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Knowing the Numbers
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Till now, we have learnt that every digit has a place value as well as face value, Face value of a number does not
change whereas place value changes according to the position of the digit ina numeral.

Mo doubt, numbers play an important role in our daily fife. We use them to count objects. We use them to arrange
objects or collection in order.

In this chapter, we will learn how to count or calculate to solve problems in our daily life. We shall also learn how to
recognize, read and write large numbers and do all the four fundamental operations i.e. Addition, Subtraction,
Multiplication and Division.

Let us recall and review what we have learnt earlier,

@ Numbers

Anumbersuchas1, 2,3 .. et is a symbol which is used to count or calculate. There are nine symbaols in counting
numbers. Every number hasa name which is written in words. For example, one, two, three etc. These numbers
are called Counting numbers.
We can divide counting numbers in two groups—Natural numbers and Whole numbers.
Natural Numbers
Counting numbers are called natural numbers. The first counting number is 1 and the last one is infinity as each
numbers has its successor, We denote the set of natural number by N.
N=[l 2.3.8.... }
Whole Numbers
When we include 0 in the set of natural numbers, we get a set of whole numbers.
Wedenote the set of whaole number by W.

3 Thesmallest natural numberis 1.
9 4 Wegannotfindthe lorgestnatursi number,
Successor
When oneis added to a given natural number, we get the successor of that number. Hence, successoroflis1+ 1=
2, successarof 2is2+1=3, successorof3is3+1=4andsoon.
Predecessor
When one is subtracted from a given natural number, we get the predecessor of that number. Hence predecessor
of2is2=1=], predecessorof3is3=1=2, predecessorofd isd-1=3and soon.
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2 Bvery natural number has a successor but every natural number does not have predecessar,
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. ’ @ Formation of Numbers with Digits

Let us conslder the digits 3, 8 and 9. We can form different numbers using these three digits. The numbers are 389,
398, 839, 893, 938, 983. Here, the greatest number is 983 and the smallest number is 389,
Ascending Order
Ascending order means the arrangement of numbers from the smallest number to the largest number.
Descending Order
Descending order means the arrangement of numbers from the greatest number to the smallest number.
If one of the digits is a zero, then, place the zero at the second position while making the smallest number and place
zero at the last while making the largest number.
Comparison of Numbers
‘We follow the following procedure while comparing two natural numbers:
¢ The number with more digits is greater than the number with less digits.
< When the numbers have the sarme number of digits, we follow the following steps:
- Wefirst compare the left most place from the given numbers.
- [Iftheyare equal, we compare the second digit from the left,
J  Ifthe second digit from the left s also equal, we compare the third digit from the left and continue this
process till we find different digits at the corresponding places.
- Thenumberwith greaterdigitis greater.
Example 1 ¢ Write thesuccessor of each of the following :

1 209 {ily 750 (Wi 1155 liv) 6412
Solution : TheSuccessorsare :

(i} 209+1=210 (I} 750+1=751 liil) 1155+1=1156 () B6412+1=6413
Example 2 | Write the predecessors of each of the following :

M 126 () 877 i) 1001 w) 3105
Solution ! The predecessors are |

() 126—-1=125 (|} B77-1=876 (i) 1001-1=1000 (iv) 3105-1=3104
Example 3 - Using the following digits make the greatest and the smallest 4-digit numbers without repeating

the digits.
iy 7.6,9.8 (N5, 7 iy -8,4,9, 1 iv) 867.1
S5olution p (1) - Greatest E 9876 Smallest 6789
(il Greatest H 75311 Smallest 1357
[ill) Greatest T 9841 Smallest 1489
(iy) Greatest :  B761 Smallest 1678
Example 4 : Compare7580and 12512,
Solution : Here 7580 has four digits while 12512 has five digits.
We know that number having more digits is greater
. 12512 > 7580
Example 5 : How many 3 digit numbers can be formed by using the digits 0, 4 and 7 without repeating any
digit.
Solution 1 Placing 0 at one's place, we can have two natural numbers 470 and 740. While placing D at tens

place we can have two natural numbers 407 and 704.
Zerocannot be placed at hundreds place.
Hence, the numbers are 470, 740, 407 and 704,
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Example & : Which is greater : 96428 or 96728
Solution : Here both the numbers have five digits.

1. Giveanswersof the following questions:

la)  Write the smallest natural number.

(B)  Writethe largest natural number.

(el Write the smallest 3-digit natural number.

{d)  Write the largest 3-digit natural number.
2.  Write the successors of the following natural numbers:

(a] 69 ib) 786 ic) 1252 |a) 56783
3. Write the predecessors of the following natural numbers:

{a] 40 (b) 251 (e} S0D0 {d} 39283
4.  Write all counting numbers between :

{a) 35and49 (b)) 105and129 fc) 5212and5221 (d) 8413andB425
5.  Write four consecutive natural numbers starting from 23.
6. Arrange the following numbers in the descending order:

{a) 1507,048, 126,288 {b) 1515,262,2403,175

le) 91,285,476,8412 ld) 9765628 3784, 1789
7.  Arrange the following numbers in the ascending order;

{a) 1786965, 1150, 864 {b) B90,860,712,700

le} 88,69,115, 162 l¢] 2003,2006, 2018, 1989
B.  Write the smallest five-digit number, without repeating the digits, for the following:

{a) 5,3,462 (by 83,157 fej 364,12 {d) 4,7,029
9.  Write the largest five-digit number, without repeating the digits, for the following:

s} 81,5.7.9 (b) 2,3,4,7.0 e} 4,9,652 (dl 6,9.3,4,7
10. Write all 3-digit even numbers which can be formed using the digits 8, 6 and 3 without repeating any digit.
11. Howmany times does 9 occur if we write all counting numbers from 1 to 1007
( ) Place Value and Face Value

Ten thousands place and thousands place both the numbers have same digits.
At hundreds place the first number is 4 while the second numberis 7.

We knowthat7 >4

Hence, 96728 > 36428

‘f’ i Exercise m
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When a number has more than one digit, each digit has a value depending upon its position. For example, 83 isa
2-digit number. We can expand 83 as follows

83=80+3=8x10+3

Inthe same way, we can expand a 3-digit number say 345 as

345 =  300+40+5
=  3=100+4x10+5
Mathematics-6
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Here, 5is at ones place, 4 is at tens place and 3 is hundreds place.
Againthe expansion of 6475 is
6475 =  BO00+400+70+5
= 6x1000+4=100+7=x10+5

Thus, the place value of a digit depends upon its pasition in the number. But face value of a digit remains the same.
It does not depend upon the position it occupies.
A numeral can be represented by either of the following place value charts — Indian System and International System.

Let us look at the place value division in both the systems.
- e
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The table given below shows the Indian System of Numeration,
Arabs Croves i Lakhs Thousands Ones

:

,00,000 Ten Crores
Crores
Ten Lakhs
Lakhs
Ten Thousands
Thousands
Hundreds
Tens
Ones

3 5
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10,00,00,00,000|  Ten Arabs

In Indian system of numeration, the periods are separated into Ones, Thousands, Lakhs, Crores and Arabs.
The Ones period has three digits and the remaining periods have two digits each.
For example: 5, 76, 028 is read in five lakh, seventy six thousand and twenty eight.

International System
The following table shows the International System of numeration :
Billions , Millians Thousands Ones
1 g8l 8 |2 g §| 8l | Bles | %
il mBld [B|sd) 8 [83)s3| 3|32
£ @ a| = 23 = = 3 £ 2 3

100,000
10,000
1000
100
10
1

1,000,000,000
1,000,000

100,000,000
10,000,000

100,000,000,000
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In International System of numeration, the periods are separated into Ones, Thousands, Millions and Billlons. Each ’ s®
period has three digits, Periods make the number easier to read the number.

Formxample @ 576028is read as Five hundred seventy six thousand and twenty eight.
Example 7 : According to indian System of numeration find the /= 5"
place value and face value of each digit in 684295. j H .Eﬁlﬂ{i : @”@ﬁj‘_ |
Solution According to the Indian system of numeration, the »
digits of the given number are arranged in the gy 3 rqﬂliun % 1w :
1pillion = 100crore
following way : ! o
Lakh | TenThousands| Thousands Hundreds| Tens| Ones
& 8 a 2 9 5
(I} The place value of Sis5 ones
Thefacevalueof5is5 = 5
(1} The placevalue of9is9 tens = 9x10=90
Theface valueof 9is9
() The place value of 2 is 2 hundreds = 2=100=200
The facevalueof 2is 2
(lv] The placevalue of4 iz 4 thousands = 4 x=1000=4000
Thefacevalueofdis4
(vl The placevalue of 8 is 8 ten thousands = 8x10,000= 80,000
Thefacevalue of Bis 8
[vi] The place value of 6isblakhs = Bx=1,00,000=6,00,000
Thefacevalueof GisE
Example B : Write 4652678 in the International System of numeration.
Solution First Arrange the number in periods, then put comma as given below:
M T 0
4, 652, 67B
The number is read as four million six hundred fifty two thousand and sis hundred seventy eight.
Exomple @ : Write the following in numeric form and put commas accordingly.
(i} Eight crore sixty two lakh twenty five thousand four hundred five.
() Sixty two million four hundred forty thousand and seven hundred two
Solution )} &, 62,25, 405
(i) 82,440,702
Example 10 : Read the following number as per International System of numeration. Also write them in
the place value chart.
{1} &75320 (4278325 (] 26754308 [iv) 58436729
Solution (I} Sixhundred seventy five thousand, three hundred and twenty

- Mathematics-6
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(i) Twenty six million, seven hundred fifty four thousand and three hundred eight.
(v} Fifty eight million, four hundred thirty six thousand, seven hundred twenty nine.

Mow, we arrange these numerals in place value chart:

.M Y H.Th TTh Th H T 0
& 7 5 3 2 0

a4 2 7 B 3 2 5

2 [ 7 5 4 3 (1] 8
5 B 4 3 6 7 2 ]

‘{ﬂ Exercise m

1. Find the place value and the face value of the digits in the following numerals as per the indlan system of

numeration.

{a] 6in62580 (b) Bin472816 {c}) 5inB567 (dj 9in98654

e} 6in25689 (f} Zin76984 (2] Sin15887 (h) 2in42895
2.  Write the following In words according to Indian System of numeration.

(a] 486921 (b} 5B9708 (e} 767891 (d) 786529

{e} 795638 (f}] B24905 (gl 358762 (n] 976428
3.  Write the following numerals in words according to International System of numeration.

la] 485567 (b) 486528 (c) 5892068 {d] ©425895

(e} 6756243 (f)] 6251352 (gl B94B842 (h) 3462548

4.  Write the following numerals with proper commas for the following.

{a]
=1}
(4]
(d}
(e}
{f
14

Sixty lakh fifty seven thousand five hundred twenty one.

Eighty two lakh twenty three thousand six hundred and forty six

Seven crore five lakh twenty two thousand three hundred ninty six.

Siuty five million four hundred twenty seven thousand and three hundred seventy eight
Eighty seven million six hundred thirty eight thousand and six hundred twenty eight

Sixty million nine hundred thirty six and seven hundred five

Twabillion eight million nine hundred thirty eight thousand and four hundred seventy two

5.  Fillinthe bianks of the following.
(&)
{b)
{cl
{d}

imillion = ATV R R 7 "
10millien = e iy i crore
1crore B AT lakh
1lakh = kit nas oL EN
4 Mathematics-6
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@ Comparison of Numbers

Aswe know, there are following two rules for the comparison of numbers:
Rulel : The number with more digits is greater.
Rule 2 : If the number have same number of digits in both the numbers, then
Step 1 :  First compare the left most digit in both the numbers.
Step2 :  |If they are equal in value, then compare the second left most digit in both the numbers.
Step 3 :  If they are also equal in value, then compare the third left most digit in both the numbers.,
Step d : Continue this process, until you get the unequal digits.
Clearly, the number with greater digit will be greater,
Example 1 : Compare the following numbers:
(a) B34652 and 7045192 (b) B204569 and 6204569
() 28565291 and 28564721
Solution : (a) 834852 and 7045192
Since 7045192 has more digits than 834652
*  H34652 < 7045192
(b} 6204569 and 6204569
Let us arrange the given numbers in a place value chart

Ten Lakhs Ten Thousands Thousands Hundreds

Clearly, both the numbers are same.,
© B204569 = 204569
(c) 28565291 and 28564721
Let us arrange the given numbers in a place value chart

Ten Lakhs Lakhs Ten Thousands Thousands Hundreds

Clearly, at the thousands place 5 > 4.
© 28565291 > 28564711
Example 2 : Arrange the following numbers in ascending order :
31204751, 1243039, 29300597, 31121469, 83456721
Solution :  Let us arrange the given numbers in a place value chart ;

Crores Ten Lakhs Lakhs Ten Thousands Thousands Hundreds
1 F) 4 3 0 3 9
2 L 3 o o 5 9 7
3 1 1 Z 1 4 [ 9
B 3 a4 5 [ 7 2 1

Clearly, from the place value chart:
1243039 < 29300597 < 31121469 < 31204751 < 83456721

Mathematics-6
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Hence, the ascending order of given numbers are:;

1243039, 29300597, 31121469, 31204751, B3456721
Example 3 :  Arrange the following numbers in descending order :

7642008, 83407295, 53487029, 4302013, 3010542

Solution :  Let us arrange the given numbers in a place value chart :
Ten Lakhs Lakhs Ten Thousands Thousands Hundreds s Jnes
| 7 6 4 2 0 o B
B 3 a o 7 2 9 5
5 3 4 B 7 0 2 9
, 4 3 0 2 0 1 3
| 3 0 1 0 5 4 2
Clearly, from the place value chart:
831407295 > 53487029 > 7642008 > 4302013 » 3010542
Hence, the descending order of given numbers are :
83407295, 53487029, 7642008, 4302013, 3010542
A\ .
- L Exercise JIJ
1. Compare(>, <, =) the following numbers:
(a) 85129861 and 79151562 (b} 4201568 and 438500
fc} 9246802 and 9246802 (dj 2852110 and 2852110
{e] 4320156 and 4320159 (f) 7642348 and 7642337
2.  Arrangethe following numbers inascending order:
(a) 72791, 38170, 35507, 36105
(b} 43565103, 7384015, 1045621, 98004865, 32465902
{c) 2045629, 1245203, 74305709, 8420659, 1090405
(dj 40506080, 12450311, 60050102, 15112011, 70051121
fe) 083400974, 4352629, 70080405, 3040129, 83400291
3 Arrange the following numbers in descending order:
(a) 5150, 5990, 75200, 6710
(b) 28460011, 1004691, 2709472, 7642095, 834280095
(c) B706512, 3326594, 5426179, BOSD6T2, 708059162
(d) 5040550, 4121127, 4495821, 5142125, 4652112
(e) 98370521, 73226459, 83462050, 60402032, 54005906
".r 12 - Mathematics-6
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Points o Remember * .

&t Counting numbers are called Natural Numbers.
> There are 10 symbols to denote numbers, TheyareD, 1,2, 3,4,5,6, 7,8, and 9.
L The place value of any digit depends on its position in the number.
< The smallest natural numberis 1.
* The face value of any dight 15 the digit itself regardiess of its position in the number.
+ There are two numeration systems — the Indian System and the International System.
- The peripds in the Indian System of numeration are ones, thousands, lakhs, crores, and arabs.
] The first three places from the right makes the ones period, the next two places make the thousands period and
the next two places make the [akhs period and 50 on, in the Indian System of numeration.,
- The periods in the International System of numeration are hundreds, thousands, million, and billions.
& The first three places from the right make the ones periad, the next three places make the thousands period and
the next three places make millions period, and 50 on in the International System of numeration.
¥ To measure length we use metreor kilometre.
- Tomeasure weight we use gram or kilogram.
& To measure capacity we use litre or kilolitre. A
< 1
Tt g
1.  MULTIPLECHDICE QUESTIONS [MCQs):
Tiek (+ ) the correct options:
{a)  Thesmallest natural number is:
m o 1 i 2 Jiv) 9
(b} Thesuccessorof 101is:
(100 i), ‘99 () 102 | {lv) 105
ic)  Twenty four crore, six thousand seven can be written in numeral as:
(i 240060007 ) 240006007 (i) 24000067 | (] 2406007
id] The placevalue of 7inB975423is;
{y 000 (i} 70,000 (it)) 700000 | {iv] 700
(@} The capacity of an eye drop medicine Is 50 ml, how may days will it last if a patient usesit 5ml Stimes a
day?
(il 1day (i} 2day (i) 3day | {v]  ddays
i1y Waswimmercrosses 1 km 75m tunnel, the distance coverad inm is:
{h 1750m () 1075m ()  1175m | flw] 10075m
iz} Total weight of three geometry box weighing 25 g, 75 gand 80 gs:
() 180g () 280g ) 80g | {iv) 200g
_— Mathematics-6
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Arrange the following numbersin the ascending order;

{a) 519,410,1011,712, 918 (b) 9008, 9080, 9280, 8009, BO9O
el 315, 169, 181,692,715 (d) 4028, 4008, 4800, 4828, 4598
Arrange the following numbers in the descending order:

{a) 272, 467, 298, 359, 978 (b} 991,919,979,969,999

{e] 1985,7891, 4258, 3981, B175 (d)  7890,7889, 7650, 7668, 7968
Write the following numbers in words according to International System of numeration.
{a] 295678 {b) 487621 (e] 410135

{d] 6425895 {s] 17563289 (fl 68615001

Write the following numerals inwords according to Indian System of numeration:

{a) 1083756 {b) 8081993 (e} 98188305

{d}] 75618830 {e] 2593247 (f] 78192348

| am a two digit number below 50. The sum of the digitsis 13. The product of the

digitis 36. Whoami?
Objective 3 Ta use number cards to compare numbers.
Materials Aequired Achart
Procedure :

digit from 0 to 9. Graw the chart ghven bedow such that each cell is about 10 cm = 10cm.

-]

o
-]

o

“r

Divide the class into groups of nine aach. Each group selects one person as its leader. The groups are named

A B, G, elc.
Each student select a card without looking at the printed number on it

Cuta 10 cm = 10 cm piece of chart paper for each student in a class. On each card print any

Each student ineach group is now required to fix his/her number card on the chart in any blank space on 'I;he,

chartinthe row assigned to his/her team.

Once every student has fixed his/her number on the chart, the leader of each group reads out the n-umha'

formed.

== I -

E
Thee group with the argest nine-digit number is the winmier,

T e L S . . S S . . .
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Whole Numbers
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We have learnt that counting numbers are called natural numbers, The smallest natural number is 1. Natural
numbers are denoted by N,

Thus, N={1,2,3.4.5,...]
In our daily life we come across many situations where the result cannot be represented by a natural number.
Suppose Gopi had 15 toffees. He gave 10 toffees to her sister and 5 toffees to his friend. How many toffees were left
with him? Certainly there were no toffee left with him. To denote "no’ or ‘nothing” one more symbeol is introduced,
which is called zero (0). It is not a part of natural number. The set of natural numbers along with zero gives a set of
numbers called whole numbers, Whole numbers are denoted by W,

Thus, W={0,1,23.8....::.)

