - 88 (L.C.M. of 72 and 96 is 288)

L.H.S. = R.H.S.
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Multiplication of rational number with zero

Zero is a rational number, You can write it in many ways like 0/1, 0/-27, 0/q

where q is an integer and q # O
Multiplying O with any rational number like:-

=27 0 O
—_— X —=

84 q 84q

Similarly, the multiplication of O with any other rational number yields O.

0

Multiplicative identity

Can you think of a rational number which when multiplied with a rational number

P p
a yields the product a

Radha said to Fatima, “We know that when we multiply a number with 1, the value
of the number does not change and since one is also a rational number, which can

be written as 1/1, -2/-2, 57/57 etc. Therefore, 1 is the rational number whose

multiplication with %(Where g#0) gives the product %.”
Here ‘1’ is called the Multiplicative identity.
Multiplicative inverse

}XD—I which number should be put in the blank box so that it’s product is 1.
3 )

3
Your answer will be 1

Activity 5

Some problems are given below. Fill up the blank boxes with appropriate numbers.

0 0L i) 3 -1
1 1

(iii) EXD:l (iv) XE:1
7 13

v 301 (vi) —{=1
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You are observing that two rational numbers whose product is 1 (a multiplicative
identity) are being multiplied. You also write below pairs of rational numbers whose

product is 1 (the multiplicative identity.)

(1) x =1
(2) x =1
(3) x =1
(4) X =1

While filling up the above, Raju was thinking that to obtain the additive identity, we
added the number to its additive inverse. Then similarly to get the multiplicative
identity do we multiply the number with its multiplicative inverse? If this is so,

then the numbers given above would be the multiplicative inverses of each other.

Thus, if the product of two numbers is one then both numbers are the

multiplicative inverses of each other.

Let us see, how to find multiplicative inverse.

P
Example 14: What is the multiplicative inverse of a?

Solution. Let x be the multiplicative inverse of a
L
X =
q
Or pPxX=q
o q
r  x=_.
p
e e P. g
Thus, the multiplicative inverse of a is E

That is, we can obtain the multiplicative inverse of a number by changing the

numerator into denominator and denominator into numerator.

Let us see some examples:-

4 3

“xZ=1
1) 3%
88
(2) 53 -27

a b

—x—=1 or—x—=1
(3) bxa X
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b a a
Thus, a is the multiplicative inverse of - and - is also known as the reciprocal of

b b

reciprocal of a3

Write the multiplicative inverse or the reciprocal of the following:-

428 c
9 -715

c
d
Does a multiplicative inverse exist for each rational number?

What will be the multiplicative inverse of 0? Think about it?

The multiplicative inverse of O does not exist, since we do not get 1 on multiplying O

with any rational number.

Thus, O does not have any multiplicative inverse.

Exercise 18.3

p.r_r.p
Q1. Substitute the values given below and check if axg—gxa.
p -3r 11 p r 13
04~ 7's 15 M) ;25717
q 7 s 15 q s 1
. p_-1056r -5 E—16r0
(it q 13 's 8 (iv) q 3's
Q2. Substitute x, y and z and check whether x x(y +z)=x x y+X X 2z
T VI S S B -
) 27 7 4 i) X=5Y=752=7%

9
(ii) X=Ly=g,2=0

Q3. Fill in the blanks using commutative property :-

2
. —x4=4x— N T
(1) 3 (11 19X 2)(
-3
(i) ———x==—x—=

9 - 17

Q4. Use associative property and fill the blanks.
1 17 2 1 17
0 X% 7126 )
2 6 9 2 6
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b R IS E e B R
(ii) 4 (1) 7 3°5)

Each of the questions given below relate to some property .Write the property

in the blank against each.

Property

7 (1 5 7 1 7 5

(1) —x(—+—j=—x—+—x— ( )
12 \9 3) 12 9 12 3
5 (25 4) 5 25 5 4

(i) PRl P Rl e g ( )
7\3 3 7 3 7 3

. 83338

W 17 7 ( )
5 3

i —x—==1

v 3% ( )
-3 -3) -3
“xl=1x| = | ==

v) 12" X(le 12 ( )

Write the reciprocal of the following:-

S 4 17 N . P

0 (i) 3 (i) > ()

Write true or false:

(i) The product of a rational number and its reciprocal is one.
(ii) If the reciprocal of x is y, the reciprocal of y is 1/x.

(iii) The multiplicative inverse of a positive rational number is a negative rational

number.

(iv) O is not the multiplicative inverse of any number.

Division of Rational Number

Radha and Fatima were playing the game find the multiplicative inverse. They

were giving numbers to each other to find its multiplicative inverse. Radha noticed

something new. She told Fatima “See in these examples multiplication of a number

with its multiplicative inverse is in fact equivalent to dividing the number by itself.
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1 4
Like 4XZ:Z:4+4

Fatima said that this means that dividing by a number is the same as multiplying
with the multiplicative inverse of the number.

3 + 4 = 3 x (multiplicative inverse of 4)

:3)(1
4

Activity 6
Convert division into multiplication using multiplicative inverse.

21 2 3

—_——— = —X—

“€ 3737371

4 3 7 8 a b .r
i) 575 () g7 (i) 5y~ W) q7s™

X a
We can conclude from the above that if we have to divide ;bYE. Then by writing it

X
as ;X (Multiplicative inverse OfB)’ we can get the answer.