The concept of 2ero had played a significant role in the development of Mathematics. It helped to develop the
decimal place value systemn of numbers. In spite of having novalue itself, 2zero adds to the value of a number. As we
know 10 becomes 100, 100 becomes 1000 and s00n by merely adding zero to the right of a natural number.

In this chapter, we will learn about whole numbers, thelr properties and the process of formulation of patterns.

./ Representation of Whole Numbers on Number Line

To represent whole numbers on a number line, we proceed as follows:

< Drawaline and mark a paint 0 onit representing the number zero.
<  Mark another point to the right of zero and label it 1. The distance between these points labelled as0and 1is
called a unit distance.

i i e il
L -

0 1 2 3 4 5 fr 7 ! L I

o T
4

<+ Markanother point tothe right of 1 at a unit distance and name it 2. Continue labelling points at unit distances
tothe right and labelthem 253, 4,5, . ... on the line as shown in the figure,

Mow, answer the following guestions:

What is the distance between the points 4 and 9 ? Obviously it is 5 units,

What is the distance between 3 and 77 It s 4 units. On the number line, we see that 7 isto the right of 3.

5 7>3, Similarly, 8 is tothe right of 7 and 10is to the right of 9.

Thus, from the number line we observe that :

The number on the right of the other number is greater number.

<+  Every whole number has its successor. Successorof 0is 1, of 11s 2, of 2 is 3 and so on, Thus, there are infinite
number of whole numbers.

< Disthe smallest whole number,

&
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" Addition on Number line
Addition of whole numbers can be shown on the number line. Let us represent addition of 2 and 5.

0 i 2 3 4 5 it 7 g g 10
From 0we move two steps towards right and then move five more steps towards right. We reach to the point 7.

Thus, thesumof2and5is7,i.e.245=7
Subtraction on Number lina
Subtraction of two whole numbers can also be shown on the number line, Let us find 7-4.

/%:t
; ’ = = Y - : . + b : -

L 1 " 3 4 3 fi 7 K 9 1% 1) d

Frr:lmEI we move 7 steps to the right and reach point A, Now we move 4 steps to the left of A, We reach the point B
breprgsents 3. Thus, 7T=4=3

lfnmud'u:lle numhqr{m:eptﬂ] issubtracted fn::m ZEra, tmn tlmre_'.uuls. nnt:mie number. .
Multiplication on Number Line
Now we shall represent multiplication of whole numbers on the numberline, Let us find 3« 4.

L 1 . 3 4 5 (1] 7 L 4 11 4] 12 13

From 0 we move 3 steps towards right and reach point A, Repeat this move three times and we reach paint B. What
doesthe point B indicates? Itindicates the movement of 12 steps to right of zero (0],

Thus, 3x4=12
ﬁ Exercise m

w

1.  Write the next four natural numbers after 10799,
2. Writethe three whole numbers occurring just before 12001.
3.  Howmany whole numbers are there between 78 and 89,
4.  Writethe predecessor of:
la) 75 (b) 15001 (c) 101010 (d) 32546
5. Write the successor of:
(a) 178 (b) 354588 (c) 49999 (d) 297805

6.  Seethefollowing pairs of numbers, write which while number is on the left of the other number on the
number line. Also write them with the appropriate sign (=, <) between them.
(a) 997,979 (b) 92392,92932 (c) 320001,320101 (d) 559949, 100048

Mathematics-6 .
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Points to Remember ™ .

% To count things, natural numbers are used, 1 is the smalfest natural number,
+ ¢  Thesetofwhole numbersisdenotedasW={0,1,2,3, .......cvrmcriscns }
- We can represent whole numbers on number line,
o Zera [0} is the smallest whole number,
L We can add and subtract whole numbers on number line.
+ We can also find the multiplication of whole numbers on number line, _,.A"

1. MULTIPLE CHOICE QUESTIONS (MCQs):

Tick |+ ) the correct options.
(a]  Which numberwas introduced to the set of natural numbers (M) to make it a whole number set?
iy 2 "N (i} .0 v} =5
(b) Onnumber line, 550 lleson . .. . ... side of 505,
(I} lefe (i} right (i} centre v] none
(¢} Which whaole number is not used as divisor ?
) 1 liy 2 s i) ©
(d] Which one is the multiplicative identity for whole numbers?
i 0 ) 1 i =1 iv] 2
(&) What will be the sum of first n odd natural numbers?
i} n+l il n =% lifi} 2n liv) n'
(). To make a perfect square by using dots, the number of rows must be ... to the number of
columns.
lij less (i) morne (i} unegual liv) egual

2. Imamarriage hall, 2Bchairs are arranged in asingle row. Find the number of chairs if there are 15 such rows.

3. Inatown 1 out of 30 people owns a motarcycle, IF the total population of town is 67500, then how many
people dohave motorcycles?

4. Ritesh and Hitesh went for a long drive, They covered 210 km in 3 hours and still driving. After 10 hours they
decided to drive for 1 more hours. Find the total distance travelled by them.

5. Saurabh distributes 4 boxes of sweets. Each box contain 6 chocolates and 8 candies. How many sweets are
there inthese 4 boxes?

(Hint: Based on distributive property)

Mathematics-6
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6. A truck is loaded with 150 drums of water. On reaching the first dealer, it unload 100 drums and unloads
20drums on reaching second dealer. How many drums of water were left?

7. Tina secured 62 marks in Dance & Drama and 89 marks in English, whereas Twinkle secured 87 marks in
English and 69 marks in Dance & Drama. Whao secured better marks in the aggregate of subjects?

;.

Give two examples each for explaining why associative property is not true for
subtraction and division,

W S . e O S T . g

£

.Cﬂb Objective : Making of elementary shapes by arranging numbers ina pattern.
b4 .

lfy Materials Required : White colour chart paper, green coloured round bindis.
Procedure :

o hTunﬂuauhuiuymn&admmahMIs.
L
[

< When you add 3 more bindis to these 3 bindis, you get 3+ 3 =8 bindis
2  Youcanmake a pattern like :
L
' L N
i * ow

- Now, if 4is added to6, you get 6+ & = 10, Yourwill get a patten like this:
! L
|
i e ®
L BN N
> @8 @
s 2 000

< Similarly, nextiriangle can be formed as 10 +5=15
#  Youcan make more triangles of bindis by following the pattem.

|
I
|
|
I
|
|
|
|
|

|
|
i
|
|
|
: 3
: J+3 = B
I fhed = 10
! 10+5= 15
: 15+6 = 21
e R R e e S e
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Playing with Numbers

LI T I O

In the previous class, you have studied about the concept of factors and multiples. You have also studied about the
patterns in numbers, In this chapter, you will study about the problems involving more than one operations.

&N
. / BODMAS Rule
We follow the BODMAS rule to solve the problems where more than two operations are involved.
Look at each of the letters.
stands for Brackets
stands for Of {multiplication)
stands for Division
stands for Multiplication
stands for Addition
stands for Subtraction
Always follow this order while solving problems involving more than one ocperations. The term ‘operation’ means
addition, subtraction, multiplication, division, etc.
Example I : Solve: Sof3x6+ B.

wpFoOo®

Solutions :  According to BODMAS rule, we willapply 'of ' then ‘multiplication’ and finally 'division’.
4=3x6+8 (apply ‘of)
=12x6+8 {apply ‘multiplication’)
=72+8 (apply ‘multiplication” )
=9 (apply division” )
Hyou donot follow BODMAS rule, you may get different result. Look at the problem.
12-6x4
= (12-6)=4
= Gx4 =24 (apply 'subtraction before multiplication’)
Correct Method

12-6x4 {apply 'multiplication’)

=11-24 (apply ‘subtraction’)

==12
We get two different results for the same problem. There must be one standard method. Therefore, we must
follow BODMAS rule.

Example 2 : Solve6x5+4-9

Solution *  Applying BODMAS rule we get the following.
0+4-9
=34-9= 25

Exomple 3 : Solvel6+8 -10x2

Solution 1 Applying BODMAS rule we will first perform 'multiplication’, 'addition’ and finally ‘subtraction’,
16+8-20
=24-20=4
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Example 4 : Solve: 7ofd-2+10+5

Solution : Similarly, we first perform ‘of operation followed by 'division', "addition’ and finally 'subtraction’.
=2B8-2+10+5
=28-2+12
=30-2=28

Example 5 Solve: 6+32+20f 4

Solution :  Wefirstperform 'of 'operation followed by 'division' and finally "addition’.
=6+32+8
=Hh+4
=10

Example 8 -  Solve: [2x{4+(12-9+2)}+12+3]

Solution . =[2={8+(12-11)}+15] [solved firstly vinculum or brackets]
=|2x5+415]=10+15
= 25

While removing the sequenceof brackets, we must keepin mind that—
'—*" is the line bracket or vinculum to be removed first,

[ )isthe simple bracket to be removed second.

{ listhe curly bracket te be remaved third.

[ ]isthe sguare bracket to be removed fourth.

‘fl Exercise E

(b) 35-[25-({6x3+({18-6x2}}]
(e] [7={27-12-8B-6}+7 {d) [48+{B+16+4)]+E-5

(&) 27+{[72+9)+27}+7 ifi 5{(72+9)x6-20}-8

(g} 20+([10—{81+9- (24-50f4)}] (h) 16+[32-{10+8+4)]

@ Divisibility Rules

If we need to find whether a given number is divisible by any other number or not, we perform actual division. If

the remainder comes zerg, it means division process is complete. This method is called long division method.

Therefore, we check a given number for its divisibility without actual division by using the test of divisibility. Let us

do a guick revision of the same.

1. Anumber is divisible by 2, if the last or right most digit (ones digit) is 0, 2, 4, 6, or 8. The numbers divisible by 2

are called even numbers,

A number is divisible by 3, if the sum of its digits is divisible by 3.

A number is divisible by 4, if it is formed by last two digits tens and ones are either 00 (two zeroes) or divisible

by d.

4, Anumberisdivisible by 5, if the last digit {ones digit) is either D or 5.

5. Anumber is divisible by &, if it is even and the sum of its digits is divisible by 3. A number divisible by & is also
divisible by 2and 3.

6. A number is divisible by 7 if the difference between twice of the last digit and the number formed by other
digits is eitherD or a multiple of 7.

7. A number is divisible by 8, if it is formed by the last three digits (hundreds, teéns and ones) is divisible by 8. A
number divisible by Bis also divisible by 2 and 4.

1. Solvethe following:
la) 12+{|64+B8)#12}+5

4.
:

n
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8. Anumberisdivisible by 9, if sum of its digits is divisible by 9.

8, Anumberisdivisible by 10, if the right most digit (ones place) is 0. This numberis also divisible by 2 and 5.

10. A number is divisible by 11, If the difference between the sums of alternate digits is either 0 or a multiple of 11.
11. Anumber s divisible by 12, if itis exactly divisible by both 3 and 4.

12. Anumberisdivisible by 15, if itis divisible by both 3and 5.

13. Anumberis divisible by 18, if it is divisible by both Sand 2.

14, Anumberis divisible by 25, if the two digits are either 00 (two zeroes) or 25.

‘}!1 Exercise w

1. Testthe divisibility of the following numbersby & :

(a) 2611 (b) 39235 (¢} 902802
2. Testthe divisibility of the following numbers by 3 -

(a] 3771 (o) 2594 (c} 3564
3. Test the divisibilily of the following numbers by 5:

(a) 13456 () 12095 e} 26500
4.  Testthe divisibility of the following numbers by 6:

(3] 14682 (b) 4884 () 49077
5. Testthe divisibility of the following numbers by 9 :

(2] 257062 (b) 57969 (). 94320
6. Testthedivisibility of the following numbers by 7

(a) 45843 (b) 78526 (e} 936607
7. Testthe divisibility of the following numbers by 11:

(a) 7326 (b) 8932 e} 9790

8. Write down any tén number batween 500 and 1000 which are divisibile by 3.
9. If anumberisdivisible by 8, thenitis always divisible by ..
10. Write down the divisiblility test for 18,

@ Factors and Multiples

MNumbers 1, 2,4,7, 14, and 2B are all exact divisors of 28, i.e.theyleave noremainder.
S0,1,2,4,7,14 and 2B are factors of 28. Similarly, 1 and 19 are exact divisorsof 19. 50, 1 and 19 are factors of 19.
Factor

A factor of a number ks an exact divisor of that number,
Therefare, we can say that —

« Everynumber ather 1 has at least 2 factors.

%  Every numberis afactor of itself,

4  Eweryfactorisless than or equal to the given number,

Similarty, when a natural number 5 Is multiplied with other natural numbers like 2, 3, 7 and 11, we get 10, 15, 35
and 55. Therefore, 10, 15, 35and 55 are multiples of 5.

Inthe same way, we find out that 22, 33, 44, 55are multiples of 11.

Multiple

Whena number is multiplied by any natural number, we get a number which is known as multiple of a number.

- Mathematics-6
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Lot us look at some examples,
Example 7 :  Findallthe factors of 36.

Solution :  Wecansolve it by two methods :

"method : 1x36=36,2x18=36,3x12=364x9=36,6x6=36.50,1, 36,2, 18,3, 12, 4,9, and 6 are
factors of 36. Therefore, we have used multiplication method.

2¥methed : 36+1=36,3642=18,36+3=12,36+4=9,36+6=6

We find cut that quotient and divisor both are the factors of 36, Here division method is used
to find factors.
50,1,2,3,4,6,9,12, 1Band 36are all factors of 36.

Eerulu] is not a natural number, Thlﬂfnre zern {mcin nat have factors. If wemulﬂnpﬂurﬂ !I.'IJ wlth amr rr.i’mﬁr
ALMbET, we nlwal,.rs getmm

E:-mmph.'. $ @ Findtheﬂrnﬂumﬂﬁphanf 3.
Solution ¢ Wepgetixl1=3,3x2=6,3x3=9,3x4=12 and3x5=15
Thus, 3,6, 9, 12, 15, are the first five multiples of 3.
[One point to note here is that multiples are infinite but factors are limited. It is also possible that two or more
numbers may have common multiples.]
Example @ :  Findthe first five common multiples of 2and 3.
Solution ¢ Multiplesof 2 = 2,4(6/8,10012 14,16 Iﬂ,zz 24) 26,28 G0/
Multiplesof 3 = 3(6)9(1215@8 21
Five common multiples are 6, 12, 18, 24, and 3‘[}.
We notice that 6 is the first commen multiple of both the numbers. It is the least comman
multiple in both the numbers.
You have already studied about prime numbers in your previous class, so we will not study it in details. We
know that prime numbers have only twofactorsi.e., 1 and number itself.
How to find prime factors?
We can find prime factors in the following ways :
(a) Factortree or prime factorisation

(b) Division method ~
Example 10 :  Find all the prime factors of 36. ¥ % 18
Solution © We use two methods. /'\
(a) Factorstreeorprime factorisation. 2 x 9
So, prime factorsof 36are2x2=3x3, £ vy
Prime factorisation is a method in which we factorise a given number into a product of prime
numbers.
[b) Division method
We simply factorise 36 to find the prime factors.
2|36
2]
bl Tk
¢ A
|
Therefore, prime factorsof 36 =2=2x3x3
Mathematics-6
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1. Findallthe factors of the glven numbers ;
(a) 56 {b) 96 ic) 78 (d) 44 (] 66 {ff 90
2. Findthe first five multiples of the following:
(a) & (b} 7 (c) 9 (d} 15 (e) 23 h 37
3. Find all the prime factors of the following:
(a) BO (b) 129 c] 1a4 {d) 145 (2] 64 (f} 236
N
./ Types of Numbers

We can classify natural numbers into different types. Let us study one by one.
Even Number : Anumberwhich is elther a multiple of 2 or divisible by 2 is called even number.

Example 11 :  Findthe firstfive even numbers between 6 to 26.

Solution ¢ Fivenumbers between Gand 26are 8, 10, 12, 14.

Odd Numbers ©  Anumberwhich is not divisible by 2 or not a muttiple of 2, We always et remiainder as 1 when dnideitby 2.
Example 12 :  Findtheodd numbers between7to19.

Solution ¢ Theodd numbers between 7to 19are 9, 11, 13,15, 17.
Prime Numbers: A prime numberis a natural number which has only two factors.
Or

Amultiple of 1 and the number itself.
Example 13 ©  Trytofind out the prime numbers.
(i 51 lii) 79 (i) 87 fiv) 93
Solution : |l 51=3x170or1x51 (Numberoffactorsare more than 2}
Hence, 51isnot a prime number.
{ifj 79=1x=79 (Numberoffactors are only two)
Hence, 79isa prime number.
(i} 87=1=870r3x29 (Numberof factors are more than 2)
Hence, 87 is not a prime number.
{lv] 93=1x930r 3 x31 (Number of factors are more than 2}
Hence, 93 is not a prime number.
Compaosite Numbers : These are the numbers with more than two distinct factors.
Exomple 14 : Doyouthink 12is acomposite numbers or not.
Solution : 12=1%12 or 2x6 or 4x3
Since 12 has more than 2 factors, e, 1,2, 3, 4,6, and 12 itsalf. Therefore, 12 is a composite number,

The numtler:: 1 is nelther |;|:|1rr1-.=,l m:lr l:EI'I!'IFH:I-S-ll:E' numher

TwinPrime : Itisapairof prime numbers withthe d!ﬁerence nfﬂnll.r 2.

Example 15 :  Write any 3 pairs of twin prime numbers.
Solution :  Bythe concept of prime numbers and twin primes, we have (17, 19),{29,31) and (41, 43} as the

required twin prime numbers.
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Prime Triplet : A set of three prime numbers which form and arithmetic sequence with commeon difference
twoiscalled a prime triplet.
(3,5, 7) isthe only prime triplet.
Co-Prime Numbers: Two numbers are said to be co-prime ifthey do not have a commen factor ather than 1.
Example 16 :  Find only two pairs of co-prime numbers,
Solution . We find out that (7, 10} and (31, 65) are two such pairs of co-prime numbers which do not have

any common factor other than 1.
‘l‘PI Exercise E

1. Which of the following numbers are prime 7

(al] 56 (b) 37 (c) 94
(d) 1% 2] 21 (fi 29
2. Separate even and odd numbers of the following.
(a) 5,82,294 (b} 3,45,260 (e} 3,300
(d) 1986, 231 (e} 18,2730 (f} 16,29
3. Findout whether the following palrs are twin grime or not :
(2} {6,8) (b} {11,13) lc) (62,64)

4. ‘Write five pairs of co-prime numbers.
Express 55 as a sum of three odd prime.
6. Expresseachof the followingassum of two odd prime :
{a) 36 (bl &6 ic) S6

@ Patterns in Numbers

Many years ago, Greeks, Babylonians, Mayans and Egyptians belleved that counting numbers were linked to a
certain geometric patterns. They used dots and lines to make the numbers.

The Mayans used dots and Egyptiansused only vertical lines to express numbers.

We obtain different types of numbers depending upon different geometric shapes. Let us learn about some of

"

them.
{a) Square Numbers : When any number is multiplied by itself, we get a square number. Some examples are 1, 4,
9,16, 25... e Have a look,
4=2x2=2"
9=3x3=%

It is read as 4 is eagual to 2 to the power 2 or 4 s equal to two square. Similarly, 9 is equal to 3 to the power 2 or 91
equal to three square.

Simitarly, 25=5%5=5"and 50 on.

We can represent these numbers with the help of dots arranged in row and columns. i _]
Wecanarrange dotsin 2 rows and 2 columns to represent number 4. For example, |
Similarly, we can arrange nine dots in three rows and three columns to represent the number 8. Forexample,: -
There is another pattern by which square numbers can be shown.

e

|

i = 1

4 = 1+2+1

9 = 1+2+43+2+1

16 = 1+2+3+4+3+2+1
and soon.
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(b) Triangular Numbers : There are some numbers which can be represented in the shapes of triangle. ‘ . :‘

Consider the following triangles.

/\ \
1+2=3 1+424+3=6 1+243+4=10

Mow, try to represent the following by dots in triangular pattern,

{i) 15 (i) 21 {iii} 28
(c) CubeNumbers:We getanew number when we multiply a number three times of itself. This new number is

called Cube Number,

Forexample, 2x2x2=8=2"
B is a cube number. It represents a cubic unit, say length = breadth = height. Therefore, a cubic number will
represent a number powered three times.
Can you think of other numbers which representa cubicform ?

@ Powers of Numbers

Let us learn to represent the square numbers and cubic numbers with the help of an index. Look at the example.
Example : 8 = 2 (Read as 2 cube)

3 = 6 (Read as 6 square)

This type of representation is called index notation.

In6’, 2iscalled power or exponent and 6iscalled the base,
In scientific notation, we use index notation because some values cannot be represented exclusively by numbers.,
For example, mass of anelectron is 5.489 =107 atomic mass unit (amu),

%ﬂ Exercise E

1. Find the base and power of the following numbers :

a) T b} 4 (e} 212°
{dj 5" (e] & n
2. Expressthe foilowing by index notation:
{al 10,000,000 (b} 100,000 (e} 25,000
N
./ HCEFand LCM.

H.C.F. stands for Highest Comman Factor and L.C.M. stands for Lowest Common Multiple. H.C.F. is also known as
be Greatest Commaon Divisor (G.C.D.)

Letus findthe H.C.F. of 8,16, 24.

The factorsof Barel,2,4.8
Thefactorsof 16are1,2,4,8, 16
Thefactorsof 24arel,2,3.4,6,8,12,24
The common factorsinallare 1, 2, dand 8.
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" f Wemultiply 1x2x4x8andget 64 as H.C.F.
We can find H.C.F. by:
< Prime factorization method
< Long Division Method
H.C.F. by Prime Factorization Mathod
Exnmple 17 ¢  FindtheH.C.F. of 18 and 28 using prime factorization method.

Salution S - I 18 2 |28
il o 2114
2] 3 A
1 1
18=23=3x3 28= dmdud

The only common factor between themis 2.

Therefore, H.C.F.of 18and 28is2.

We find it by fellowing two steps :

{1) Find prime factors of each number.

(2) Selectall the commen numbers amaong them and multiply them.
H.C.F. by Long Division Method
Example 18 ¢  FindH.C.F.of 12Band 98

Solution - !
88 ) 128

- 98
=90 3

8} 30
- i
Ej L
6 3
HCE —> 2] 6
=6
0
H.C.E of 128 and 98 is 2 (because 2 is the last divisior).
We find it by following these steps -
1. Divide the bigger number by the smaller one,

2. Again divide the divisor obtained by the remainder.

3. Continue the above two steps till the remainder becomes zero.

Similarly the two or more numbers may have unlimited multiples. The least of them is the Least or Lowest

Common Multiple (L.C.M.).

We can calculate it by the following three methods:

LC.M. through Multiples

Exomple 15 : FindL.C.M.of 8and 12

Solution i MultiplesofBare 8,16/24; 32, 40, 43.5-5.65@.. TR
PMultiplesof 12 are 12 36,48, E-D,@ 1 T RSP —
Common multiples are 24, 72, etc.
We find that 24 is the smallest {least] multiple which is common.
Therefore, LC.M, of Band 12 is 24,

2 - Mathematics-6 . _
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L.C.M. by Prime Factorization
Example 20 : FindL.C.M.of62and 32

Solution :  Solveitusing following steps.
Stepl : Wefirst factorise all the given numbers,
2|62 2432
1131 1— —
S S 2 R
1 e e
2 | 4
s
|
Step 2 ¢ Write the numbers as their powers of prime factors.
B2=2x3]1
3222x2x2x2x=d
Step 3 :  Now, find the highest powers of the factors.

The highest powersof 2and 31are5and 1respectivaly.
Therefore, LCM. =2'x31=992
L.C.M. by Division

Example 21 : Findthel.C.M.of 28,40, 56and 105.
28, 40, 56, 105
4., 20, 28. 105
¥, 10, 14, 105
7. 5, 14508
7§ o NS

7. A T, 7
1) T WG 1 Therefore, LCM, =2x2x2x3x5x7 =840

=1 (WA (L | F | B

We calculate it by these following steps:
Step 1 :  Writeallthe numbersinaline.
Step 2 ¢ Think of the smallest prime number which is a factor of any of these,

Step3 : Divide all the numbers by this prime number obtained in step {2). Remember that if any of
these numbers is not divisible, retain it asit is.

G,f-a Relation Between H.C.F. and LCM. of Two Natural Numbers

For any two natural numbers:
1" umber 3 2 number

HLE =
Their L.C.M.
LCM. = 'i'I number » 2"'J mtmber
Their HC.E
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" f Example 22 ©  If the LC.M. and H.C.F. of two numbers are 40 and 6 respectively, and one of the numbers is

12, find the other number.

Salution : W know that

1" number = 2™ numbier {L.C.M. of these two numbers) = (H.C F. of these two numbers)

12 = 2" number = 40x%6
+. 2™ number (Other number) = 306
12
= iﬂ

fi Exercise m

1. FindH.C.F. by prime factorization method,
{a) 28,14 (b) 85,102 (e} 56,85
id) 52,70 (e} 12,19 {f) 29,93
2. Find LC.M. by prima factorization method.
() 120,80 i) 29,119 ([c} 184,680
(b] 85,102 (e} 96,132 () - 210,185
3. Findoutthe H.CEand L.C.M.of126, 108, 225.
4.  The LCM. of two prime numbers is 85. If one number is 5, find the other number.
5. Find out the lowest number which is exactly divisible by 36, 45, 63 and 0.

Points to Rﬂnumb}

o O oD s B e

& T & O ¥ &

BODMAS rule v used to solve problems where more than two operations ane involved.

If you do not follow BODMAS rule, you may get different results.

W must follow the sequence or order of bracketsin BODMAS rule.

We apply divisibility rule to check whethera given number isdivisible by any other number or not.
There are some divisibility rulas from 2 to 25 that you must remember,

Factors and multiples are related to each other,

Factor of a number is an exact divisor of that number,

Every natural number has infinite number of multiples.

We can find prime factors with the help of prime factorization method and division method.

We can classify natural numbers into even numbers, odd numbers, prime numbers, composite numbers, twin
primes, prime triplet, co-prime numbers,

1is neither prime nor compaosite number.

There are some patterns to represent any number,

Square numbers and cubic numbers are represented with the help of an index.

We canfind H.C.F. of tvwo or more numbers by prime factorization method and division methaod,

We can find LCM or two or more numibers by multiple method, prime factorization and division method.
There s a relation between H.C.F. and L.C.M. of two numbers,

{lﬂﬂumher Eq | "N umber}= [H.C.F. of these two numbers = LL.M. of these twa numbers) Y,

o
‘ m 2" - 3 r A
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1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (¥ ) the correct options.
(a) While solving a problem based on BODMAS rule, 'S’ stands for :

(1} Subtraction L) Addition (] Multiplication {iv] Division
(b) ThevalueofSx24+6-10is

i} 20 (i) 30 (i) 10 fiv) 15 N
{c) While removing brackets, the first one to be removed s
(i 1 Al e fii) 1] liv) none
(d} Anumber isdivisible by 5, if the last digitis
i) 2 B (L) (] Oors iv) 14
(2] Which one of the following is divisible by 37
(i 2481 1) 3706 Hin 9173 | liv) 10510
(f} ¥ anumberisdivisible by 8, then it is always divisible by
i 2 (i) 3 ) s liv) 25
(g] Which of the following is a composite number ?
) 42 (il 59 (i) 19 liv) 17
(h} Prime factors of 188
(h 23,257 |} 2,2,57 D 2,2,4,7 i) 2,2,3,19
(1} The firstfour evennumbers between 121022 are
(I} 14,16,18,20 (i) 8 10,12 14 (il 12,14,1s,18 jiv) 18, 20,2224
L}  Whichof the following isan L.C.M. of 50,56,727
(I} 2520 i) 20312 fiil] 20416 {iv) none
2. Solve the following by BODMAS rule.
[a) 45-[38—{5=7+ (11-2x=5)}] (b) 28+ 4-13+16
(c) 96+[18—{63+7—(18-5013)}] (d)] 25-{(30+5)+10}+6
3. Without actual division find out whether each number ks divisible by 2, 3 and 5 ornot.
(a) 3402 (b} 5875 {c] 185
(d] 15000 (e} 2370 ) 3846
o Mathematics-6 : P 20 W)
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Find out all the factors of 82.

Write all the prime numbers and composite numbers less than 20,

Write three pairs of twin prime numbers.

Find the H.C.F. of the following numbers,

(a) 14,24,38 {b) 120,675,360 (€] 32/l,11
B. Fillupthe factortree using prime numbers.

/} }{-

3 2

-~ R

9. ShowthatH.C.F.of 12 and 15 is not greater than either 12 or 15.
10. The product of two numbers is 2160 and their H.C.F is 12, Find their LC.M,

g.

| am a number between 20 and 30. If you divide 47 and 92 by me, the
remainders are 3and 4, respectively. What numberam 1?

Labh oviecive - completethepyramidbyusings, -, x 41

o 20
| 35|
[ 30 |
|2 S |
LS o2 |

%  Wearegiven 21 big squares for numbersand 15 small squares for the operation signs [+, —, =, £}
%  Eachbigsguare contains a number which is the result of numbers in small rectangle just below it

Forexample,
35|

5 =30
#  Thesmall squares carry the necessary operation signs.
%  Some big and small squares are filled with numbers and signs as a hint to make you understand.
4 Fill the rest of squares to complets the pyramid,

L
i
]
i
i
i
]
]
L]
L ]
L]
]
i
i
L ]
i
]
| ]
L]
]
L]
| ]
i
i
i
]
L]
| ]
L]
i
L
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Revision Test Paper-|

(Based on Chapters 1 to 3)

A. Multiple Choice Questions (MCOs).
Tick (¥} the correct option.

] The smallest 5-digit number using the digits 8,0, and 5is

L} 58000 "'; il spooa O

fiil} 55880 Ty (v Ss080 P
2 What is the difference between place values of 7in 9752673427

) 6,00,93,000 Y, il 6,99,93000 s

0lif) 6, 00, 00, 900 . J (vl - 6,00,90,009 r:‘

3 Which number was introduced to the set of natural numbers (N) to make it a whole number set.
i 1 P{_} W = P’l}
fm) @ (:} (). 2 3

4. Which one of the following is not a prime number ?

y -
M 19 €3y 17 -
. 23 {'} ) 27 & o
5 Ifa=7.b=3andc=9thevalueofax{b+c)is
m 30 TN Gy 84 *
i) <0 T5 v both{iand(ii) -
B Which of the fallowing is prime number 7
By a7 Y o 28 e
@ ~
(i} 63 \oll (v 56 \
7 By divisibility rule, the number divisible by 7 is
Y Y\
fi) 7950 4 ) 5976 3
iy 7382 Ty v s324 ey
8  ThelLC.M.of15,18,10is
N 80 TS5 90 P
iy, 70 ’; v 75 "":;
o Mathematics-6 % 3l
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10.

Thesumof=3and=T7is

(i ~4 ’-"':;, ) +10
iy 4 Ty W -0
Thevalue of (-15=12)+[-6)is

(i) 30 3 My s
i) =20 L3 =14

Fill in the Blanks.

3

Fwe multiply zero with any natural number, we alwaysget ...
On a number line, the distance between two consecutive numbersiscallad ... o

If zero (0) s subtracted froma whole number, then the resultis

In general we can say that
Dividend = [ ... ..oviien ®Quotient) + Remainder
The predecessor of 1008005 ... et ,

Tick [+ | for true statement and cross | %) for false statement .

"

10,

Every natural number has predecessar,
The use of zero (0) in India started around 700 AD.

Anatural number having only two factors (1 and the number itself}, is called a prime number.

Anumber is divisible by 10, if the right-most digit (i.e., the digit at ones place) is 5.

1is neither prime nor compaosite number.

A number is divisible by 7 if the difference between twice of the last digit and the number

formed by other digits is either 0 or a multiple of 7.

Zeroisa natural number,

in 2, 2is called the power and 5 is called the base.

Negative numbers are always less than rero.

The number line moves in the increasing order from right toleft.

3]
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Integers

didEaiaadpaiidAdiidSiddasaiEeidisEnddiAadAiaiiaSsaaiadiEaidAaERiaaaaREAaREAaEAERES

Ranjan purchased a book from a book shop. The cost of the book is T 125. Ranjan paid only ¥ 100 to the
shopkeeper. The shopkeeper writes T 25 as due amount from Ranjan. How would he remember whether¥ 25 has
to be taken or to be given to Ranjan? Can he express this due amount by some sign like + 25 or =257
Bitto is standing on the bank of a lake and looks at the image of a tree in the water. If he

consider ground as base, then how will he express the height of the tree and its image *
in the lake, Thus, there is a need to extend our numbers so as to represent credit and L
debit, height and depth, above and below freezing point, profit and loss etc. We need
to use some signs which can differentiate numbers either less than zero or more than
rero, The numbers which are less than zero (0) represent negative values, these
numbers are negative numbers.

We can find the examples of negative sign in our dally life. If | receive samething from a friend, it is denoted by
positive number and if | owe something to him, it is to be denoted by negative sign. | am obliged to pay T 25 to the
shopkeeper, So,itis to be denoted by =¥ 25,

Some other situations where we Use signs are above the ground (+} and below the ground (-], profit (+) and
loss (=), income (+) and expenditure (=) etc.

@

We have studied in previous chapter about the whole numbers, W =0, 1, 2, 3, ........ We have observed in the above
examples that we need negative numbers, We can denote itas .., -5,-4,-3,-2,-1,0,1, 2, 3, 4, 5,
These are called integers with negative sign.

Consider that the positive and negative numbers are such that

- n -

14{<1)=0 4+(-4)=0
2+(=2)=0 5+(=5)=0
3+(-3)=0 6+(—6)=0andsoon.

Thus, a new system which has pasitive and negative numbers separated by zero (0, is called integers and
expressed by symbal I Symbaolically, we write it as

1= -3, -2,-1,0,1, 23, ... .
Here, the numbers=1, =2, =3, ........... are called negative integers, 1, 2,3, ... . are called positive integers
and the number '0'is an integer neither positive nor negative.
Representationof integers on a number line

At first we draw a straight line. We know that ‘0’ differentiate the negative and the positive integer. Now we start
with marking a point 0 on the line. We set on equal distances (unit distances) on its right side and left side. The
points on the right side are marked with 1, 2,3, 4, .. ............ and the points on the left side are marked with-1,-2,
e P as shown below.

-io 9 8 -7 6 -5 4 -3 -2 -1 0 1 2 3 4 5 6 7 8B 9 10
It is clear to see on number line that =1 and 1 are on the opposite sides of zero but at the same distance from it.

Similarly, =9 and 9 are at equal distances from 0 but on the opposite sides of zero,

e
' o % Py B 4+ ¥ - e
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Order of integers
On the number line, every numberon the right is greater than every numberonits left, i.e,9>6,4>3, 1>Dand soon.
From above it may be concluded that

Zero is less than every positive integer.

Zero is greater than every negative integer.

Zerois neither a positive nor a negative integer.

1
Fi
3
4, Everypositive integer is greater than every negative integer.
5. Fartheranumber from 2ero on the right, greateris its value.
&

Farther a number from zero on the left, smalleris its value.

Absolute value of an integer

P i k 4 L . i i " 5 i e - .
L L3 * T 3 T L] * L L2

b =5 S ] =l | 0 | 2 3 4 5 B
We can see on the number line, =6 is as far to the left of 0 as + 6 is to the right of 0. We represent the observation

using an absolute value notation, L.e,
|=6| = 6,i.e.the absolute value of —6is 6.
| 6| = 6,le theabsolutevalue of 6is 6.

We use two vertical bars, one on either side of the integer to show its absolute value.

As zero is neither positive nor negative, its absolute value s zero, i.e. | 0| =0

Thus, the absolute value of an integer is its numerical value only without its sign.

Example | ©  Usingintegers express the following :
{ii  Aprofitof T700 L] 100°C above zero
il Alossof ¥500 [iv] 25°Cbelow zero

i

{v] Anshuclimbs 300 metres anthe mountain from the ground.
ivi] Aseadiver atadepthof nine hundred metres below sea level.

{wil] Akiteisflying 100 metres above the ground.
(Wil Awithdrawal of rupees nine hundred.

Solution t (Iy +700 (i) +100 (i) =500 (lv) —25
vl +300 {wi} =900 (wil} +100 [wili} =900

Example 2 | Representthefollowing numbers onthe numberline :
i =7 (I} +5 {iy  +10 [iv) -8

Solution : Draw a number line on which points P, Q, R and 5 represent the points -7, +5, + 10 and - 8
respectively.

w

I |
=
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Example 3 :  Inthefollowing pairs of number, identify the numbers which are on the right of others. Hence * "
write the symbol “<’ and *>* between them.
(I} 3.8 {y  5,-5 (i 4,-50 (v} 0,-1
v} -S5and-7
Solution ¢ (il  Bistotherightof3, therefore, 8>3 or 3 <B.

(I} Sistotherightof-5, therefore, 5>-50r-5<5
{ill} 4istotheright of =50, therefore, 4 >-500r-50<4,
{iv] Distotheright of-1, therefore, 0>~1or=1<0,
v}l =5istotherightof-7,therefore, -5>-7 or—7<-5.

Example 4 : Whichoneinthe following pairs of numbers is smaller ?
(i =7and-2 (i) 4and-2 [} —3and-6 (ivl Sand9
Salution :  Onseeing number line, the numbers lving in left side is smaller.
[} =7issmallerthan-2 (i) -2 issmaller thand
(i} —aissmallerthan-3 fiv) Sissmallerthan9

Exomple 5 ' Arrange the followingin ascending order.
+1,0,-1,-5+5,+9,-9
Solution ¢ Letusputthe given numbers on the number line as

G 50 D o+l 45 49
The numbers are in decreasing order from right o left. So, arranging the numbers in
ascending order, we get =9, =5, -1, 0, +1, +5, +49.