X a_ X
y_Bzyx (Multiplicative inverse ofb) = yx_
Example 15: Solve the following
.2 =515 23 46
0 =73 W 7 1 1) 7536
somtion: (1 222 _2.3_3 o 5,15 514 =7
olution: (i) 3 T2 Ry R TR

23 46 _23 36_3
(i) ot oa=aoX o=

12 36 12 46 2

3

Example 16: The product of two rational numbers is -21. If one of the number is 10°

find the second number ?

Solution: Let the second rational number be —
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| 3P
According to the question 10 g

10
Multiplying both sides by 3 (the multiplicative inverse of 3/10)

i><E><E=—21><1—0
10 g 3
p_ -210 —-70
g3 "1
210 -70
Thus, the second number is —? or T
Exercise 18.4
Q.1. Divide -
1, 3 -8 5 4
(i) 5 y 2 (ii) 11 yg (iii) y7
-102, -17 6 8 -60
i by —=- —by—o ) —by-10
) 35 Y739 Y5 vi) =9~
Q2. Simplify
4 95 8 -7 -2
. _+ _1 .o _+_ coe - + -
(1)5 (-1 (ii) 1619 (iii) (8] (15}
21 7 -6
(v) =+ ¢ (v) 7+(—15) (vi) =7 +(-5)

3
Q3. The product of two numbers is 12. If one number is 5 find the second

number?

Q4. Which number multiplied by 5 gives the product -11?

-28
Q5. What should be multiplied by 39 SO that the product is the multiplicative

inverse of =7?

7

5
Q6. There are 540 students in a school out of them g are boys. How many girls are

in the school
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How many numbers are there between two rational numbers

Fatima and Kartik were solving questions related to ordering of rational numbers.
Fatima said, “Kartik, we can write integers between — 15 and -8. These are -14, -
13, -12, -11, -10, -9. Similarly, can we write rational numbers between two rational
numbers?”
Kartik said, “Definitely, we can write many rational numbers between two rational
numbers”.

-15 _

Fatima Said, “Yes! between N and o we have all the integers but besides that
-15 -14 -29

between N and T we also have BN Kartik said, “There are many more rational

numbers.” Fatima, “Oh! Yes. There would be many, that it would be difficult to count

them”.

Do you agree with Kartik and Fatima? Is the statement of Fatima that there are
-15 -8

countless rational numbers between T and T correct? Radha said, “How can this

3

be? There is no fraction between g and g.”

3

Can you think which fractions lie between 5 and g?

Kartik said, “Let us find out-

E _2x2 i
5 5x2 10
§ _3x2 E
5 5x2 10
E lies between the two rational numbers.
Immediately, Ramesh and Meena together said.
E _ 2x3 _E
5 5x3 15
§ _3x3 g
5 5x3 15
Now E,E are between these numbers.

3
Can you find at least 20 rational numbers between 5 and 5 ?
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5 6
So, how many rational numbers do we have between 7 and 7 ?
Anu saw a special thing that if we have two rational numbers with equal denominators
5
and consecutive numerators like 7and7 , then if these are multiplied by
EWGQGE&E = b 1012 If Itiply them by =
> 14514 1413 etween 14 12 - we multiply them ys,we get
Do h v h ional bers b h
21 21 thus 21’21’ are two other rational numbers between them.

5
If we multiply the chosen numbers by 5 We get 4 new rational numbers between
25 30
—and — |
35 35
Anu said - if I multiply them by 17 Ve will get 16 new rational numbers between

7 7

Do you agree with Anu’s statement?

If we consider the above examples we can see that we have found many rational

6
numbers between 7 and 7 Can you imagine how many rational numbers exist
bet > and s ?
etween - 7
Activity 7
2
1. Write 25 rational numbers between 3 and 3"

2. Can you write any two fractions such that there is no fraction between them?

3

Example 4: Write 10 rational numbers between _? and 1

Solution: Given rational numbers do not have equal denominator.

The difference between their numerators is 25.
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— 3

So, there will be 24 rational numbers between ? and Z
15 1413 21012 78
1212712 7777 12'12'12'12'12° 71212

We can choose any 10 rational numbers from the above numbers.

— 4
If you have to find 25 rational numbers between ? and § what will you do?
Another Method
1
Example 5: Write 5 rational numbers between 3 and >

1
Solution: — is bigger and 7 is smaller among them.

2 8

If we add both the two numbers and divide them by 2. Then, the resulting number is

the central number (midpoint) between them.