Exomple & :©  Arrange the following numbers in descending order :
-9 +5,+11,-1,175, - 167

Solution : Letusputthe given number onthe number line as:

167 9 A 5 411 175

The numbers can be arranged in descending order from right to left as + 175, + 11, + 5, -1, -9, 167
Example ¥ : Drawanumberline and answer the following :

{1l Whichnumber will you reach at if you move 4 numbers to the left of =27

1) Which number will you reach at if you move 4 numbers to the right of 47

Solution ¢ ) Wedenote the expression on number line as
- |
~ 3 4 3 R ] | s I 4 5 6

Here, =2=4 = =6
5o, we will reach at the point —6.
(I} Wedenote the expression on number line as

b i I i JI i i i % i I i i i i L%
7 =& =5 =& ¢ P, | 0 I 2 3 4 5 b 7
Here, ~444 = 0
So, we will reach at the point 0.
Exomple 8 : Findthevalueof:
()} |-100| (i) | O | flily |17-4] (i) |81+ |-3]|
Salution i 400 (i i} iy 3 (W] B+3=11

o Mathematics-6 35 ‘-1‘
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“{ Exercise

1.  Putthesign >’ ‘< or "="in the boxes given below :
(a) -18 [ ] -35 ) =17 [] -17 @ =[] o
@ -10 [ ]s @ o [ J-u H -1 [ J-1z1

2. Arrangethe following in ascending order
{a) =140,+77,-25,~12,130 {B) 0,=1,+9,11,-110 {c)] =51,+80,-7 10
{d} —=10,+20,0,—40,+50 (&) +10,—-87,+67 —BB it} -11,110,-90,+50,-70
gl 55,—-76,+83,+99

3.  Arrange the following in descending order :
{E] "'?r T?a Di_ 1ﬂ?r 701 {h: —]ﬂ, lu_, D- gl -1 IEJ '551 ﬂt 55: "'?51 ?B
{d) +50,-55,6110,-107 {e) 607,-706, 809 -709,-708

4.  Write the resultant displacemant :
(a)  Pecovered 10km due east, and then 15 km due west.
ib)  Qeovered 20 km due north and then 20km due south.
(e} Rcovered 15 km due west and then 30 km due east.
|d)  Scovered 35 km due southand then 45 km due north.

5. Write all integers between the given pairs :

fa] =3and5 {b) Oand6 i} ~3and3
{d} =-land7 el =3and-9 {ffi =-8andB
B.  Writethree integers :
{a] greaterthan 10 {b) lessthanO c] greaterthanQ
7.  Find thevalue of :
{al |-11-8] {B) |-51-1-5}) e} |5-4]
() |51~ 1-4| (e) 171 +1-6] ifl  17-15]
B.  Which number in each ofthe following pairs is to the right of the ather on the number line?
s 33 (b} 0,11 i} -7,0
{dy -7,1 ig) -4,~-1 ifi 6,-99
9.  Representthe following numberson the number line :
(a] =1 b} -9 e} 10 dy 7

@ Operation on Integers

We can apply four mathematical operations Le. Addition, Subtraction, Multiplication and Division on the number line,
Addition of iIntegers
We shall discuss the addition of Integers under the following cases:
{i) Boththeintegers are positive {iil Boththeintegersare negative
(iil) One of the two integers is positive
Case | : Boththeintegersare positive.
Letusadd 6and 2.

- " 2
- L T L L T L L] ¥ T T L L L L i v L T 3

9 4 -7 6 -5 4 3 2 -1 0 1 2 i 4 5 i 7 8 9
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Case |l

Case Wl :

We start from 0 and move right because the sign of first number & is positive. Thus, we reach at 6.
Again, we move two steps to the right of & because the sign of second integer 2 in also positive. Thus,
weget 6+2 = 8.

Therefore, we conclude that the sum of two positive integers in always positive.

: Boththeintegers are negative,

Letusadd-5and-13.

B ] S -5 <l =) 2 4] i} | z 3 4 5 L 7
We start from 0 and move towards left reaching -5. Again we move three steps to the left of -5 and
reach =8 Thus, we get =5 + [=3) == 8. Therefore, we conclude that the sum of two negative integers is
always negative.
One of the two integers is negative.

—

Let us add 3and -4.

We start from 0 and move towards three steps right from 0 and again move towards four steps left
from 3 Nowwereach3+ (- 4) = -1,

When negative number is added to an integer, the resulting integer becomes less than the given integer.
Let ussee another example : Add 4 and=3.

-
=y

: : i i £ I # i 4 i

T T L] ¥ 3 T ] T T

=7 - =5 -4 =3 =2 =l 0 i i 3 ] 5 iy T
On the number line, we move four steps to the right of 0 and reach 4. Again, we move three steps to
the left of 4 and reach 1. Thus, we get 4 + (~3) = 1 Let us consider a special case when an integer is
added toits opposite, say 5+ (-5).

W w
b 3 i - L b L
T L] 1 T T T T

= SR gl -1 0 1 1 3 4 F & 7

We move five steps to the right of Dand reach 5. Again, we move five steps to the left of 5 and reach 0.
Similarly, weget 6+ (—=6) =0, 1+ (=1) =0, 9+ {-9) = 0 and 50 on. These types of numbers when added to
each other give the sum zero. They are called additive inverse of each other . Each integer has a
successor. 1 s the successor of 0 and 0 is the successor of = 1. Similarly, 2 is the successor of 1. One
added to an integer gives its successor.

& i i i i i
L

Example 9 :©  Findtheintegerusing number line whichis :

Solution

- Matrhematics-6
-7 . 3 ﬂ; 4 - iy, Y

{i) Blessthang (i} Bmorethan—4

(I}  Wehave tofind the integer 8 less than 6. 50, we start from & and move 8 steps towards left.
Wereachat—2 whichisshown on number line as:

&
-
o
T |
&
)

: '..

',
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f.? = |
R T - T S T S T TP S S TR T T TR T TR
Thus, b+ (-8)=-2
(i) We have to find the integer 6 more than - 4. 50, we start from — 4 and move 6 steps
towards right so as to reach 2 which is shown on number line as follows.
AETEITIRE o TP, . . :
S 1 A TS AN 1D TR R U TR U G TR TR T
Thus, =4 +6=+2
Example 10 : Addthe following integers without using number line :
[} 8+14 (i) - & + (-14) () 8+ (-14) (v (-8)+14
Solution iy B+14=22 ) ~B=14=-322 {iii) B=14==6 (W] =B+14=6
Exomple 11 :  Find the sum of the following :
iy =67+{=37) fily 71+53 () 85+ (=37) fiv) (=72) + (=35)
(v} [ [-56)+(-42)]+24 (vi} [ B4+ {-32) + |-3B) fwil] 0O+ (-55)
fviii) (-85} +0 {ix) S00 + (-500) (x] =161+ 162
Solution : |} =67=37=-104 Ivii [B4-32)-36= 52-36 = 16
i} 71+53= 124 {wil)] 0=55= =55
lil] 85-37= 48 (vil} —85+0 = -85
(v} =72-35 = —107 (i} S5S00+{-500) = 0
vl [(-56)+{—42)]+24 = (-98)+24 =-T74 (x} -11+4162 =1
Example 12 ©  Find the successor of each of the following:
iy 100 (i} =100 (iil) 1 (v} -1 (vi ©
Solution We know that successor of number is 1 more than that of number. 5o,
(i} 100+1=101 (i) =100+1=-99 () 141=2 (W] =1+1=0 ([v] O+1=1
1. Write the number by using number line.
|a) 6lessthand (6] 7morethan=7 {c) Slessthan8 (d] Bmaorethan3
- z Exercise m
2. Show the result of the following on the numberline.
@ 3+4 (b) 6} + {7 el 3+{) (d} 8+ (3)
(e} (-6)+7 (f)  [=5)+ [=7) g 8+0 {(h) D+9
3. Solve the following sums given below without using number line :
fa) 22+(-20) (b} 515,-170 and 70 () (-17)+8
’.-r a8 « g > Mathematics-6 -
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{d] 210, -50 and 171 (&) =17 + (-10) {fi —70,-120 and —105 ’
(g} =—631+(-280)+(-610) (h) =870 and —580 {l] =85+150 + (- 220} + (-=170)
4. Whatinteger should be added to the following integers to get 1ero?
2 71 (b) [=52) (] (=101) (d) 429 e} [=-6127) (1} S120
S. Find the successor of each of the following:
la) 329 b) =650 &) =1 (d) 780 e} 859

In arder to add a positive integer, we move towards the right of a number line and to add a negative integer, we
move towards left,

6;9 Subtraction of Integers

Forexample : fwearetosubtract3 from 7, we move 3 steps towards left from 7 so astoreach 4, Thus, 7-3=4
Let us now subtract-=3from 7, i.e., 7 -(=3). :

e i i £ - L L N A E i i
= y ¥ L 1 T 1 T T L]

4 =1 -2 = <Fel S D 1 2,43

In this case, ifwe move 3 steps towards 7, we reach to 4 as above. So we can say that 7-3 = 7-(-3).
Therefore, we shall have to move 3 steps towards the right of 7 as shown in the number line below. .
; i -

—t -
-1 0 1 20 4 F & T " b

* b 4
e, 7-(-3)=10

From tHHbﬂvz,WE conclude that:
1. Whena negative integer is subtracted from an integer, the resultant number is greater than the integer (in the
above case, 10is greaterthan 7).
Subtracting a negative integer from an integer means adding the additive inverse of the negative integer, Here
we have added additive inverse of =3, Le. +3to 7.
Predecessorof an nteger
Like successor, every number has its predecessor. Predecessor comes just before the number. For example, in
numberseries 0,1, 2,3, 4 ........

Jis predecessor of 4, 2 is predecessor of 3 and 0 is the predecessor of 1. Therefore, the predecessor of a numberin
obtained by subtracting 1 from the number. Forexample, 4-1=3,3-1=2,1-1=0.

Exomple 13 : Sclve (-8)-({+3)

i i L i i 5 L
T L T T

e 5 4 -agh

N

2.

Solution
Step1 The sign of the integer (that has to be subtracted) is changed to the opposite sign.
~8~{+3} becomes (-9 + (=3}
Step2 Therefore, the answeris =12,
vy Mathematics-6 9 W)
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{f Example 14 : Solve-9-(+3) by using the number line.

._
®

]

Solution ¢ Inthis method, we need to add -3 to (—9). Thus, the directions of movement changes to the left
of -9 and not tothe right of -9. Hence, we get
R T e R e o B, S
J2 =il =0 9 4 -7 46 5 4 =3 2 <1 0 1 z 3

Therefore, the answersis-12
Example 15 : Solve2-4.

Solution :  After draw a number give are marks the integar 2 on it. Now we move 4 steps of the left of 2,
which number represents {-2).
Hence,2-4=-2
¥ -1
—i e — + 4 } + : : : 1 —
8y SR - 3 3 4 AN T
Therefore, the answeris-2.
Alternate method
We sloved this problemwithout number line as follows:
{2)-(4), becomes (2) (-4) [change the sign of the second integer]
I8 (=) Ki+)=-
Therefore, (2)-(4)=-2
g )
« Exercise
1. Subtract the following:
{a] (=2)=4 (b)) [=9)={=6) {e) (16)=(=16) id} (+1)=(=0)
le}  (=2)=4) () (+8)=(+4] (g (-9)-{-10) (h)  (+10)=(-8)

M 2-i-4)
2.  Findthevalue of the following:
(a) -B+8~(-25) (b) BO-(~70)=(~5) (c) —30+42-3-4 (d} (-12)+(=7)+(19)
(e}  (=10)+({-12)+16 (f) 50-{-140)—{-5)
3. Put >, < or=sign In the boxes gives below:
(o) 7-ta8)s(-8)[_] (-9)-(-9)+8 B 5)+a0-(-0) [ (~a)-94(-1)
(¢} (~18)-(-10)+16 [:] 7+{-15) - (-&) (d) 9-7+(-23) |:] B—20+(-7)
(&) 5)+47 [ ] (2147

™ w0
A% ub5"
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Points to Remamb:".‘.

& B W = B

Find the predecessor of the following numbers:
{a} (-1000) (b) O (e} 31001 (d} (-1000) (e) 109 (f)

» ':.'
v 1=L'
-

*

{-909)

What should be added 1o the sum of [ = 64) and 15 to make it egual to the sum of [-25) and |-10}7

Write "T" for true and ‘F for false statemaent of the following.

{a) The negative of an integer is negative.

(b} Thesmallestintegeris0.

le]  Everyintegerhasasuccessor.

id]  Thesum of aninteger and its additive inverse or oppaosite is 0.
(el  Thereisnosmallestinteger.

The number line moves In the decreasing order from right to left.

Zerois greater than any of the negative integer.

The sum of negative and positive integers is an integer which carries the sign of greater number.
The sum of two negative numbers is always a negathve number.

Negative numbers are always less than zero.

The sum of aninteger and its additive inverse or opposite s 0.

Zero s neither positive nor negative,

Zero isless than all positive numbers and bigger thanall negative numbers.

i

s

1. MULTIPLE CHOICE QUESTIONS (MCQs):

Tick {¥ ) the correct options.
(al Whichone of the following is correct for number line ?
(I} 2Istothe rightof-1 [} =7istherightof-6
(i) 2istheleftof-1 (W) Sistheleftof-6
(8] Whichone of the following is correct for 7,5 7
i} =5»=7 li) =7<=13 il 57 liv) =7<=10
(c) Onsubtracting=3 from =8, the resultis:
[} +5 )y =5 i) -=11 (v} 11
(d] Whatinteger should be added to—78 toget 07
(i} +100 () =100 (i} +78 (W) 101
- Mathematics-6 . L
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(2} ‘Matchwaon by 3 goals in a soccer match can be represented in integeras ;

iy -4 (i) =3 (iiiy 3 (iv) 1=2
{f}  Theadditive inverse of 504015
(} —5040 (i) - 4050 (i) +5040 [iv) +4050
(2] ThesuccessorofQis:
M 1 (i) -2 (i) -1 [lv) noneofthese
2. Arrange the following in ascending order :
{a] -1,10,0,-9,9,-8 {b] +175,-105,+77,~-88,~199
{e} -100,99,+101,-199,-10 {d) +77,-88,+75,-60,50
3. Write allintegers between the following pairs of numbers.
a) —7and7? (b) —-land-9 {¢] OandlD id)] —-Band0
4.  Which number in each of the following pairs is to the left of the other on the number line.
(a} -9,10 (b) -45,-50 e =148 d) -95,101
5.  Find the integer using number line.
(a] 5morethan-2 {6} 7maorethan(
{c)  10lessthan 15 {dl  10lessthan-9
6. Showthefallowing on number line :
@) 5+-3) (b) (-15)+5 (¢} 0+(-11) (d) (=7)+7
7.  Findthesuccessorof each of the following :
@) -t () -11 e} 10
(4 99 le} 100
B. Addthe following imtegers without using number line.
fa)] 17+38 (b) =72+ (=55) {c]  19+(=15) id] (=15}+19
9.  Subtract the tollowing onnumberfine :
(al 9from=15 i) 7from14 ic)] =11from-1 id] -=13from-18
10. What should be added to the sum of (-25) and 16 to make it equal to 19 7
fa) 28 (b) -9 el 18 (d) -19
11. Findthe predecessor of the following numbers.
(a) -100 (b) 99 ey -1 d] =10

s ]
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'ty Dbjective : Tolearn addition and subtraction of iIntegers while playing games.
Maoterials Required  : Somewood block, coloured papers (blue and grey),

-

-|.,.

Procedure -

wrapped with grey colour represents+1.
Addition:
Euppnﬁe we haveto add (-6) +3, !Mﬂ,ﬂ'ﬁ&i‘h}ﬂenl willtake & blue blocks and 3 grey blocks as follows,

.......... — r_.

I
;Iﬂlil]

3 blue blocks cancel all 3 grey blocks. 50, we have 3blue blocks left, which is the result.
50,{-B)+3=-3
Similarly, we can solve many sums.

Suppose the sum given |s
{(=3) + (=5).
Here, we neaed only blue blocks. Student will lay out 3 blue blocks and then 5 blue blocks below them as follows:

I
i
I
i
|
|
!
I
|
|
|
|
|
|
i
|
|
I
|
|
|
|
|
|
|
|
I
i
i
I
|
|
|
i
|
i
[
1
L
i
I
i
i
i
L
I
i
|
I
|
|
|
|
|
|
|
|
L]

Here, blocks do not cancel out each other because all are of blue colours.
So, we get B bluez blocks, which is the required result.
50,(-3)+(-5]= -8
Student should solve many similar sums.
Mathematics-6
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We stick blue and grey papers on the wood blocks. Blue colour denotes negative integers and grey colour]
denotes positive integers. Let each block wrapped with blue colour paper represents—1 and each hluci'.:
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Fractions
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Fraction are formed by splitting a whole into any number of pieces of equal size.

A number that compares part of an object or a set with the whole is called fractian, The guotient of two whole
numbers 'a’ and ‘b’ is written as a + b. |t means 'a’ divided by 'b'. It can also be written as 2 | Here, 2 jscalleda
fraction, where 'a'is the numerator of the fraction and 'b" is the denaminator of the fraction. o b

If a milk bar is divided into 8 equal parts as shown below.

The 3 parts taken out of it can be expressed as % of the whale.

i

4
P mi =

Thus, a fraction is a number representing a part of a whaole. The whaole may not be necessarily a single ohject. It
may be a group of objects also.

Fraction ¢ A fraction means a part of a whole or region. The whole may be one or more than one object. When a
whaole s divided into a number of equal parts and some of them are taken out of it, we get a fraction, The number
of equal parts into which an object is divided is called the depominator of the fraction while the number of parts
which are taken out of it is called the numerator of the fraction. While writing a fraction, the numerator and

denominator are separated by a bar, the numerator being above the bar and the denominator below the bar.

Numerat
Thus, Fraction= ——— 0

Denominator

5
Forexample : Inthe fraction 5 , 5isthe numerator and 7 is the denominator. It represents’S out of 7',

Theshaded portion represents 3
Example 1 : Write the fraction that represents the shaded part of each figure:
(a) (b)

Solution

{a) Total numberof equal parts = B (denominator)
Total number of shaded parts = 5 {numerator)

Hence, the shaded part represents the fraction =,

:\44‘ < o Mathematics-6
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{b) Total number of equal parts = 6 ({denominator)
Total number of shaded parts=1 (numerator)

i“ & Hence, the shaded part represents the fraction %

Fraction on the Number I.in-l.-
We have learnt to show natural numbers, whole numbers and integers like 0, 1,2, 3.......... ana number line.

Let us draw a number line and try to mark % onit

= 1 3 1 i

We know that < %cl. soitshould be lying between '0" and '1", ; 0 1 1
Example 2 : Show % on a number line, 2
Solution . D . . E
A - S | B
¥ =& 3
Divide the number line between "0’ and '1'into 3 equal parts.
Now, select the gap between Oand 1 that would be 2 .
Example 3 : Show 'I and B onanumberline.
Solution . 3 p 0
e T 2 1 NG TS ..
3 3 33 3 3 3 3 3~
3:13 aml" =11 s Iiesbatwnunlardlmﬁi lies between 2and 3.

Since 3 is the dm‘mmlnatur, we divide distance between 1 and 2 into three equal parts. Points P and O denotes
4 and 8 respectively.

Equiw-hml Fractions

1. G ¥ : -
i=ﬁ: 'i" Elﬂd‘i' iﬁmmmpies of equivalent fraction.

Equivalent fractions are obtained by multiplying or dividing the numerator and the denominator with the same
numbear.

o

b
e ] ] R
0

Bl olw sin

Therefore, -1:1. %. % and i% are equivalent fractions.

b1

Podi] b=t Pl | = Ped|
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7

6_6+6_1
12 1345 .2
6 3 2 1 . .
TI"uerefl:lrrE.n12 B dand 3 are equivalent fractions.