First mid point between them is:-

1 1
8 2_1(1,1)_1(1x1 1x4
2 2\8 2) 2\8x1 2x4
_1f1+4)_ 5
2\ 8 16
1/8 5/16 112 Figure 1.10
1
As shown in figure 1.10. This is exactly in the middle of g and 5
To find more rational numbers we can find two more middle numbers between
leSag2ed
8 16 16 2
5
The middle number between g and E is —

1 }+E 1 1><2+5><1
2\8 16) 2\2x8 16x1
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_if2+5) 17y 7
2 16 ) 2(16) 32

5 1 1/5 1) 1({5x1 1x8) 1(5+8) 13
The middle number between — and = is - —|== + == =

—+ —_ | ==
16 2 2116 2\16x1 2x8) 2\ 16 32

I/_ _‘\Ig/-_ _“\:/— —\I/"—_—h\l

v

%

/8 7/32 5/16  13/32 12
Figure 18.6
1 7
Now, We find the middle number between 5 and 5
The middl ber b —andl
e middle number between 3 0
ifi 73 1f1x4 713 14 7)_1/11) 11
2\8 32) 2\8x4 32x1) 2\32 32 2\ 32 64
13 1
The middle number between — and =
32 2
4+ Y %113 1) 1(13x1 1x16)_1(13 16)_ 29
18 11/64 7/32 5/16 13/32 29/64 172 AR >\ 30x1 " 2x16 5\32 T3 o
Figure 18.7
Th fi ; 1 b b _andl . E l i 1_3 @
us, five rational numbers between 3 > are:- 64’ 32, 16’ 32, 64

Rajni said, “This means that we can find at least one rational number between any
two rational numbers.” Rahul said, “That is not all, if we continue we can find as

many rational numbers as we wish”.

What do you think about this? Discuss among yourselves.

-7 5
Example 6: Write three rational numbers between 3 and 3
- 5
Solution : The middle rational number between 3 and 3
1(-7 5
=— —+—
2( 3 8)
_1(-7x8 _5x3)_ 1(-56+15)_ -41
2\ 3x8 8x3) 2 24 48
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-7 -41
The middle rational number between ? and 4_8
_1 —_7+—_41 _E —7><16+ —41x1 _} -112+(-41) _1 —153}_ -153
2\ 3 48 2\ 3x16  48x1 2 48 2\ 48 96
-41 5
The middle rational number between E and g

_1(-41 5)_1(-41x1 5x6
2l 48 8) 2\ 48x1 8x6

_1(-41+30]
2\ 48

5 -153 41 -11
Thus three numbers between — and g are and

3 7 96 ' 48 96
EXERCISE 18.5

1. Fill up the blanks in following figure.

5 5 i3
i) - e —
7 2
2
; t t
ii) = -5 3 e oo
i
9 9 7
2
iii) ) — ) f
S 2 2
9 9 9 2 3

2. How many rational numbers can be written between two rational numbers?
Explain.

1 1
3. Write 5 rational numbers between — and = .

2
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-2
Write 4 rational numbers between 5 and 7 .
— 3
Write 6 rational numbers between E and Z
True or false -
) L s the middl ber of — and >
(1) 10 is the middle number o 5 5
6
(i) There is no rational number between g and g

(iii) There are only 3 rational numbers between 3 and 7
Write more questions in which you have to find rational numbers between two

rational numbers. Give these questions to your friends ?

Write in your words what you have learnt in this chapter about rational numbers ?

We have learnt
If x and y are two rational numbers,
(i) x + y is also a rational number
(ii) x - y is also a rational number
(iii) x x y is also a rational number
(iv) x + y is also a rational number (If y is non — zero)
If x and y are two rational numbers then
(i) x+y=y+x
(i) xxy=yxx
(iii) x-y # y-x (except when x =y)
(iv) x+y =y +x(except when x =y and x # 0, y = 0)
If x, y and z are three rational numbers then
(i) (x+y)+z=x+(y+2)
(ii) (xxy)xz=xx(yx2z)
If x, y and z are three rational numbers then

(i) xx([y+tz)=xxy+xxz
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10.

(ii) xX(y-z2) =X Xy—-X Xz
If x is any rational number, the following statements are true.

(jx+0=0+x=x (ijx-0=x

(i) x*x0=0xx=0 (iv)xx1=1xx=xXx v)x+1=x

If X=— is a non - zero rational number, the multiplicative inverse of x is

q

is also a rational number ?

X |
foliNe!

Dividing a rational number x by another rational number y is the same as

multiplying x with the multiplicative inverse of y ?
(x/y)/(a/b) = (x/y) x (multiplicative inverse of a/b) = (x/y) x (b/a)
Or divisor + dividend = Divisor X (reciprocal of dividend).

In adding the two rational numbers, we convert them into common denominator

fractions and then add them.
There are infinite rational numbers between two rational numbers.

If we have two rational numbers with equal denominators, then we can easily find

rational numbers whose number is one less than the difference of their numerators.
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N MENSURATION-IIL_g

You see pipe of tap, roller of wood, refill of pen; tube light, battery of torch,
like things daily. Can you tell the name of these fegures? What are the similaritiesin
them?

L ook at thefollowing figure carefully and maketheir groups.

0

Ludo Box of chalk Pipe of bridge

¢

Wireof iron

Tabor _ Roller for levelling the
Fig.19.1 ground

Onwhat basiswe canidentity the above figure? Discusswith your friends.
Youwill find two circular phaseslying onthefigurelike pipe, roller etc, which
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are parallel and equal and thethird surfaceiscurved. Thesetype of figuresare called
cylinder.

Let’s discuss about a cylinder-

A cylinder is shown in the Circular
given figure. There are two circular or spheried shape)
endsin acylinder which areparallel
and equilibrium. Thesecircular ends
are called vertex and base. L eft por-
tion of cylinder i.e. both circular ends

adjointhecylindrical surfaceiscalled 1 —
curved portion or curved surface of = Curved portion
cylinder.

Base of cylinder or radius of
upper baseareradiusof cylinder rep- ¥
resented by ‘r’.

Circular

The line segment which joins Fig.19.2 (or Spheried shape)

centre of base and vertex of cylin-
der, is altitude. This altitude is the height of cylinder which is represented by ‘h’.

Volume of cylinder

In class 7" you have learnt to measur the volume of cuboid. Can you tell that
how can we measure the volume of cuboid?

Monika To find the volume of cuboidswe haveto multiply itslength, breath and
its height. i.e. volume of cuboid = length x breath x height.

Sunil: But length x breath is equal to area of the base of the cuboids.

So, can we say that volume of cuboid = Area of base x height

Can we find the volume of cylinder similarly? Discuss with your friends and
teacher. Youwill find that thisformulaisalso truefor volume of cylinder. i.e., volume
of cylinder = Area of base of cylinder x height, let r is radius of base of cylinder.
Since base of cylinder iscircular so that the Area of base = nr?
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Now of the height of cylinder ish then volume of cylinder = Area of base x
height=ntr’°x h = mtr*h

Volumeof cylinder (V) = pr2xh cubic unit

Vv = prh cubic unit

Fig.19.3
Activity 1.
Completethefollowing figure on the basis of given measures-
S.No. Figure of cylinder height or | radius |Volume
Length (h)| (1) (V)
3 cm
¥
4 cm

T P I (R (R, | P—

-V

O 0] [ ——
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8 cm

le
~

Example 1.

The diameter of base of cylinder is 14 cm and height in 15 cm. Find its vol-
ume?

Solution: According to question, diameter of base of cylinder = 14 cm.

14
= Radius of base of cylinder (r) = 5 = 7cm.

And height of cylinder (h) =15cm
.. Volume of cylinder (V) =mnr?h

= %X(?)ZX.’LS

22 !
s 7x7x15
=7

1

=22x7x15
= 2310 cm? or cubic cm.

So, volume of cylinder is 2310 cm?, C\ k)

Example 2.

A circular well of radius 3.5 misdigged up to 20 m
deep. Find out the volume of mud digged out from the wel|? a0 metes

Solution-  According to question

Cylindrical well’s radius (r) =35m

Well’s height (h) =20m \—(
r = 3.5 meter

Volume of mud digged out = volume of the well Fig. 19.4
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= 7tr*h

- % x (3.5)° x 20

= 22 X ggx 3.5x20
1
=22x05x35x%x20
=770 cm?
Example-3

22 m x 10 m rectangular sheet of iron rolled towards its length and formed a
cylindrical pipe. Find the volume of pipe?

10 meter 10 meter

Fig.19.5 (S

. 22 meter
Solution:

Since sheet of ironisrolled towardsitslength, so the height of pipewill be 10

.. height of cylindrical pipeh  =10m
By folding the sheet the radius of the pipe formed be r metre then.

L ength of rectangular sheet = circumference of the base of pipe.
= 22=2mr

22
= 22 = 2><7><r

22x7 _
2%x22

= r:%meter

=

So thevolume of pipe = nr?h
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2 (7Y
= 7Xk§} XlO

11
_ 2 4 1 .5
—7xzxzx10/

= 385 cubic meter

Example 4.

Areaof thebase of acylinder is 154 square cm. and height in 8 cmthen find its

volume?

Solution:  According to the question,

Q-2

Q-3

Areaof thebase of cylinder =154 cnv
height of cylinder =8cm
Volume of cylinder = Area of base x height
=154 cm? x 8 cm
= 1232 cm?
Exercise 19.1

Fill inthe blanks-
(i) The shape of the base of cylinder is

(it) Formula of the volume of cylinder is
(i) Radiusand height of cylinder is7 cm each. Volume of cylinderis

Areaof baseof cylinder is 1386 cn?. If itsheight in 13 cmthen what will bethe
volume?

With the given measurementsfind the volume of cylinder.
()Radius =12cm. heght=14cm.

(i) Radius =28cm, heght=5cm.

(i) Diameter = 20m, height = 21 m.

If the diameter of acylinder is half then find the ratio between the volume of
new and the old one?
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Q-5 A cylindrical tank isof radius 2.8 mand height in 3.5 m. Find the capacity of
tank.

Q-6 How muchvolumeof ironisrequired for making asolid iron rod with diameter
1.4 cmand length 90 cm.

Surface Area of Cylinder-

Take a closed cylindrical box of tin. Now tell, to find out the whole surface
areaof the box. Which of the areas we have to find?

N

M

Box of tin (Fig. 19.6)

There are three phase in a cylindrical box. Two of them are circular (upper
base and |lower base) and the third part in curved. Areaof will be equal. If theradius
of circular phasein r then are of each circular phase will be ntr2.

Now the question arises that how can we get the area of third phase or circular
part.

----------- P p
HP

2nr

) I _ Fig. 19.8

Fig. 19.7

Tofind the areaof curved part take aline segment pp' init (fig 15.7). Now cut
and spread the curved part of box along with itslength pp'. So we get arectangular
strip likefig 19.8. The length of resultant rectangular fig. will be equal to circumfer-
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ence of curved part and height will be equal to breath of curved part. Simultaneously
area of rectangular part and area of curved part both will be equal.