For two eguations to be equivalent:

Mumerator of the first = Denominator of the second = Denaminator of the first = Numerator of the second

Inother words, equivalent fractlons can be verified by crass multiplication of numerators and denominatons.

. r_R £
Example : (i) e then PS=QR

il %n% then 3x15=5x9

Here, 45=45

Example 4 : Fillin the box to make the fractions equivalent.
12 2

42
Solution : 12+ 2=>60r12 has been divided by 6 to obtain the numerator 2.

Hence, 42 also has to divided by 6 to obtain the new denominator.

a42+6=7

Example 5 : Fillinthe box to make fractions equivalent.

27 5

Solution : 27+9=30r27 hasbeen divided by 3 to obtain the denominator 9.

Hence, & has to be divided by 3 to obtain the new numerator.
B+3 =12
6 _2

This, 533

Example & : Checkwhether im‘nﬂzI are equivalent fractions.

Solution : By cross multiplication, 39x7=91=3 =273
39 E

Hence, a1 and 7 are equivalent fractions.
G‘r’ E) Types of Fractions

We shall discuss the various types of fractions in this section,
Proper Fraction

When the numerator is smaller than the denominator, the fraction is known as proper fraction.

1 6 7 2

15'13'15° % are examples of proper fraction.

‘ . ' ® o X A
t\‘l‘ EE . 3 %’* + B
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Improper Fraction

The fractions in which the numerator is either equal to or greater than the denominator are called improper ’ .

fractions.

WintoperFraction= {Whole Number = Denominator) + Numerator

Denaominator

1ete.

L

Foresample : ;-_

oo
-

Mixed Fraction
A combination of whole number and a proper fraction is called mixed fraction,
Mixed Fraction is written as:

Eluntlentﬁﬂﬂﬂ.i‘_‘f
AT Diviser
Example: 2212 43 etc
g e Moty

Exomple 7: Write the following as improper fraction:

3 7
), 5— ) 12—
(1) = (i) z
Solution : (i) Improperfraction = (Whole x Denominator) + Numerator
Denominator
51 _ (5%10)+3
10 10
50+3
10
= 23
10
! 7 122647
(i) 12 5 = 5
. T2t
E.
R
(]
Example 8: Write the following as mixed fraction:
Z1 14 - m
(|} F (i) £y (i) g
21
Solution : [l) r
Remainder
Mixed fraction= Quotient ———
Divisor
Ondividing 21 by 5 {i.e., 21+ 5), we get 4 as quotient and 1 as remainder,
21 _.1
30, B =4 5

Mathematics-6

; - N 2 Xw 2 07 . ¢
W83 3L e[ S FIRR 150 a4y

o N




- o 14
X S
On dividing 14 by 3 (i.e,, 14 + 3), we get 4 as quotient and 2 as remainder,

14 .2

it

29
(Hii} 3

Ondividing 29 by 4 {i.e., 29+ 4), we get 7 as quotient and 1 as remainder.

29 _1
Cn —mP—
. | 4
Like Fractions

Fractions with the same denominator are called | ke fraction.

1234
5'5's's aretheexamplesofalike fraction.

Unlike Fractions
Fractions with differant denominators are called un like fractions,

2345
E'f’i'i areexampies of unlike fraction.

Conversion of Unlike Fraction into Like Fraction

Take L.C.M. of all Denominators of the given Fractions. Multiply the numerator and denominator by such number
sothat denominator becomes equal to L.C.M.

237
Example 9 © Convert 3+4+g intolikefractions.
Solution

3, 4, 8
812
3, 1,1 LCM.of3,4,8=2x2x2x3=24
1. 1

W1H|H5M

Mow, the required like fractions are given by

2,2x8 16
3 3x8B 24

3 _3Ix6_18 )
2 4%6 24 {Making the denominator equal to the LC.M.)

o i iy T i,

8 8x3 24

Mathematics-6 e
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Example 10 :

Solution

Convert into like fractions.

|
-

o oo
-

2 |9,6 3,2
309,331
3,531
R

LCM.of 9,6,3,2=2x3x3=18

Mow, the required like fractions are given by
8_8x2 16
9 5:-:1 18

5_5%3_15

EE:H:S:LB

2_2x6_12
3 3I%6 1_3 (Making the deneminator equal to the L.C.M.)

\fi Exercise E

1. Whichof the following pairs are equivalent fractions 7

3
&) 3

15 4 28 5 25

Indﬁ B 3 andﬁ ic) Eanr.lﬁ

TR sl ,% -8 ,.,% 4
id) 2Eami T (e} a T if) a o

2.  Write'L' forlike pairs and "U’ for uniike pairs of fractions for the followings:

5 9 1 2
fa) Eand; D () 3§ and 3 D fc) Emdg

(d) Lepnd>

7 9

L] L

3 5 15 6

— A == and =

g 5 D{']'nn g L 0 ggend3

3.  Write P for proper and 'I' forimproper fractions for the following fractions:
5 I8 2
ta) = D B 33 D 1 I
4 1

d) i3 D (&) 63 D (1

d4.  Fillin the boxes to make the following pairs equivalent fractions:

5 ] T THE

_— — h‘ — e — —_—

[a) s (b) e (c) 4 D

@ 3-.12 (o 225 () e 2

5L T T T

Mathematics-6
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24 L -
e ®
,'.Id * 5. Convertthe following fractions into mixed fractions:
- f 9 19 27 150 18 11
{a) - {b) T (c) 3 (d) 17 (2) £l (n ?
&. Conwvert the following mixed fractions into improper fractions:
3 1 3 4 3 1
2— b) 5= 4= d 8= 9= fi 3=
ka) 1 {b) 7 [} 5 (d) g [&] 4 (F 3
7.  Represént the following on number line:
u 1 9 5 6 7
(@) 3 {B) 5 (e} B (d] 3 (] T (fh =
8.  Which of the following fractions are in the simplest form?
24 13 27 4 17 18
{a) % {b) 84 (ch 1 (d] 76 (] 53 (h 35
9. Reduce the following fractions tothelr simplest form:
16 80 21 58 60 108
@ 7 T 7 o 5 © &% " a4

Comparing Like Fractions
Compare the numerators of like fractions. The fractions having the greater numerator is greater than the fractions

having the smaller numerator.
Example 11 : b%.%.%. which is the largest and the smallest factions ?
Solutions : Since denominators are same in each case, therefore, fractions are like fractions.
% is the largest one, because numerator 9 is tha largest number of all.
% is the smallest one, because numerator 3 (s the smallest numerators.
Comparing Unlike Fractions

In case of same numerators, the fraction having the greater denominator Is smaller than the fraction having the
smaller denominator,

Example 12 : Compare the following fractions:

N . o
Solution : {a) Since denominators are different in each case, therefore fractions are unlike fractions.

In the case, when the numerators are same, the fraction having greater denominator is
smaller thanthe fraction having smaller denominator.

T 7
Thus,E * 17 (because 15<17)

{b} % > % (because 23 <33)

Mathematics-6 o
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(‘?) Addition and Subtraction of Fractions

If we can differentiate between like and unlike fractions, then it will be easy to learn addition and subtraction of
fractions. As we have learnt that fraction can only be compared if they are like fraction. Addition or subtraction of

twao or more fractions can be done only when they have common denominator.

Required fraction =

Sum or difference of numerators

Common denominator

Addition and Subtraction of Like Fractions
As like fractions have the same denominator, it Is easy to add or subtract them. We add numerators while adding
fractions and write the answer with the same denominator as that of the given fractions. If any fraction is mixed
fraction, then first convert the same into improper fraction and finally add them,

Alternately, the integral parts and the improper fractions may be added or subtracted separately.

Example 13 : (a) g...% (b) ?1_5
Solution . a) 2.1 241
£ 5
=3
5
25 28 25+28
e
() 5 5
.53
5
24 17
T_5.° 7-5
Solutian (a) > =
_2
3
) E_E‘=H-1?‘
8 B
=9
8
Alternate method
4 i 3
Example 15 : E+1E+1E
Solutions
4 1 3
— Bt e o
TR TRT
8.5 3
=(2+2)+—+—+=— =4
(2+2) 15+15+15
B
= if e
15
my Mathematics-6 G
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Example 16 : 35—23
Solutlons - 3- E
3- 3
7 5 2
-2+ (35) =1+ 3

2
=13

Addition and Subtraction of Unlike Fractions

When addition or subtraction is done between unlike fractions, we first convert them to respective like fractions or
equivalent fractions and then proceed as done earlier.

r G-
Example 17 : Subtract 1015
Solutions @ Inordertoconvertthese into like fractions, find L.C.M. of denominators,
510,15
2 2, 3
31, 3
i i

LCM.is5x2x3=30
MNow, we proceed to convert the fractions into like fractions.

7 ?HE 21 dE 5#3 18

——

10 'lﬂ,iﬂ 157 15x2: Hﬁ
Mow subtract the like fractions Le.

7.9 a8 21=18 3 _ 13

Gl

0 10

We can add or subﬂaﬂuﬂy fike mm*sn L|.nlll.~|.i fm:tlnns miust I:m tmmrted flrst into III:E frattmns h!fm
additian uriuhmu:ﬁnn.

2 7
Example 18: Add o and 5
Salution : Onorder to convert these into like fractions, find the L.C.M. of denominators.

1153
3,4

32

3 1

11 LCM=2xdx2x3=24

I“‘I”I”l
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Now, we proceed to convert the fractions into like fractions.

2_2x4_8 . 7_7x3_21

5 6x4 284 B Bx3 24

Mow, add the like fractions.

Example 19 : Add E;Ind IE

Solutions

e, 2,7_8 .21

6 8 24 24
_ 8+21

R

RS- W
T e

1

. Convert the mixed fractions into their respective improper fractions.
1.7 1.9
E i E and 2; E

Now, covert the improper fractions into like fractions.

We need to find the LC.M. of the denominators of these two fractions.
1_ 2,4

2102 emiszxz=4

1,1

Now, convert the fractions into like fractions.

7 72084 _ .9 9xi. o

27252 & U 4 dxt 4
Mow, add the mixed fractions

Alternate method

In this method, we need to group the integral parts together and fractions parts together. Then, we simply add or

subtract unlike fractions.

s

Mathematics-6
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Example 20 : Subtract T%—EE by using two methods.

Solutions ¢ Convert the mixed fractions into their respective improper fractions.

k| 2 32
2 2 kil 0
Mow convert the improper fractions into like fractions. We need to find the LC.M. of the

denominators of these two fractions.
2 |6, 4

*¥

L R
.=

S | LCM.is2x2x3=12

Mow, convert the fractionsinto like fractions.
1 _31x3. 93 32 3.2 64
4 4x3 12 6 6x2 12
MNow, subtract the mixed fractions
5 g 1 2 = 93 _ b4

3 g2, 3 32 .93 68
3% 6 12 12
— 64

1
m-nh

:

=2

=i

=
12
or
Using alternate method, we group the integral parts together and fractions parts together.

3 2
A
4 B

‘o

e

9-4
E[ 12 ]
5

= 1—

: L. S g
Example 21 : Findthevalue of ?i -!i + 33
Salution '

G | i 3.8
7==2=43= (7= LA P

S-23432 =0 z+a)(1 4*5]

First, we need to find the L.C.M. of denominators to convert them into equivalent fractions.
2|12, 4,6
1y 3

e PR T

1, 1, 1 Therefore, LCM. I52x2x3=12

"-r 54 ) Mathematics-6
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By converting into like fractions, we get
ix6_6 1x3_3 ., 1x2 2

2%6 12’ 4x3 12 6x2 12
Hence, the final working is as follows :

1 1 1 6—3+2
— — P ..-.=3
b ol "[ 12 )
8-3
=B+
%)
=g
T

Example 22 : Findthesumof §+;+5

Solutions We know that every whaole number is a fraction. 5o, the problem can be written as

1,25

1 7 EE 1 [(Awhole number onits own will have 1 as denominator)

Find L.C.M. of the denominators.
21471

1L

Conwert the fractions into like fractions

1x7 _7 2x2_4 Sx14 70
—=— and T
1::?' 14" 7x2 14 1=14 14

Finally, add the like fractions

—_— — T — —

First we needto find the L.C.M, of the denominatorsto convert them into equivalent fractions.

=T.+4+?ﬂ
14
B1 11
= == o Re==
14 14
1 L. .1 .3
Example 23 : Findthevalue of !—-I-EE-#—
2,1 2.1 3
Solutions : 2—-+3-=- =
231-3 4 =(2+3= 4](3 = q]
2[3,64
2]3,32
3]3,31
1, 1,1  therefore, the LCM.Is2%2%x3=12

Mathematics-6
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.'." * Converting the fraction into like fractions, we get
= f E—qzi 1":1 1 and 3::3.=-5-
Ind 12'6x2 12 4x3 12
Hence, the first working is as follow :
2 5
= (2+3 4].+[—-+E E]
8+2-8
R |
+[ 12 ]
1
= 135
Example 24 : Sangeetabought 5 m ribbon from the market. She cut off 13 m and gave it to her sister. What
is the total length of ribbon left with her?
Solutions ¢ Length of ribbon left with Sangeeta would be 5—1% m.
5 gé -3 11
1 411 =
We have to subtract Tfrum i
So, we findthe LC.M. ofdand 1 is4,
5_5x4 20 11 _11x1_11
1 1x4 4 4 axl 4
Now, find the value
c_z3.5 1 _20 1
4 1 4 4 A
_20-11
S
=Et1£ :11
4 4 4
1
So, length of ribbon left with Sangeeta is IE m.
o'
1 Exercise w
1. Addthe following:
7 5 5 .13 T
—_ = —_—— F—+b— .
e} 3 8 ® 32712 % T F 4l 979
3 9 1.1 - - X . 2
- fj] == Z+Z W 5+1=+2%
© 35 W 3*3 ® 33 ik 5
W 22e3ed ) 2%esdial o m Zalil
i 6 9 F & 3 15 10 36
":-‘ 56 Mathematics-6
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L d
v
Subitract the following:
- 3 3 40 25 - |
(@8] —=— () ——— <) —_— @) S5—=3-
Lt 5 i 8 8 3 3
12 S 3 g 1 i 7
3—— f ——= - et
(&) S (f} o (gl 33 (h) 5 4
2 .1 r I | -
Simplify the following:
) 4,2.3 o) L_4.8 g 3li9%a1 (@ geslozl
5'5 5 21 23 " S g8 a
- 7 9 el 3 1 3 T,
G—+4—-+1— (] =+3=—H#4= =3 3=3= [h) A—=*d=—41=
e Reteta M O e ® 7777 I SRt s

Rajesh takes E% minutes to walk across the park. Ritesh takes 3#::: minutes to do the same. Who takes less
time and by how much ?

Somi bought E m of ribbon and Omi
together ¢ 2 g
What should be added to the difference of IE and 8 toget 1

2
E m of ribbon. What is the total length of the ribbon they bought

2

3
2

km long distance. Out of which, ke covers 1% km by scooter and 5; km by cycle and

[

1
A boy covers lﬂi

the rest on foot. Find out the distance covered by the boy on foot.

GED Multiplication and Division of Fractions

PMultiplication of Fractions

The product of two fractions is a fraction whose numerator is equal to the product of the numerators of the given
fractions and the denominator is equal to the product of the denominators of the given fractions.

Don't forget to convert the fractions into their lowest terms. if the product is an improper fraction, convert itintoa

mixed fraction. .8 18
Example 25 Findthe productof 3 and J¢
Solution
Methodl @ First, wesimplify and then multiply
5o,
18 16 _ 18x16_ 24
20 15 20x15 25
-
2
- Mathematics-6 \
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, ®

i." “ Method2  : First, we multiply and then simplify
5o,

25
Example 26 : FhlﬂmtﬂrﬂduﬂnfE a o
12 '“'ﬁ i
Solution $ 1{}!5

3
Exomple 27 : Simplify Z*2-x3=
Solutian EH | 1 1

3,197

B 9 2

13:19::?
Bx9x2
399 111

" 144 7y 144

Division of Fractions

Todivide a fraction with another fraction, multiply the first fraction with the reciprocal of the second fraction.

3 15
Example 28 : Divide g by3g

315 a=3i5 105 35
Solution : E*E = 5x1t 120 (Since T is the reciprocal of = 35}
wl
5 8
Example 29 : Divide 3 by?
Solution ; %"'? =%+; (Since 7 can be written as ::-:

5.1 1
a7 ISince is reciprocal of 7)
5

Foud

! E8
‘ M  2edgm® o~ X;
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Example 30 : Simplify 4;+3i

L

R S - S
=EHE

57
=1

Solution

2 : 7
5 - | L
{m:e?srecnprccanll

A
| s

\f- I Exercise w

1. Findthe product of the following:

7,5 15, , 1,1 .
B 3"3 ! %52 T RET @ %33
6 4 9 4 .3 A | W
] f) —u7 3=—ub= h} 7=x8=
(e} 3“3 R 15“ B 5“ ; (h) gl 7
2.  Write whether the reciprocals of the following would be proper orimproper fractions.
3 _ 13 1 4
(a] 5 (k) 3 ey 11 (a] 24 (e) 15 (fh 5?
3.  Find the gquotients of the following :
510 6 543 4.8 1.3
N G U YOt N
1 2 3 5 i
5-%3 243 —+5 =+ —
{fl 3 (g 3 {h) a 4] ; 7 (i} 10

@ Simplification and Word Problems

BODMAS
B - Solve operations within brackets first,
First simple brackets ()
MNext curly brackets {}
Finally square brackets ]
O -  Multiply the fraction with the word " of " in between
D - Divide(+)
M- Multiply (=)
A- Add(+)
5 - Subtract{-)

The use of ‘of

% of E implies .. is to be multiplied by E.Hnweuer, this operation is done even before division, 355 of - isa

way of describing the fraction % . The following example will help in clarifying why the operation "of’ is solved

before D, M, Aand 5,
Mathematics-6
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Solution

Example 32 : Simplify E+——

Solution

R 4
o

Example 31 :

2

- N | 1
Simplify > 5+1+lnt“
1_3_1_B8  (Using ‘of Operation)
7 5 2 16
=E~—E+1 {Using “+' Operation)
-
=2 (Using *+' Opertion)
-
B 15
a5 {Using ‘=" pperation)

+ Z ‘+1-i]+5 bl FE
3 3 27 7

1u[l+1-1 E irE 1'-?1
4 13 3 2 7|9 7

2,1 E%E,, L(1,10),8).8], 50
5 2 4 ¢ 53 3 X7V 9 7
29 [8.6 1(1+2-3JE 8| S0
Eepmm| Sy =X $—ph— | —
52 |47 [4 6 7i 3G
I .=. & {1 1 E} El:}
S m| =
52147 467 9 T
- MERNEWOR T
S204 7 (24 7).8 T
_2,1.[3.6 7+144 8], 50
5 2 |4 T 168 9 '.-'
SENET A
5 2 |4 T 168 5§ T
.2, [3,7 151 97 50
5 2 {4 6 168 BJ 7
1G] Q
5 2 |8 7
B Gl 11?5+135 .50
5§ 2 | 1344 7
(2,1 23,50
5 2 1344 7
2 1 50F 1
B W —
5-2 192 1D
_2.1 507
5 2 1920
_ 768+960 - 507
1520
_1728-507 1221
1920 1920
® LA =

- 3
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Example 33 : 80 sweets are to be distributed among the boys in class VI, If there are 14 students present in

the class, nfwh%h are boys. How many sweets does each boy get?