Sincethe radius of curved part inr then foreits circumferencein = 2nur

Now if the height of curved part (of box) in h then.

Areaof curved part =Areaof rectangular part
= (length x breath)
= Circumference of curved part x height
=2nr x h=2nrh

Area of curved surface of cylinder = 2prh

So whole surface area of cylindrical box

= Areaof curved part + Area of base + Area of top
= 2nrh + 7tr? + 7ur?

= 2nrh + 27tr?

= 2mr(r+h)

Whole surface area of cylinder = 2pr (r+h)

Example 5.

Radius in 7cm. and height in 15 cm of a closed cylindrical tin box. Find the
areaof thein sheet used for making that tin box.

Solution- According to question
Radius of cylindrical box = 7cm.
and height h =15cm.
\ Area of used sheet = whole surface area of box

=whole surface area of cylinder.
=2nr(h+r)

= 2x%x7><(15+7)

/}/x22

_ 2x%x

=968 cm?

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

Mensuration-111 | 295

Example-6

A solid cylindrical base whose radiusis 5 cm and height is 21 cm. Find the
curved surface and whole surface area.

Solution-  According to question
Radius of cylindrical box = 5cm.

andheight h =21cm.
Surface areaof cylinder = 2nrh
= 2x 2 x5 ><,213
71
=2x22%x5x%x3
= 660 cnv
Andwholesurfaceareaof cylinder = 2nr(h +r)

:2><%><5><(21+5)

= 2><§><5>< 26
7
=817.14 cnv?

Example 7.

Volume of acylinder is36x cm?® and area of the base of cubein 9x cm? find the
whole surface area of cylinder.

Solution- Let the radius of base of acylinder ber cmand height ish cm.

So the area of base of cylinder = mr?
ot = mr?
9 =r2
r =9
r =3 cm
and volume of cylinder = mr’h
36t =m(3)?>xh
36 =9
36/9 =h
h =4cm
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Therefore whole surface area of cylinder =2nr (r +h)
=2x 1 x3(3+4)
=6mx7
= 421 cny?

Example 8.

A cylindrical pipewhose diameter is 14 cm. and height is 20 cm. Find the cost
to paint curved surface @ Rs. 2 per 100 cm?.

Solution-
According to question
Diameter of pipe =14 Cm.
=  Radiusr =%=7cm.
and height of pipe (h) =20 cm.

.. Curved surface area of pipe = 27ntrh

= 2X§Xfx20= 880 cm?

Itisgiventhat the cost of painting 100 cn? = Rs. 2

. . 88E/ X 2
.. Total cost of painting the pipe = W = Rs. 17.60

Example-9

Circumference of base of acylinder is 132 cm and its height in 2 m. Find the
area of curved surface.

Solution:  According to question

Circumference of base =132 cm
Height of cylinder (h) =2 m=200cm.
Areaof curved surface =7

Curved surface area of cylinder =
= Circumference of base x height
=132 x 200 = 26400 cm?
..Curved surface Area of cylinder = 26400 cn?.
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Exercise 19.2
Find the curved surface and whole surface area of a cylinder whose measures
aregiven below-
(i) Radius =7 cm, height = 24 cm
(ii) Diameter = 20 m, height = 21 m.
(i) Radius =10.5cm, height=35cm
(iv)Radius =14 cm, heght=1m
Circumference of base of a cylindrical tank in 176 cm and height in 30 cm.
Then find its curved surface area.
Volume of acylinder is44 Cubic cmand radiusis 2 cm. Find itswhole surface
area.
A well whose diameter is14mand 25m deep. Find the volume of mud taken out
of thewell. Also find the cost of plastering thewell frominside at therateof Rs.
3 per square metre.
Circumference of the base of a cylinder and height is 44m. Find its curved
surface.

Areaof curved part of acylinder is 1000 = square cm and itsdiameter is20 cm
find the height of the given cylinder?

We have learnt

Volume of cylinder = Areaof base x height
= ntr*h
Curved surfaceof acylinder = Circumference of base x height
= 2mrh
Whole surface of acylinder = 2 x Area of base + curved surface
= 27tr? + 27rh
= 2nr(r + h)

Areaof aunit isawaysin square unit such as square centimeter, square meter
etc and the volume of a unit is always in cubic unit such as cubic centimeter,
cubic meter etc.

Therearethree phasesin asolid cylinder. Two of them are circular (upper base
and lower base) and the third onein curved phase.
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Answersheet 1.1
1. (i) Not aperfect square (ii) perfect square (iii) perfect square (iv) perfect square
(v) Not a perfect square
Answersheet 1.2
1. (i) Perfect cube (ii) not a perfect cube (iii) Perfect cube (iv) Perfect cube
(v) not aperfect cube (vi) not a perfect cube

2. 2 3 13 41 5(i) 10 (v)484 (i) 169

Answersheet 1.3
1. (i) 19 (ii) 20 (iii) 28 (iv) 32 (v)48(vi)84,  2.16
Answersheet 1.4

1. (1) 23 (11) 37 (1i1) 32 (vi) 76 (v) 30(vi) 89 (vii) 225  (Vviil) 603

2. 43 row or column 3. 38mlenght or width

Answersheet 1.5

—_
=Y

) 27 (1) 4.1 (111) 3.05

2. (1) 95 (ii) 2.24 (111) 2.64
Answersheet 1.6

1) 5 (1) 7 (11) 11 (vi) 13 (v) 21(vi) 55 (vi1) 17 (viii) 35
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Answersheet 2.1
(@ —125 (b) —1024 (c) 64 (d 729

@ 5° (b) =(19* (¢) —(12* (d) —(p)’

Answersheet 2.2

1 16 16
@ 35 O % (@ -315 (@
5
@ Lo (e ()
@ True True (c) Fase (d) Fase
Answersheet 3.2
AE=2cm. 2.2.5cm. 3.1.2cm.

Answersheet 4.1

(i) 6x+25x+ 14 (i) 6x2+17x-45 (iii)  105x% - 104x + 12

(iv) gx2+7—52XY—6y2 (V)  7x2+ 34xy - 5y?
() 9e+10y+3 (i) 3¢-ox+

(i) 3x3-5xy+3xy*-5y  (iv) &+ 2ab+b?

Answersheet 4.2

(i) =3y () 3xy (i) +xy? (iv)—4ah (v) —4atb’c?
(i) x2—3x+2 (i) —atb+2at+3

_ 1, 1 1

(i) —3a+4a (iv) 1 X"+ > X— 5

(v) atbtc
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Answersheet 4.3
1. () 8X—H3+15%—3x—-15 (i)  12mP-9nP-6nmP+8m+16
(i)  Im*—m*-16m—4m+16 (iv) 12y*—8y>*-6y>+4
2. (i) to (v) theremainder is zero. So, the divisor is afactor of dividend.
3. (i)  Quotient = x>+ 3x + 6, remainder = 10
(i)  Quotient =x%— 2x + 6, remainder =—42
(i)  Quotient =2x3 — 4x2+ x + 5, remainder = —21
(iv) Quotient =2x*— 2x+ 3, remainder =12
4, ()  Quotient =m—1, remainder =5
(i)  Quotient =& —4a+ 9, remainder =-16
(i)  Quotient = 3x*> + 4x — 3, remainder = +6
(iv) Quotient =2x + 3, remainder = -x+ 3
Answersheet 5.1
1. (i) major arc (ii) minor arc (iii) ZADB, ZACB (iv) minor arcAB

(v) Arc CDA (vi) minor CD (vii) £ADB, ZADC, /BDC

Answersheet 5.2

(i) sa=45 (i) x=y=33% (i) p= 40

(iv) m=72,n=57 (V) u=93,v=87
Answersheet 5.3

1.Acuteangle 2.0btuseangle  3.180°
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Answersheet 5.4

1. ZPRQ=90", ZQPR=50 2. /PYQ=/PXQ=80

3. /P=90",/Q=/R=45 4. /BDC=130' 9. /PTR=/PSR=50

Answersheet 5.5

1. (@ x=130° (b) x=124° () x=y=37
2. (i) x=y=52 (i) x=150°,y =75’

3. /COD = 70° 4. PQ=3.2cm

5. (i) x=90", y=115° (i) x=115", y =65’

Answersheet 5.6
1.BM=35cm,AB=7cm. 2.x=90°vy =50° 3.PM =MQ=4cm.
4. (1) Bisects (2) perpendicular

Answersheet 6.1

1. 12 2. 60 3. 8
4, 30kag. S. 67 6. 5 1. 3
8. 5 9. X=8

Answersheet 6.3

! , 1 , 1 L, 1o 1
4 4 " 5 -3 2
, 11

2" 2
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Answersheet 7.1

1. (i) Direct variation (ii) Direct variation

(iii) It's not a direct variation. (iv) It's not a direct variation.

1

2. 100, 3, 250, 6 (3) 5 (4) 1000 Km
5. (@), (), (), @), (@
0. 60 ticket (7) 180 Km (8) Rs. 216
(9) 50 minute (10) 5 hours (11) Rs. 2000
(12) 29 days (13) 252 metre (14) Rs. 7.30

4 |
(15) 1.925 cm (16) 4‘1—5 minute or 256 seconds (17) 18 words per minute
(18) 34 labours (19) 15.75 quintal
(20) (@) (b), (ii) (a), (iii) (d), (iv) (c)

Answersheet 7.2

1. x 8 6 4 72 36
y 9 12 18 10 2

2. Speed (in Km/hr) 4 8 16 32 64
Time taken(in minute) 80 40 20 10 5
10 day 4. 81 day 5. 45 Km/hr
10 horses 7. 45 day 8. 175 soldier
10 day 10. 15 day

11, (iid), (iv), (V) 12. 80 gm 13. 800 litre
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Answersheet 8.1

1. (i) 1,51t 51352 (i) 1,7,%XY,7X7Yy, Xy
(i) 1,2,7,14, ¢, 0%, m,2¢,2¢% 2m, 7¢, 7¢%, 7m, 14¢, 14¢%, 14m, /m,
2/m, 7¢m, 14¢m, ¢'m, 2¢°m, 7¢°m, 14¢°m
(iv) 1,3,13,39,,3¢,-13¢,-39¢, m, 3m, 13m, 39m, n, 3n, 13n, 39n, /m,
3/m,-23/m, 39/m, /n,3/n,13¢n, 39¢n, mn, 3mn, -23mn, 39mn, /mn,
3/mn,-13/mn, 39/mn
2. () HCFE=5 (i) HCF=3 (i) HCF=2a(v) HCF=m
3. (i) o6m (i) 4bc (iii) xy (iv) 7x
(v) 1lpger (vi) X (vii) 1