Solution

5
80 +-ofl4
7

=m+[§-uu] = 80+ (5x2)

=80+ 10
=8

Thus, each boy will get 8 sweets.

‘hl Exercise m

Simplify the following:

3 7.3 - N P 4 3 .
— e M b =+4= ofl= T, et —N =
(@) 25:!:? {b) 3? 5 3 (] {25:1?]-&[14!1?]

ld) [inl)+[§+1]-i+1 (&) lnf[.];+.—]+}._-. Eu l-lgl(!ul]
4 85J4\5 2) 8 o\ TR AR 22 2

3 1
Anempty basket weighs 1: kg. Harl puts 2 3 kg of mangoas in the basket. What is the total weight of basket

and mangoes altogether ?

2 3
A cake was shared by three brothers. Piyvush ate; of the cake, Praveen ate E of the cake and Prabhat ate

the rest of the cake. Who got the biggest share of the cake?

- '..

»
@
L 3

%

1
a. le kg ricecosts T Iﬂ%.then how much would 1% kg rice cost?
1 3
5. AmntaIntha&"E fof milkout of which a cat drank 2 I. How much milk was left in the container?
2
6.  Afertravellingadistance of 24.25 km, Rachit found that g Of the journey was still left. Find the total
distance to be covered by Rachit 7
7.  Acard of length }"1% m has been cut into 26 pieces of equal lengths. What is the length of each piece?
B. Mauligave ¥ 100 to a shopkeeper. She bought a pen for T 1&% and a geometry baox for ﬂl% . How much
moaney will Maull get back fram the shopkeeper?
- Mathematics-6 6l .-\
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Numerator

#  Afractionisapartof wholeand is represented as:  Fraction = .
Denominator

A fraction is a number representing a part of whole. The whole may be a single object ora group of objects.
Inafraction, when numerator is less than denominator it is called proper fraction,

Ina fraction, when numerator s greater than denominator itis called improper fraction.

Afraction which consists of a natural number and a proper fraction is cafled mixed fraction,

Fractions with same denominator are called like fractions.

Fractions with different denominators are called unlike fractions.

When two fractions having the same numerators are compared, then the fraction with the greater denominator
will be smaller fraction,

+  Twofractions having different numerators and denominators are compared by making the same deneminator.

& & & & & B &

i

F

1. MULTIPLE CHOICE QUESTIONS (MCQs):

Tick | ) the carrect options.
(@] The fraction that represents 8 hours of adayis:
8 16 2 1
| Ry ) - i 2 =
" 5 ) 5 ot 2 W 3
(0) Onthenumberline, the point representing  lesbetween:
(] land2 () Dandl (i) 2and3 (v} 3and4
e} Which of the following are like fractions ?
328 657 "S5 ST 234
T _._ F _ iy _ I. _l_l_ I lI -"-'-
e 397 W 33 " 355
@ Mmcﬁunaquhafemtn-:—is:
3x2 =0 3+5
] 35_,_2 (i 5—!'2 {1k m () m
X
e} |If Ehequivalenttu 'i"n*,thenmevalueufxis:
(1) 10 iy 12 (i) 18 (%] 15
325 7
f I I: i f -'g--].-'p_'- b
(fl  Thesmallest fraction oM 3e 10
i L W 2 i 3 (v} 3
10 3 5 6

Mathematics-6 s
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759 12
The |argest fractionfrom — =, — — is:
. - 12 816 2
n L w 2
12 20
() Thevalueaf 243 is:
3 4 .
11 : K
)| = iy =
i T ) 5

F A Write four equivalent fractions of the following:

3 B
{a) Y (b} 3 4]
e} 2 n 2 (g
7 8
| Add the following:
2 3
= el R =
Bl $*3 (b}
{d} E+l+E ) 1+E+
4 12 3 7 5 13
4.  Subtractthe following:
31 21
i Bl
" 33 "3
5 2 v A |
(dj] 779 (&) "3 EE
5
B

above the ground 7

(it} -'E- fiv) --5—-
8 16
£ 17 13
[iily =— .
{1} T {iv) 1
1_1.. I:I:I] E
13 17
2 M 2
13 7
5
= E+1E
S
Ir 19
A
le} 5 10
- |
) 12 4

Avesss hod 4% Iofmilk Out of it 2 baby drank % b ow rriveh il Wit Tt i thesvisssel ?

An electric pole is :l:l% m long. If it lies 1% m under the ground, then how much part of the pole is

7. Rajuwasgiven 1% piece of cake and Rinku was gju'enlé piece of cake. Find the total amount of cake given to

both of them.

‘ﬁl ;

Here is a fraction 2 . Find an equivalent fraction to this where the denominator

is 4 more thanthe numerator.

Mathematics-6
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1 12 9 4 1 Bench mrks
6 15 10 7 3 near | oneas o | medr
1
2| | 2| [s] | ap| 2 =
19 5 8 40 9

{a] Sortyourcardsintothree groups - fractions near 0, fractions near %‘mﬂﬁm{mmr 1.
(b}  Withineach group, decide which fraction is the largest and which is the smallest.

{c}  Drderthe fractions from least to greabest by estimating the size of each fraction.

{d)  Make anewfraction card. Add it to the set by placingit in the correct group.

{e] Choose a fraction card from the given fractions. Make a new fraction card that, when added to the
fraction you have chosen, make ‘1",

e e e e e e . Y - R . e e e e e e

(T I I T Y BN NN D NN N N D BN T TN T BN BN TR I N TS N T

B . . o . - - e S - - S e - A . - S . /- . <. o - e - S - e S e e S R e e e i R - e S i

L]

” i
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Decimal

dgiiaissaaspddiddiiaaiaansaiAaddddd il iAadAiadiESEaREa e RaiAAaERAR i A REAaREAEARERER

Adecimal number in a number with a decimal point in it A decimal number consists of awhole number point and a
fractional point. A point or dot in used for decimal like 1.2 or 2.3 Etc,

Any fraction can be converted into a decimal number, The fractional numbers having denominators 10, 100, 1000
etc. are called decimal fractions or decimals, Some decimal fractions are expressed as given below:

3 7 19
[} — isexpressedas0.3 ) — ise sedasD.07 [lljp— & ssedas s, 19
( B s expr 1} s expressed as il :'EIIIII expre

The dot “." is called decimal point, Therefore, decimal fraction consists of two parts, Le., whale number part and
decimal part, and they are separated by the decimal point, Let us see :

decimal point

!

4 A 15
| 1
whaole number part decimal part

For example : 8.52 is a decimal number (read as eight point five two). 8 is called the whole number part or integral
part and 52 is called decimal part of this number. Now, we try to understand the decimal fraction
withthe help of the place value chart.

Value Chart of Some Decimul Numbers

Mm;l ‘ Integral part e Whobe number put : Dreeimal pan

Thoaesincls Mﬁ Tens Chies Tenths Humdreds Thousands

1000y | (* 100) (= 10) (1) |« [H_l“} (H%] [R 1 )
l— 10 1 1 (kR

5791.23 5 T 9 | i 2 3
914,128 9 | P 3 : 2 5
TE. [ 7 b ] | i (4]

@) cvlent ecimas

Decimals are a special type of fractions. Further, we have eguivalent fractions and eguivalent decimals too.

5
Consider, 0.5 = i=r1 as -.:I-'.u— ;-;5.
0 2 i5 10
Nowp, 050w Wt o LS80
100 2 2 50 100
- Mathematics-6 2
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500 1 500 500

,'.I': ? and 0.500 = i as =

k|

2 500 1000
Thus, 0.5, 0.50, 0.500 are equivalent decimals.

@ Like and Unlike Decimals

Like Decimal
Decimals with the same number of decimal places are called | ke decimals. It means that the number of digits after
the decimal point are the same,
Forexample : Onedecimal place: 3.9, 27.4, 1236
Twodecimal places : 3.92, 27.45, 123.69
Unlike Decimals
Decirnals having different number of decimals places are called unlike decimals, It means that the number of digits
after the decimal point Is not the same,
Foresample: 31.1, 15.67,327.111
Convert Unlike Decimals Inta Like Decimals
We can convert unlike decimals into like decimals by adding zeroes after the last digit to the right of the decimal

point.
For example : Consider three unlike decimalfractions

14 7 i3 4.561

{One decimal place) [Twa decimal places) [Three decimal places)

If we want to convert the decimals into three places of decimals, then
14 1.400 (two zeroes added)

723 = 7230 (one zero added)

4%11 4561 [three places of decimals)

----------------

While comparing decimals, the number with the greater whole part is greater or larger. If the whole part is the
same then check the tenths part e, extreme left digit of the decimal part. The number with the greater tenths
part is greater. If both the whole part and tenths part are the same, then we check the hundredth part and the
numberwhich hasa greater hundredth part is greater or larger.

Ifthe numbers have all these as equal, then we check whether the thousandths part is greater.
Example ! * Compare the following decimal numbers.
[#] 27.37 and 31.98 |b) 6.78 and 6.79
Solution : [a) Herethewhole partsare 27 and 31,
Since 31>27, sowecansaythat31.88 = 27.37

[t} Here the whole parts are the same i.e,, both have '6' as the whole part. S0 we will check the
tenths part. Here tenths parts are same as '7". 50 we look hundredth part which is '8' in the first
number and '9"in the second number.

As 8 <9, 50 wecansay
,.. 6.78 < .79
/ 66 Mathematics-6
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Example 2: Compare the following decimal numbers.
(a] 7.25and7.025 (s} 21.45and 21.406
Solution : (a) 7.25and7.025

Here the whole part is the same i.e., 7', So we will look at the tenth part which is ‘2" in the first
numberand '0" inthe second.

As2 >0, sowesaythat?7.25 >7.025
(b} 21.45and21.406

Here the whole part is the same as well as the tenths part. 5o we will look at the hundredth part
which is 'S’ for the first number and "0' for the second number.

As5>0, sowecansaythat21.45>21.406

@ Conversion of a Decimal into a Fraction

Tochange a decimal into a fraction. We should to follow the following steps :

Step 1 : Write the decimal without the decimal point as the numerator af the fraction.
Step 2 ¢ Write 1in the denominator followed by as many zeros as the number of decimal places in the gives
number.
Step 3 :  Simplify the fraction and write the fraction in the lowest form.
Example 3: Convert each of the following decimals into fractions.
{a) 8.25 (b) 723246
B25 1 3 a4
i ] BS =2 — = =—=z=— = 8-
N < 100 20 4 4
(B} 723.246 = Ll = 2 ?HE
1000 500 500

Conversion by Long Division Mathod

Wecan change a fraction into decimal by using long division methad. For that, we should follow the following steps:
Stepl : Convert the divided to a suitable equivalent decimal.

Step2 :  Whenthe digit to the right of the decimal point is brought down, a decimal pointin to be placed in quotient.

Example 4: Convert * into adecimal fraction.
10

Solution % means 4 divided by 10.

4, being less than 10, 5o, 4 cannot be divided by 10,
But 4 units = 40 tenths, which can be divided by 10

0.4
:I.EI_: :g «— [decimal point placed in the quotient at this step)
00

Thus, therefore % =04

Mathematics-6
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Example 5: Convert % into a decimal fraction. E
4 '
Solution g means, 4 divided by 8 -j;.ﬂ

y i 40 =—— {decimal point placed in the
4is less than 8, so that 4 cannot be divided by 8. ~ 40 quotient at this step)

L

But 4 units= 40 tenths, which can be divided by 8.
Thus, — = 0.5
8

(‘?‘) Conversion of a Fraction into a Decimal

Tachange a fraction intoa decimal, we take the following steps :
Step 1 :  Firstchange the given fraction into an equivalent fraction with the denominatoras 10,100, 1000, etc.

Step 2 i In case the number of digits in numerator is less than the number of zeroes in denominator, we
place zero just right to decimal.

Example 6: () .:‘5. (b) i%
§ 5=25 125
Solution s =——=1125
olution (a) PRI
W aE - e ™ s

4 4 4=35 100
We can convert a fractioninto its decimal form using the long division method.

ﬁ Exercise W

1. Flllinthe boxes with *>»", ‘=" or <’ signs tocompare the decimals.

@ 123s [ ] 192 ib) 8360 | | 8306 () 14125 [ ] 795
(d) 325 [ ] 32500 lef a23s6 [ | 42365 (M 303 [ ] 303
(8) 243 [ ] 204 th) 261001 [ ] 261

2. Arrange the following decimals in ascending order.
(al 77.3,7.77,0.777,7770 (b 0.07,0.17,7.117,7.007
© 2.1,2:01,2.0,2.25 ld) 26.5,26.54,26.57,2.657
(s) 7.39,7.19,17.309,17.390 () 1.617,1.712,1.434,1.999

3. Arrange the following decimals in descending order.

(a) 0.098,0.56,0.31,0.010 (b) 34.1,34.2,34.02,34.01
& 11.11.1.111,111.1.1111, (d] 0.4,0536,067,0.112
{e] 89.1,89.02,89.01,89.2 (f) 21.12,2.112,711.2,0.221
Mathematics-6
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4. Convertthe following unlike decimals into like decimals.
(a) 2.3, 4.34,5.212 {b) 0.2,30.27,30.275 {t) 255,2555,0.255
(d) 9.05,2.5,2.533 je) 456.3,.4.56,4.356 ) R 5 s s e o B s |
8. Convertthe following decimal into fractions.
{a) 4.125 (b) 2222 e} 0.25% (d) 0©.29 {e) 87.003
ih 1.7 &) 027 (h] 47.23 () 2111 Ul 0.234
E. Convertthefollowing fractions into decimals.
3 435 2469 3 2211
=ereer h rpr— E—— L ———
T T T R T T
131 39 2008 45 89
R -y g | - g o
i 30 (&) 0 (k) 2000 (i 100 )] 100
7. Convert the following to decimal fractions by converting the denominatorto 10, 100, 1000 etc.
96 16 9 43 4
{a) 15 (b) Py {c 2 (d) 50 (e) 5
209 ) 52 14 3
f) — — T T =
= (&) 5 Ll W i v i1 e

(2.

./ Addition and Subtraction of Decimals

Forthe addition and subtraction of decimals, we take the following steps.

Stepl
Step 2 3

Step3

Example 7:

Solution

Example 8:
Solution

P -

¢ Ifthe decimals are unlike, then we need to convert them into like decimals.

The addition and subtraction can them be carried out as we do for whole numbers. But make sure
that the decimals are aligned properly. Place them in columns.

: The decimal points must be placed directly below each other, so that tenths are below tenths,

hundredths are below hundredths and thousandths are below thousandths,
The decimal paint will He directly below the decimal points of the numbers.

"

Add7.23and4.11

la) Add3.52,7.5and19.06 bl Add19.2,0.007 and 3.64

: (4] Asthedecimals are unlike, we will convert them into like decimals. So we will write 7.5a57.50,
e, 3. 82
T.50
+ 18 06

30 . 0f | [Notethe position of the decimal point in the numbers and in the answer )

Thus, 3.52+7.5+19.06 = 30.08

X 2 X w 2"

&

&

L&

*

'i'

»

=

-
- G 3 - | nS M :
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[} Asthe decimals are unlike, we will convert the decimals into like decimals, we will write 19.2 as
19.200 and 3.64 353,640

Now. ™9 200
0. 0oy
= Ii : ::f; {Mote the position of the decimal point in the numbers and in the answer )
Thus, 19.2 + D.007 + 3.64=22.847
Exomple 9 : (a) Subtract27.6from 30.05 (b} Subtract8.345 from 15
Solution ¢ (&) Atfirst we will convert the given decimals into like decimals. 50 we will write 27, 6as 27.60
Now, il
FH. A5
~27.60 [ {Nete the position of the decimal point in the numbers and in the
1.45 | answer)

Thus, 30.05-27.6=2.45
(k) First we will convert the given decimals into like decimals. 5o, we will write 15 as 15,000

—  Thus, 15-8.345=6.665

Example 10: Simplify 24-27.047 +5.26

Solution :  First we will convert the given decimals into like decimals. 5o, we will write 24 as 24.000 and 5.26
as5.260
Mow, |
and
Thus, 24-27.047 +5,26 = 2.213
‘,v‘ Exercise m

Add the following.
fa) 7.2+4.6 B} 05+2.6 {e]l 523.4+4641.6
(d} 71.29+88%5 (e} 14.354+9.109 i 411407
g} 89+6.345 {h) 2.567+0.798 4+ 1.46 i 162.34+73.46
Subtractthe following.
faj 78.9-—4.B90 (by 11.75-92 (e} 122.50-31.239 (d]* 1-0.005
(e} 0.206-0.001 (f] 784978-456.71(g] 665.087-56.723 (h) 876.2-23.55
Simplify the following.
la} 35+1.3-215 {b) 31.746-105.6+200.05 (¢) 2.67-1.787+1.878
(d} 101.28+29.19-30.27 el 3.28+1.63-4.9 (f] 65.3-42.71-23.531+4+33.136

(gl 131.131+113.113-211.211 (h) 6.7+3.21-7.463 I} 5-55+2.7
What should be addedto 2.375toget 57

Mathematics-6
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@ Multiplication and Division of Decimals : 4

For the multiplication and division of decimals, we taka the following steps.

Step1 ¢ Incase of multiplication, the product is a decimal fraction, with the same digits as the multiplicand in
which the decimal point has shifted to the right by as many places as the number of zeroes in the
multiplier often 1.

Step 2 : IF the multiplier is a whole number or a decimal fraction. Then, the product will have as many
decimal places as the sum of the decimal places in the multiplicand and the multiplier.

Step3 i Incase of divisions, the quotient is a decimal fraction, with the same digits as the dividend, inwhich
the decimal point has shifted to the left by as many places as the number of zeroes in the divison
after 1.

Stepd ¢ If the divisor is a whole number or a decimal fraction then the divided as well as the divisor are

multiplied by 10,100, 1000, ate. In order to make the divisor 3 whola number, Then the division is
carried out, taking care to place a decimal point in the quotient as soon as the tenths digit is brought
down from the dividend.