Answersheet 8.2

1. () x (i) 5a (iii) 2c (iv) 16x, 9z
(v) 6b? 4bc, ba
2. (i) 2a(2x+ 3ay) (i) a(ay+ b’ (iii) o?(pr - 2t)

(iv) -5/m(m+2/n) (v) 5(m+n)(m-n)
3. (i) 2x+3y)(xy+2) (ii) (m-2n)(5mn+12)
(iii) (Bx +4)(2x2+ 3y) (iv) (bx?+4y)(3x2+ 2y?)
(v) (x+3)(x+8)  (vi) (x-4)(3x-5)
(vii) (/- m)(2m+ 3)
4. (i) x-3yx  (ii)) -51&+ 153 (iii) 6a°- 8a*
(iv) 9n?-9mn (v) 9ot®- 63t°

Answersheet 9.1

(1) (i) 4a+12a+9 (ii) A e Sme
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9 , 12 16

(2) (i) x-10x+25 (i) X -5W+5y
(iii) 4a*- 2a+ % (iv) x*- 2¢y? + y

3) () 16x- 25 (ii) XX—VE
(iii) bt- a (iv) -y

(4 (i) 4a*+20a+ 25 (ii) gm“+%m2n2+%n“

(iii) 64x°- 80X%y3 + 25y8
(5) (i) 1681 (ii) 4761 (iii) 9409 (iv) 7056
6) (i) 9975 (ii) 8096 (iii) 249991
(7) (i) 50 (i) 31 (i) -13 (iv) 13

(8) 9x2- 30xy + 25y?
(9) X_2 + & + y_2

9 6 16
Answersheet 9.2
1. (i) (2x+ 5)(2x+ 5) (i1) (5a+ 7b)(5a+ 7b)
(i) (Bx+ D(3x+ 1) (iv) (1+ 9a)(1+ 9a)

V) P+ )P+ 5)
(vi) (6a+ 11b)(6a+ 11b)

2. (i) (a-5b)(a-5b) (i) (4 - 13)(4x - 13)
(ifi) (1x - 4y)(11x - 4y) (iv) (x-15)(x-15)
(v) (6a-1)(6a-1)

3. (i) (ba+ 7b)(5a- 7b) (i) (3x+ 11y)(3x - 11y)
(iii) (8a+ 1)(8a- 1) (iv) (L1 + 4b)(1- 4b)
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(v) (Em+ Zn)Em- Zn)
4. (i) (X+4y+T7)(x+4y-7) (i) (10+ 2a+ 30)(10- 2a- 3b)

(i) (2x+5y+ 6)(2x+ 5y-6) (iv) (7x-5y)(5y - X)

(v) Oy+4)(xy-4)

5. (i) (x-5y) (i) 3,x (i) 7,7 (iv) (@+b-2)
Answersheet 10.1

1. (a)- (iii)Rectangle (b)- (iii) Rectangle  (c)- (i) 120°  (d)- (ii) 28 cm

2. (i) Square (i) trapezium (i) 6 (iv) ("-2)

4, 1080° 5. 120°, 60°, 60° 6. 80°, 80°, 100°, 100°

7. 18 cm, 24 cm

Answersheet 10.2
1. SQ° 2.95° 3. 72°, 108°, 72°, 108°
4.  60° 90°, 120° 5. 36°, 72°, 108°, 144°
6. 80° 100°, 80°, 100°

Answersheet 12.1

3 2 x=1 (3 m=2
@ x=3 6) y=4 (6 y=2
2 ® x=3 (9) x=-05
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Answersheet 12.2
(1) 14,28 2) 10,30 (3 5cm, 2cm
5
@ 6 © ® -

(7) l4years,10years (8) 36 years, 12 years
Answersheet 13.1
1. () Rs. 410 () Rs. 1986 (i) Rs. 1040

2. () Rs.8427 (i) Rs. 2016 (i) Rs 6480

3. Rs. 5948.80 4. Rs. 9261
Answersheet 13.2

1. Rs. 81 2.Rs. 27783 3.Rs.12 4. Rs. 405
Answersheet 13.3

1. () Rs 7986, Rs. 1986 (i) Rs. 1764, Rs. 164

(i) Rs.11241.25,Rs. 2741.25 (iv) Rs. 23152.50, Rs. 3152.50

2. Rs. 729 3. Rs. 5000 4. 15% S. 10%
6. Rs. 46.08
Answersheet 13.4
1. Rs. 1820 2. Rs. 1200 3. Rs. 1444 4, Rs. 340
5. Rs. 12000 6. Rs. 937.50 7. Rs. 5400 8. Rs. 13200
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Answersheet 14.1
1. (i)150cm? (ii) 720cn? (iii) 1800 cnv
2. 185cm? 3.15cm* 4. 20m
Answersheet 14.2
(1) 42 cn? (2) 18.75 cm? (3) 8 cm (4) 4500 dnv?
Answersheet 14.3

(1) 120 cm? (2) 30 cm? (3) 168 cm? (4) 40.8 cn? (5) 12cm, 18 cm

Answersheet 14.4

(1) 156 cm? (2) 149 cnv* (3) 530 cm?, Rs. 2782.50

Answersheet 14.5

(1) 198 cm? (2) 188.57 c? (3) 2794 cnv?

Answersheet 15.1

1. (@ 6 (i) height (i) 10°
2. 6000 litre 3. 280 cm? 4. 1200 cm?®
5. () 150 cm? (i) 22.5cm® (i) 64 m?

(iv) 22.5m? v) 35 cm? (vi) 120 cm?

(vii) 168 cm? (viii) 37500 cm?®
6. 8 cm 7. 125 pic 8. 67.5 m? 9. 1600 litre
10. 1 m 11. 1.728 cm?®

12. 432 m?(capacity) 288 m?3

13. 60 m?3, 40000 litre 14. 25000 bricks
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Answersheet 15.2

1. (i) 54 (ii) equal (iii) cube 2. 102.5 cm? 3. 846 foot?> 4.4750 cm? 5. 69.36 cm?
6.6 cm 7. 79.50 cm?8. Rs. 188 9. 4:1

Answersheet 16

(5) 6

Answersheet 17.1
L) ) 2
() L1 M) 77> i) 663 (W) 445
Lo M1 e 322

Answersheet 17.2
2. @) 8 (i) -12 (i) 20 (V) -39 () 59
3 ) g i) 0 (i g (iv) ‘_—1;
4 2 5 1 6 -

Answersheet 17.3

1. 10, two digit numbers 30, 50, 35, 53, three digit numbers 305, 350, 503, 530
2. (A) 111, 222, 333, ...., .... €tc.

(B) 111111111, 222222222, .... €tc.

3. (@ 263765101

(b) 13,34, 89

(c) 99,90,80,57 (d 86
4. 0*+6°+3=0+36+27 =63 ¢tc.

S. 1+2+3+4+5+6+7+8x9=100
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(i) Additiveidentity

6. A=25B=161,C=25D=12, E=95,F =26,

G=25H=23,1=167,J=561

10. () 2+2-2+22=3  (ii)22+2-2-2=7
1. 5 1
@ 2
Answersheet 17.4

1. (i) yes (ii) no (iii) yes (iv) no (v) no
2. (i)divisble (ii) notdivisible (iii) divisible

(iv) notdivisible (v) divisible
3. 1—(ii) 815, (iii) 6570
4. (i) 560 (i) 791 (iv) 7007

Answersheet 18.1

. .. 19 ey P
1. () 2= (i) — 1% (|||)5

.\ =5 .y 6 11 ..\ 13 - :
2. (I) i (II) §+E (III) 9 7 (IV) s
3. Asociativelaw

.\ 227 oy g1 6
4. (i) - (ii) ~1z (iii) -1
5 L

' 12

N5 . ..\ 39 .\ 42
6. (i) Z (ii) o (iii) = (iv) 5
8. (1) Communtativelaw (i) Asociativelaw

(iv) Additiveinverse
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Answersheet 18.2
. 1 N3 .. 23 1
1. () ~55 (ii) — (i) -= (@) —-—

13
2. (o (i) ;‘;(.n)_%

3 % 4 2 (i) false (i) false (jii) ture (iv) ture
Answersheet 18.3
. . 11 L
3. () (i) s (iii) g
a0 @) i) ()
5. (i) Distributivelaw (i) Distributive law
(iii) Communtative (iv) Multiplicativeinverse
(v) Multiplicativeindentity
TR .\ 29 q
6. 01 -2 -2 @
7. (i) ture (i) false (i) false (iv) ture
Answersheet 18.4
o0 ) (M3 ) ¢)
2. ) -3 =2 )2 ) -3 M) = (i)
55 13
3 20 4. E ~¢
Answersheet 18.5

1. (|) = (||)— (|||) 72%

17 3 5 11 23
4878712724748
—~35 ~11 1 .5 19

4 16884 "22728°56
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51 7 2561

9671672448796
(Yture (i) fdse (i) fase

Answersheet 19.1
(i)  Circular (i)  =reh (i) 1078 cm?
20790 cm?
() 6336cm®* (i) 123.20cm? (iii)) 6600 m?
4:1
86.24 m? 6. 138.6 cm?®

Answersheet 19.2

(i)  Curved surface = 1056 |seh?, whole surface = 1364 cnv?
(i)  Curved surface = 1320 m?, whole surface = 1948.57 m?
(iii)  Curved surface = 2310 cm?, whole surface = 3003 cm?
(iv)  Curved surface = 8800 cm?, whole surface = 10032 cm?
5280cm? 3. 69.14 cn?? 4. 3850 m?, Rs. 3300

264 m? 6.50 cm
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B ra-l I I e 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.

D@

O@ Total 63 combinations are possible using these 6 dots.

®® Some combinatios given below:

Braille cell

Braille Chart

u v w X y z

A Number sign (,3) is used before the alphabets 'a' to 'j' to convert them to numbers.

I 4 3 4 5 6 7 8 9 0

CoppiipnL T 2008 ARUSH Al fights reberved
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