Example 11: Solve the following.
(a) 5132=10 {b) 2.345x 10000
(e} 17.137x21.14
Solution [ (a) 51.12x10
Numberof zeroes in multiplier after 1is 1, move decimal point 1 place to the right.
Thus, 51.12 =10
=511.20
() 2.3452= 10000
Number of zeroes inmultiplier after 1is 4, move decimal point 4 places to the right.
Thus, 2.345 10000 = 23450

(o) 17.137x21.14
Multiply by ignoring the decimal point

17137

« X114

~ hES4%
17137~
137 ux
342 T4=ux
64.73x1 36227618

Decimal places in17.137=3
Decimal placesin21.14=2
Decimal places in product =5

Thus, 17.137=21.14 =362.27618
Example 12: Find the quotients of the following :
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- * {a) 16.15+10 ib) 5.9+1000 fc] 282.04+11
Solution : la) 1B.21+10

b

Number of zeroes in divisor after 1is 1
Move decimal point 1 place to the left.
Thus; 16.15+10=1.615

(b) 5.9+1000
Numberof zeros indivisorafter 1is 3
hMowve decimal paint 3 places to the left
Thus, 5.9+ 1000 =0.0059

ic) 282.04:11

1.  Find the products of the following

i5.64

115 2182.04
27 Since the divisor s a whole number, there Is no need to

632 multiply the dividend and divisor by 10, 100, 1000, etc.
=55
70 «—— Place decimal point in quotient as the tenths place & brought down,
- 66
44

~44
oo Thus 28204 +11=2564

\#I Exercise @

1. (sl 0132x10 £.354 = 100 ie]  72.09%100
{d) 182.03x10 |u:| 0.005 x 100 N 152.115x100
gl 114.2x2.14 thl 147522112 i} 22.43x6.78
il 6.567x1.143 (k] 317x236x11.47 }  22.48x112.36
1. Find the quotients af the following.
la)  11.13+2.1 (b) 1.56#1.3 (c) 364.19+10 (d) 0.001+100
{e] 108.5+50 (]l 10.101+ 1000 (g] 6.752+5.275 (hi 3.8778+1.124

Points to Rn!mnnsnmbua'?s

‘-ﬂ- Fractions with denominators 10,100, 1000, etc, are known as decimal fractions or decimals,

Decimal number has whole number part and decimal part separated by decimal point.

2eros to the extreme right side of the decimals doés not have any value.

%  Twodecimal having same number of decimal places are like decimal and decimals having different decimal places
are unlike decimals.

< Toadd or subtract decimals, it is easker to convert them as like decimals and then add or subtract, as we do for

whale numbers,

>
e

Mathematics-6 B
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MULTIPLE CHOICE QUESTIONS (MCQsj:

<

)

L ]

el 4
A,

Tick {¥ ) the correct options.
52
| — |5
(a] Thevalueof 1000
[ .52 (il 00052 (ily 0052 {iv] D.052
¥
(b) Thevalueof 3& I5:
i 3.7 () ©0.37 (i) -3.07 fivi 3.70 |
(c)  Which of the following are unlike decimals 7
i 22344251 (il 35 4.0555,65
(i) 0.8,5.1,0.5,10.8 (w} 12.12,0.15,5.51,0.79
(d) B.25segualto:
(i} EJ: Ly EE (il 5= fiv) H-i
2 12 5 a 4
(@) Thevalu!m-ﬁ Is:
(i} 0012 ) 0.120 (i) 0,011 iiW) 12000
=
(f) Thnah.mullmm
iy 0.005 {li} 05 (i) 0.05 {iv) 0.0005
g] 7.5isequalto:
1 1 1  §
2. Fillinthe boxes with '>°,"=" or ‘<" signsta compare the decimals.
la) B8.25 7.005 {b) &9.002 2.567 e} 243 2.43
(d) 42.326 42.336 ) B4.B7R B5.979 i 178 17.09
(g] 2223 2.224 ih)y - 3.03 3.03
3. Conwert thefollowing fractions into decimals.,
32 235 2008 2211
2 oo () 10000 L L
31 39 2009 a5
(&) 0 if) 100 (g} 100 (k) 1000
4. Convert the following fractions into decimals by long division method.
12 9 5 4
la) 25 b) = € 3 @ 37
2 4 1 9
&) 3= U g 3 T
5. Find the product of the following.
(3) 1.09=100 () 8321=1.006 {e} B8.25=1.009 (d] 2.23x1.0023
{g) 1.235x1000 () 2.895x10 ig] 191.1=2.234 (h] 9.89x%1000
(i) 21.23x1000 [J}] 8.531x100
Mathematics-6 73 -\
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. o 6. Find thequotients of the following.

"4

L -]
®
(2a) 231.7+70
(d] 108.5:50

4

L

(b} 10032+80

e

364.19+ 100

(el
ifi

38778+1.124
10.101 + 1000

Pooja bought a book for rupees 69 and 25 paise, a pen for ¥ 19.75, a geometry
box for ¥ 53.25 and gave the shopkeeper 500 rupees note, How much balance

did she get back? Express the answer in rupees.
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COLOURING DECIMAL MUMBERS
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Objective

Materials Required

Tocreate decimal numbers,

Colour pencils.

In the tables below, create the target decimal numbers by colouring two boxes with the same colour.
Suppose target number is 7.9.
We know that: 7+0.9=7.9, s0 7 and 0.9 should be coloured same. First one is done foryou.
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I
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|
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Tablel l
0.1 0.2 03 0.4 05 0.6 0.7 0.8 as | |
]
. = \ o' e i |
1 2 3 4 5 6 7 8 g :
= e I
Target numhers: E
la) 8.9 (b} 6.1 (c) 39 I
I
Ild} 6.1 (e) 83 (f) 9.4 l
.’
|
=_'qr.r: 0.03 0.04 0,05 0.06 0.07 0.08 0.09 |
I
l.'l.i 0.2 03 0.4 0s 06 07 0.8 0.9 f
- ,‘
1 2 3 4 5 6 7 B 9 1
|
Target numbers; :'
(a) 6.89 (b) 9.23 () 2.56 :
(d) 809 (e) 5.27 (f 3.34 |
.‘
______________________________________________________________ |
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(Based on Chapters 4 to 6)
A. Multiple Cholee Questions [MCOs).
Tick {¥') the correct option.
1 What frazctiunufaday'lsdhnurs? 9
W Yy 8
X s Som 3
- 3 § represents
(l mixed fraction ,rl (i} likefraction
czun improper fraction r} {lil}  properfraction
3 10 isexpressedas
(.03 T3 ol 523
(i) 02 % W none
4. Onsubtracting 27.6 from 30,05, we gt
) 345 TS ) sa4z
(W) 1.45 ' BT
5 Whichof the following sign will show the relation — 117 —118
f = "':‘i W =
(i) = T, W Noneofthese
E.  Findthevalueof15 |- | -2|
M =1 Ty W -3
M) 3 ’_"} v 1
7 Avariableis an algebra identity that can be assigned any value from the set of
{il  Natural numbers r_.:i (il Wholenumbers
(i} Realnumbers F_.-:i {iv] None
8. Algebraic expressions with only one term are called as
(i}  Binomials r_:.‘u (i}  Polynomials
i) Monomials il""; (v} Trinomials
Mathematics-6
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The value of 9.5 is equal to

1._.1 ‘:'.,_:'-*

() 5% K 4 g%
(i) 9% r‘; (i) 5%
Fill in the blanks.
1. Zeroestothe extreme right side of the decimalsdonot have any .......cocci i
2.  While comparing decimals, the number with the greaterwholepartis.......comnimmin
1. The number of digits after the decimal pointare ................ :
4. Afraction is sald to be in its lowest form if the numerator and denominator do not have any cemmon

FALEOE BXCRPE — sciisiosiio s agliRI :

Tick () for the true statemant and cross {¥) for the false statement.

i

m o m A

- P

25 340 5
The product of 3 and T lEB'

The decimals value of E i50.5.

The descendingorder of 0.4, 0.536, 0.67,0.112 is0.67,0.536, 0.4,0.112
Ifthe decimals are unlike, then we convert them into like decimals to add,
Zeroisgreater than any of the negative integer.

Inafraction, when numerator is greater than denominator, it Iscalled improper fraction.

Any fixed number is not constant.
The sum of two negative numbers is always a negative number.

When the numerator and denominator are same, it means the complete whole or one.
28

10 gﬁ is express as 92 8.

COOOOGAAA3
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Model Test Paper-|

(Based on Chapters 1 to 6)

Instructions :
1. Allguestionsare compulsory,

2. The question paper consists of 18 questions divided into three sections — A, B, C. Section A consists of 10
questions of 2 marks each, Section B of 5 questions of 3 marks each, and 5ection C of 3 guestions of 5

marks each.

(SECTION - A )

Find the difference between the greatest and smallest number that can be written by using digits 7, 0,9, 4 and
2 onlyonce,

What is the smallest 4 digit number which does not change if digits are written inreverse order?
ffa=7 b=9andc =2, find the following:
(I}  ax{b+c) (i1} ab+ac

Test the divisibility of 70169803 by 11.

5. The product of two numbersis 2160 and their HCF is 12, Find their LCM.

Write the Roman number for each of the following:
i} 637 (i) =9

7. Mr. Rajdeepbought 1 kg of ice-cream bar. After his children had eaten sume_% kg of ice-cream bar were left.

How much had they eaten?

On a particular day, Mr Ramesh Walked ?l km, Mr. Suresh El% km and Mr. Sharma 12% km. Calculate the
total distance covered byall of them.

9. Write inespanded form :

(i} 7.94 (i) 17538

10,  Write four negative integers greater than— 15 and four negative integers less than - 5.

Mathematics-6

3
™

- o ot N 2 X< .2
w P b 4+ ¥

by
a0
-3J
«d
- |
LEY
&y




-'%-.
“’r‘. |

12.
13.

1.

16.

17.

1B.

(SECTION-B )

Identify the fraction in each and write. Are these fractions equivalent? Also add these fractions.

Find HCF of 144, 180, 384 by division method.

3 :
Subtract - from = and add Etﬂ 5

Add 311 and 1% ;
Convert E' E. E' 1 intalike fractions.
56 8.2
(SecTiON - C )

Mithun purchased 40 bottles of Pepsi, 20 Bread Pakora and 25 Samosas fu_r;,parw. The cost of a bottle of

5

2

1

Pepsi, a Bread Pakoraand aSamosais ¥ 15, T 6.and T 7 respectively, Find the total amount spent by Mithun,

Find the sum of four square numbers i.e., 2°+3° + 4" +§', and subtract this number from the sum of 3"+ 4°,
Write each of following as decimals,

i

e . 3

10 100 1000

i)

w

i g
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Introduction to Algebra
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Algebra is genralised of arithmetic.
Algebra is a branch of mathematics that deals with variables, constants and algebraic expressions. Aryabhatta,

Mahavira, Bhaskara, and Brahma Gupta were the major mathematicians of ancient India. They contributed a lot to
algebra and mathematics. Algebra deals with variables and equations. We have to find solutions or situations
which have been representad through algebraic equations and inequalities,

(‘?) Understanding the Basic Logic

When variables, numbers and brackets are logically combined to represent a phenomenon of science or
mathematics the above expression and reaction is called the basic logic if algebraic expression. i-e ﬂ-}ﬂaﬂ etc.
Let us take up a simple experiment. Take a box of matchsticks. You can also take small sticks made of plastic to
conduct this experiment. Make the following pattern with the help of three matchsticks:

¢ L ]
MNote that you have used throee sticks to show the letter ‘A’ of the English alphabet.

Mow, scrap this 'A' now, create the second pattern, as follows :
/\ t N\
/’_ & ' [ ] @ L 3

] 20 e@ v °@ &
From the given pattern, it is clear that you have made 6 A's. The total number of sticks used to make it=6x 3 = 18,
Let us make a table now :

No. of A's Formed 1 2 3 q 5 B

. No:of Matchsticksused | 3 | 6 | 9 | 12 | 15 | 18

We have skipped the exercise of making 2, 3, 4, and 5 A's from the matchsticks.
We know that a relationship exists between the number of single patterns{A's) and the total number of sticks used

tocreate them. Thus, we have ;
Mo, of matchsticks used = 3IxNao.of A'screated
Let no. of A's created =m

So, no. of matchsticksused = 3Im
We can use this simple expression to get the number of matchsticks used for all patterns that are in the shape

of'A,
Mathematics-6 79 q‘
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Inalgebra, letters represent numbers, They are variables. They can acquire any value,

Eg : We want to create ‘A’ 355 times using matchsticks.
=» No. of matchsticks required = 3 m
= 1x 355 = 1065

WINAGTERIRETIN, o e

Here, m s avariable. It is alumlmn lnwurcase letter {in alp,ebﬂ‘r The numbers 1 2 3,4 .. are mm%m
constants and variables in algehni Wt use them to find out the \radues nh'arla bles.

--------------------------------------

Euumplr. 1 : Theletter | of the English Alphabet requhsﬁmaﬂstkhmaetmlﬂd. Further, more
sticks are placed to continue. The pattern of - or reverseof ' ,i.e. | | |makesa fine structure.

Derive an algebraic formula for matchsticks needed to make ' patterns, all connected to make

achain.
Solution :  The first ' peeds 5 matchsticks. The next 5 is to be placed in such 2 manner that it supports the

pattern or first -, Sa, second -y is an inverted = and it needs only 4 matchsticks. The first matchstick
of the new (second) ' is the last matchstick of the first . This logic has been repeated. The final

pattern has been shown here, in given figure.

Letn = numberof ", patterns(in forward or reverse patterns)
First  needs =5 matchsticks

The other —, patterns need only 4 matchsticks = n-1

S0, the algebraic expression is

Mo. of matchsticks neaded =5+(n-1}4

inour case, n=4

So, no. of matchsticks needed

-

ar

-

gigh

UL

]

S5+[n—-1}4
S+(4-1)14
S4(3x4d)

S+12=17
The given figure shows 17 matchsticks. That is how we derive algebraic expressions to solve prablems.

@ Constants and Variables

There are two types of symbols in Algebra ......
(i} Contents and
(il) variables
Algebra is based on the relationships of constants and variables. Let us define them.
Constant : A constant is a fixed value of a real number that is part of an algebraic expression,

EE: 2m=10

Here 2 and 10 are constants

Mathematics-6
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10 ’ %
= m = =5 =5 "
50, m also is a constant in this example. The value of constant does not vary.
Variable

Avariable is an algebraic entity that can be assigned any value from the set of Real Numbers. Variables are used to
do calculations in algebraic condition. Constants help them in this process

Eg. 2m+4n=10
Ffm=1n=2
we get,
(2x1)+(4x2)=10
=+ 10 = 10 which is true,
Here, the value of the variable should be such that it satisfies the algebraic expression, equality or inequality.
Eg. : Fine to be given to school = 100 + (30 = nj
Where n = number or days for which child remains absent from school. This value (n) can vary, The basic fine (T 100)
remains fixed for all children,
i n = 3 days, we have
Fine to be given to school = 100+ (30 = n)
=100+ (30 % 3)
=100+90=% 190

| ;;":"i_fi- A I

-1y

You can use variables like a, b, ¢, p. g, r, m, n, o etc. orany other letter of the alphabet. But note that it must be usedina '

@ Mathematical Operations, Symbols and Inputs

All farm of arithmetic operations [+, =, +, ) are valid in the calculations of algebra, Moreover, the brackets and
powers of variables and constants are also used in algebra.

1, =8

2, 229 = n=3 m=11

3. la+b)+(c+d) =10=2a+b+c+d =10

4, Bx+7 =37= x=6

Let us revise some basic mathematical concepts and from basic arithmetic operations in the exercise that follows

Eg

(we would need the same later),

p— Mathematics-6
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\fl’ Exercise

A pattern of squares is created in which the first sguare takes four matchsticks and subseguent patterns
(squares) reguire only 3 matchsticks each. Develop an algebraic expression to calculate the number of
matchsticks in the pattern with the given number of squares.

4 matchsticks required

3 matchsticks required for all plus 1 addition (for the
first square).

{a) Find out the algebraic expression.

{b) Findthenumberof matchsticks needed to make such 12 boxes.
Write the formula for calculating the perimeter of an equilateral triangle.
Write the formula for the perimeter of the following:

{a} Asquare (b} Arectangle

Write algebralc expressions for the following:

{a) Thesumofmandn (b} Idividedbyp fc) % divided by 320

(d} Subtract 105 fromx {e] Thesumofnandad2? {fi Theproductofkandp

Aroom has 25 desks. Find a rule which should give the total number of desks in the rooms specified by us.
Write the following as products:

{a) [+1+1+] ib] b+b+b+b+b+b
Write the following as additions:
{a) 4 {b} 7x

Algebra— The Basic Rules

The following rules are applicable [we assume that you are aware of the concept of constant, variable, arithmetic
operators parentheses, symbols and inputs).

Arithmetic Expression

When numbers are connected to one another through basic arithmetic operators and brackets, they are together
called arithmetic expression.

Eg

T (2x3)x9=-5x3 +64

Mathematics-6
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Algebraic Expression:- In Algebra we not only dead with numbers, we deal with some letters also which
represents different numbers: For Example, Formula in the generalised result of arithmetic but We use letters
to represent numbers from it

Suppose ( E.g) we consider three circles of radius 5cm, 6cm, 7ecm respectively, So we can say or write radius r =
Scmy, 6em;, Tem, These “r” represents different number.

Main Features of Algebraic Expressions

1. They have afew parts which may be constants or variable or both.

2. The every part of an algebraic expression is called term. In some terms {like 3 or 3m etc., the arithmetic
operations may be missing. 25

3. Algebralc expressions with only one term are called monamials,

Eg: ?p,—%,s‘ —4r

4, Algebraic expressions with two variables are called binomials. Eg:n +4 and ?:;ﬂ'am binominals (having two
terms each). In these cases, arithmetic operations have been done (plus and minus in these two expressions
respectively)

5. Algebralc expressions with three term are called trinomials.

Eg: 4p—4g+B0and121-11m-25aretrinomials.

6. Algebraic expressions with more than three terms are called polynomials. They involve two or more
variables. Constants may also be used.

Eg:30p+11q+10r= 12 and 6l + 7m=8&n + 100 are the exampies of polynomials.

7. Thealgebraic expressions have the feature that only the variables of the same type can be added, subtracted,
divided or multiplied. Two different variables can be multiplied, divided, added or subtracted but they need
more inputs or processing, They cannot give results if they have simple relationship or one algebraic
expression only the idea is to calculate the value of one er more variables to satisfy a given condition or to
achieve a particular resultin mathmatics or science, Deep calculations may be involved in higher classes.

Rules for Algebraic Expressions
(a) Commutative Property over Addition

If a and bare two real numbers, we have:a+b=b+a
All cases must be considered to satisfy the rule.
W, a=12  b=8 = a+b=12+8 =720
=a+h=12+48=b+a=8+12
Thisis called the commutativity of addition or variables,
Alsonotethata+7=7+a
50, the order of addition is not important.
(b) Commutative Property over Multiplication
Ifa and b are two real numbers, we have:
axb= bxa
All cases must be considered to satisfy the rule.
If a=30andb=18
=axh=30x18=b=xa=18x30
- Mathematics-6 > i
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This is called the commutation of multiplication of variables,
Alsonotethatax15=15x3
S0, the order of multiplication is not important.

(¢} Associative Property over Addition
Ifa, band c are thres real numbers, we have:
(a+b)+c=a+lb+cl=b+(a+c)
All cases must be considered to satisfy the rule.
Ifa=19,b=17and c=31, we have:
(a+b)+c=(19+17)+31=36+31=67
a+(b+c)=19+{17+31) =19+4B=67
bela+c)=17+(19+31)=17+50=67
Thisis called associative praperty ef variables over addition,
Notethat:(a+b)+15=a+|b+15)=b+(a+15)
So, the order of addition is not important.

{d) Associative Property over Multiplication
Ifa, b and c are three real numbers, we have:
(axb)xc=ax{bxcl=bx[axc)
All cases must be considered tosatlsfy the rule,
ifa=10,b=12andc=5, we have:
[axb)xc={10x12)x5=120x5=600
A% (bxc)=10x(12=x5)=10x60=600
bxfaxc)=12x({10x5)=12 x50 =600
This is called associative property of variables over multiplication.
Alsonotethat (b=¢)=25=b=(c=25)

' =cx(b*25)

50, the order or multiplication is not important.

(e} Distributive Property over Addition
Let a, b and care three real numbers. Thus, we have:
ax(b+¢l=axb+axc=ab+ac
All cases must be considerad to satisfy the rule.
Ifa=5b=Bandc=11, wehaveax(b+c)=5x(8+11)=5x19=95
[axh)+[axcj=5=B+5=x1=40+55=95
This is called distributive property of variables over addition.
Notethat:ax{b+6) =axb+axé

=ab+6a

50, the order of multiplication is not important.

(M Additive Identity of Variables
Ifwe add avariable to zero or zero to a variable, the result is always the given variable.
If & is a real number, we have:
a+0=0+a=a
So, 2ero (0} is called additive identity,

fﬂq Mathematics-6
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(g) Multiplicative Identity of Variable

If use multiply a variable with 1 orif 1 is multiplied with a variable, the result is always the given variable,

If aisareal number, we hawve:

axl=l1=xg=a
S0, one (1) is called multiplicative identify.

dlgebrais a branch of mathematic, It deals with variables, constants, algebraic expressions and equations.

The letters used in place of numbers are known as variables. They do not have a fixed value and can be assignad
any value.

Any fixed number is a constant.

Algebraic terms have constants and variables.

Algebraic expressions are of more than one term. They represent mathematical and/or scientific conditions.
Algebralc expressions can be monomials {1 term), binomials (2 terms), trinomials {3 terms), and polynomials
{more than 3 terms).

Algebraic expressions can be processed using additions subtractions, division and multiplication procedures.

The algebraic variables follow the rules of associative commutative properties in the cases of addition and
multiplication but not in the cases of subtraction and divisian,

1. MULTIPLE CHOICE QUESTIONS (MCQs):

Tick (¥ ) the correct options.

{a) x+28=30.
The value of x is
li) 8 {iy 2 (y 12 liv) 2
{b) axl=1xa=a.Thisisknownas
(1) Additives identity of variables (i)  Productive identity of constants
{1} Productive identity of variables (W) Multiplicative identity ofvariable
{e] 3x+dy+B=0isanalgebraic equation whose number of termsis
{8 (i} 3 iy 4 {iv)] 5
id) Which one of the following is not true?
Il a+b=b+a (Il px3=3xp=3p (i) i} alb+c)=ab+ac
- Mathematics-6 2 "
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. * (] Which one of the following is true?
{. i} a+u=o0+a=a () Ix1slxi=2]
(i) (p=q) = r = p = [g=r] = g = {pxr) (v} All of these are true
ifi  Find the value of the following expression ift=0.3 e
Amount=0.2t+11.7 ik
i 1176 iy 11.76 (i} 117.6 (vf 11.72
{g] Theaverage speed of the car is x km/hr. What is the distance covered in 17_6 hours?
] 176 - (i} 175 (iv) Noneofthese '
X 176
2. Solve the following algebraic equation:
12a =144

3. The present age of Jonathan D'soura is 12 years. Find out the age of his elder brother who is 8 years elder to
him. Also find out the age of his father, who is 3.5 times older than him.

4. Represent the following statements through algebraic equations:

la) Sixtimesanumberis 1840, (b}  Thrice the number madded to 100is 400,
5.  Write the following as products.
la) p+p+p (B w+n+x+uen

Wl Lab
clivity

Use only one value of x for all the boxes and complete the operations mentioned inside the
boxes of this game. Wrrite the results in the circles that are connected to these boxes with the
help otarrows :

X

-3 | +8 | —

|‘_ |‘ i 10
[ L 2x+ 18

x-10

P wdl ¥=1

O SR S . -
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Ratio and Proportion
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We face many situations in which we compare similar things, The magnitude of similar things (i.e, items of same
type) can be different. We may have to compare for the sake of commercial or scientific practice. 50, we need a
system of comparison, Let us take a simple example.

Example 1

Example 2

Height of Abrsham = 135cm
Heightof Dhawan = 137.5cm
Differance = ]1375-135 = 2.5¢cm

S0, we can state that the height of Dhawan Is more than that of Abraham by 2.5 em. Now, we
are clear because we have compared two heights.

Suppose that the weight of Sukriti is 42 kg. The weight of her friend Kritl is 56 kg. So, the
comparison of weight can be done, We can state that Kriti's weight is more than Sukriti's weight
by a value of 56— 42 = 14 kg. It is pretty simple. But let us go further. We should try to find out
how many times is the weight of Kriti more than that of Sukriti. This is a more accurate way of
comparison.

Weight of Kriti 8. &

g —

Welghtof Sukriti 42 3 A
50, we can state that the weight of Kriti is ‘3“ times the weight of Sukriti.

The cost of 1 kg of flour is T 30. The cost of 1 kg of spices is ¥ 1800, S0, we can calculate how
many number of times coffeeis costlier thanrice.

spices price/ kg _ o 1800

flour price / kg

e =il

30

50, spices is 60 times as costly as rice. So, we have been able to compare the two prices well. The
concept of "haw many times" is called Rallo,

(E;I’ Ratio : The Concept

Hatlo compares two guantities of the same class.
Through it, we are able to determine how many times, is a quantity cheap, costly, big, small than another quantity.

The definition of ratio is as follows: "It is a fraction that describes (in mathematical terms) how many times a
quantity is of another guantity of the same class, It is a fraction. It can be a whole number, too;

Exomple 4

bt
-3
S

Mathematics-6
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The cost of a pen is T 30. The cost of a pencilis T 6, So, we can determine that
Cost of pen 30 5

Cost of pencil B 1
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’ ‘ S0, the cost of pen is 5 times the cost of pencil. Here, the two items are different but we are comparing their single
” parameter which is cost. Note that two items can be different but the unit to be compared must be the same.

- Examples of such units are price, cost, value , height , length, weight, volume, bill amount, number, distance
travelled, time taken and soon.
Let us write the ratio again
Cost of pen

We can alsowrite

Costofpen: Costofpencil = 5:1
50, this is the proper method of writing a ratio. This term indicates that the cost of pen and cost of pencil are in the
ratinofSisto 1.
Therefore, ratio is a fraction that shows how many times one quantity is in relation to another quantity. The unitof
comparison must be the same. Two items can be different.
Generally speaking, the ratio of two quantities x and y [y = 0) is represented as x : . The first term () is called
antecedent. The second term {y) is called conseguent.

-

Flahn isapure number.

a'bandb:a aretotally different.
It s no unit.
Itcan h-ewththefnmuﬂm:t‘mn

: AT E R AIWFEEEER =3 8 SRR I SN ERE I AEBA RS IR EEE R R = n - TR R RN

Q Properties nf. ﬁns

1. Ratioisalways represented inits simplest fraction or ratio form.

Eg. -1 (correct)

m|‘i' "'"”

{incorrect)

_n||= ..::{-n

The ratia's antecedent and conseguent must have no other commaon factor except 1,

2.  We canincrease the ratio by multiplying both antecedent and consequent with the same number or variable.
This Is done to compare guantities or solve difficult questions. The ratio will remain the same. Read
Equivalent Ratios for more detail.

16
Assume that :-=E-ﬁ =% and s0on.

. Butbasicratioisp ;g = 2:3. Thisis the simplest or lowest form of ratio,

Mathematics-6
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3. Ratios can exist between two quantities of the same or different class but their unit must be the same. *

Eg :- Currency volume, weight, length, area etc. can be expressed as ratios, if the two items have these asa ’ .
single unit. You cannot make a ratio with 10 grams and 100 kg. But you can make a ratio with 50 yards of cloth

with 150 vards of load strip.

4, Ratiosdo not have units. Thatis because the units of the quantities are cancelled by each other.

Area of field A 3600 sgem

Area of field B 2400 sge

3600

K
2400
36

Fp—
24
3

2
=3:2

Eg:

Egquivalent Ratlos

It is very important to learn about equivalent ratios, which are the by-products of the simplest form of ratio. An

example would make the concept clear.

Eg: Ratios30:20and 24: 16are equivalent . When solved, they both yield asimplest form,ie. 3:2

o 3
3N:Ws=—===317
o 2

i IEIEI?—I C
24:16 % 8 32 3:2

So, the basic ratio is the same for both the ratios (3 : 2). So, they are equivalent to each other.
We can get equivalent ratios by dividing or multiplying the numerator and denominator by numberssuch as 2, 3, 5,

7,11 ete.
Eg: Theequivalent ratios of
g are |a) %n%-%
(e} %x%:% and s0 on.

l@ Ratio : An Effective Tool for Distribution

We shall describe a very Interesting use of ratios in this section, Let us suppose that your father has given T 500 to
you. You are supposed ta share the money with your brotherin the ratio of 2 : 3. How would you proceed?

Let us work in a systematic way.
Amount to be divided = T 500

_ A 2
Ratinoftwochildren — = =

B 3
We assume that you are A and your brotheris B.
OrA'B = 2:3
o Mathematics-6 .
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¥
Sum of ratios = 1+3=5
Amountgiventod = %xsm
AmountgiventoB = 2x100= ¥ 200

= E!_'i-m

5
= 3x100 = T 300

So, you would get T 200 and your brother would get ¥ 300. That is how the concept of ratio is used to distribute money,

articles, chocolates, pens, pencils, eatables etc, between 2 persons. The number of persons can be more as well.

Let us take up some examples now.
in aschool, there are 3,000 students. Out of those, 2000 students are girls. Find out the ratio of the

Example 5

Solution

Example 6
Solution !

{a) MNumberof boysto the number of girls,

(b} Mumber of girls to the number of boys.

] MNumberof girls tothe total number of students.
Totalnumberofstudents = 3000

Number of girls = 2000

Number of boys = 3000-2000 = 1000

No.of Boys _ 1000
@) Ratlo  : "o ofGirs 2000

1
B =10
2

Ma. of Girls

5 M eacp i N,
ikl Fatio T nd BV 'ﬁ

:3 b |
1

MNo. of Girls
lclimtia * =T o
No. of Total Students 3000

2
e s
3 2
Divide T 4590 between Sridhar and Maman in the ratioof8: 7.

Totalamount = F4590.
Sridhar @

Ratio:
Naman 7

Sumofratios= B+7=15
Amount received by Sridhar = %xl.sgu

=8x306= ¥ 2448

Amount received by Naman =lu¢5&ﬂ
1

= %306
= ¥2142

N .22 o Ko %

-

L
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Example 7

Solution

Example 8
Solution

r‘-.'q

Aralia has 2 dozen egg. Rahana has 2 score of pineapples. Her father gives him 2 more
pineapple, Find out the ratio of items with both of them.

1dozen items= 12 items

1scoreitems = 20items

Mo. of eggwith Aralia = Zdozen
= JIxl2=24
Mo.of pineapples with Rahana = 2 5COre
=  2x20
= 40
Pineapple given by Rahana'sfather = 2
Total no. of apples with Rahana = 4042
= 42
b e Aralia’s total no. of egg W ia
Rahana's total no. of pineapples 2 7

ifA:B=3:4andB:C=4:5, find outthe ratio A:B:C.
A:B:C

o N S

B TR | ||

S0,A:B:C=3:4:5

Since itis a continued proportion.

Example 10 :

- Mathematics-6

.2 5 %
'y .

The sides of a triangle are in the ratio of 3: 4 : 5. If the sum of length of all sides is 84 cm, find
out the length of each side of the triangle.
Let thesides of the triangle be AB, BC and AC.

Ratio of lengths =3:4:5 A
Sumofratios =3+ 4+5=12
Length of side AB = " 84=3xT=21cm \
. 4 N
LengthofsideBC = a x84 : \
1] C
= dx7=2Bcm
5
Lengthofside AC = —— = B4=5x7=35cm

12

Out of 1800 students in a school, 750 opted for basketball, 800 opted for cricket and
remaining students opted for hockey.

If a student can choose only one game, then find the ratio of

{al Number ofstudernts who opted for basketball tathe number of students who opted for hockey.
(b} Number of students who opted for cricket to the number of students who opted for basketball,

{c] MNumber of students who opted for hockey to the total number of students.
a 9

X X~ o2¢

] o 2 0
4l+-}l,+

€
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{* Solution

Solution

aring two ratios, express each one of the ratios as a fraction.

Total no. of students inschool = 1800

No. of students who choose basketball = 750

No. of students who choose cricket =800

Mo. of students who choose hockey = 1B00- (750 + 800)
=1800-1550
=250

B Bk Mo. of students who choose basketball .: 750 ‘}.—5‘3- -

No. of students who choose hockey 250 25 1

Mo, of students who choose cricket
Mo. of students who choose baskethall

i) Ratio :

an-ﬂmwhu:hnnu hockey 280 25 § 6. 35
= — = — =—m=h;
Total no. of students 1800 180 36

i Ratio ;

e I‘fh SJ

LR

Compare the following ratios.
fi} 5:6and19:12
(i) 15:16and24:25

. 5
li} 5:6 =%
‘ 1
15:12 = 12

LCM of6and12is12

Rationalizing the denominators of both fractions, we get :
5.2 10

e i —

6 2 12
13 1 19

. T

121 13
MNow, the equivalent fractions are ;

10 | 19

12 12

But19=>10 [12 is commonin these two fractions |

Mathematics-6 oy
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JF &= L D P

»
L 4
15
(i) 15:16 =
24:25 =
25

LCM of 16and 25 is 400
Rationalizing the denominators of both fraction, we get;
15 35 375

—_— ] — B —

16 25 400
24 16 384

— v —

25 16 400

Mow, the equivalent fractions arne:

Two quanuhe,-s can be mnwed anly if their unit is the same. I‘:‘g pens, ippl‘es ﬁemh and I;n-uur-rs can he '
mmpanud if all of them are in dozens. :

Exumpit 1P E.upm.nﬂrl following mﬂmln lhn simplest form :
{a) 48 minutesto 3 hours (b} 750mito5litres
Solution : (@l 48 minutes = 48 minutes
3hours = 3=60=180minutes

Ratio= ﬁ =48 :180
180

H.C.F.of48and 180s 12,

Divide theratioby 12.

50, Ratio=48:180=4:15
() 750mi="750mi

5 litres =5 = 1000 = 5000 m|

750
Ratio= —— =750:5000
3000

The H.C.F. of 750 and 5000 is 250.
Divide the ratio by 250.
S0, Ratio=750:5000=3:20

‘fi Exercise E

1. Rosy earns T 50,000 per manth. She saves T 15000 per month, What is the ratio between her expenditure

and saving?
2. Find out the ratios of the following in the simplest form.
{a) 7metersto3Sem (b 5litresto1500mi
(c) 500paiseto T 50 (d] 9kgtoS0gm
Mathematics-6
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o * 3. Write two equlvalent ratios for each one of the following :
"’ la) 3:5 (b} 21:31 ¢} 17:82 (d) 15:60
4. Findout the ratio between the cost of a pencil and that of a pen when pencils cost T 24 per score and pens cost
¥16.80 perdozen.

ldozen= 12 items, 1 score = 20 items
5. Compare the following ratios :
la) 7:9and10:12 (b) 3:5and5:7 (el 3:4and5:6 (d} 13:17and351:189
6. The present age of motheris 60 years and the present age of her daughter is 35 years. Find out the ratio of
(a) thepresent age of daughter tothat of her mother.
(b] theage of mother to the age of daughter when the daughter would be 70 years of age.
ic] theage of motherto that of her daughter 20 years from the present time.
7.  Afactory opensat 10amand closesal 5 pm. There is a lunch time of 45 minutes only. Find oot the ratio of
(a) Lunchbreaktothe total working hours,
{b) Lunch break to the total factory hours,
B. laj WA:B=3:4andB:C=7:6,findoutA:B:C.
ib] f A:B=2:5andB:C=7:9, findout A:B:C
fe] WA:B=19:21andB:C=21:7 findoutA:B:C
9. A motorcycle rider covers 160 km in 2 hours, A scooter rider covers 270 km ian‘mh —— Distanee
3 hours. What is the ratio of the speed of scooter rider to that of motorcycle rider? Time
10, In an educational institute, there are 4320 students ip all, Dut of them, 2300 students are girls. Find the
ratioof
{a) Numberof boysto number of girls,
{b) Numberofgirls to the total number of students,
ic] Numberof boys to the total number of students.
11. Complete the following table by filling up ratios inthe simplest form.,

[0 | 3dorento2 d
(b} | S0cmioSm
{f] . )i
i} N [Hints = 1 years = 365 days
— | domen = 12 uniis
IR AT lscore = 20 units)
| Ny,
(el 1o
i) | 4 weeks

12. Two workers were paid ¥ 5925 after they completed their work. They divided this amount in the ratio of
13:12. How much did each one of them get from the total amount?

13. Privanka went to a shopping mall, She had T 3000 with her. She purchased items worth ¥ 1620 from the
shopping mall. Find out the ratio of
la) amountspent tothe total amount.
{b] amount not spent to total amount.
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14, The boys and girls in a school are in the ratio of 2 : 3. Ifthe total strength of school is 1550, find out the number ‘“' .
of boys and girls in the schoaol. ’ . .i"

15. The ratio of gold and cadmium in an arnament is 93 : 7. if the weight of the ornament is 300g, find out the
welght of cadmiam and gold in the arnament.

(‘?‘) Proportion : The Concept

Let us study an example.
Preati goes to the market to purchase apples. One vendor tells her that apples cost 2 100 for 5 kg. She goes ahead
and enquires from another vendor. He tells her that apples would cost T 60 per 3 kg. She must decide quickly
because guests are waiting at home.
Ratio of money askedfor = ¥100:¥60 = 5:3
Ratioofweightofapples = Skg:3kg = 5:3
So, both ratios are the same. Hence Preeti can purchase apples from either shop. That is because the price of both
these vendorsisthe same,
Let us study another example.
lulia sells 2 kgof mangoesfor T 60,
John sells 4 kg of mangees for 120,
Whose mangoes are costlier ? Let us find out.
Ratio of cost of mangoes s60: 120 ‘=1:2
Ratio of weightofmangoes =2:4=1:2
Again, the ratio of cost of mango is exactly equal to the ratio of its welght,
From these two examples, we can conclude that both the ratios are equal. We can state that two ratios are in
proportion,
Ifaand bareinthe same ratio and c and d are also in that very ratio, we can state
aistobascistod
S0, numbers a, b, ¢, d are sald to be in proportion if the ratio a : b is equal to the ratio ¢ : d.
Mathematically, we can write.
a:b=c:dora:b::c:d
| Pronounce : aistobascistod]
The Eﬂalit\r of two ratlos is known as proport ion

The symbaol i1is spokenas "is to”. But you can also put the squality sign [=]in its place.

i N 7 v osatarantnsiaianinavanionsyas;
1. Twaoratiosare in proportion because they are equivalent ratios.

The first and fourth terms of a proportion are called extreme terms. ﬂ&‘m

2.
3. Thesecond and third terms of a proportion are called middle terms. Yiie il b v bici eatind
4,

- -

We can get proportion from pairs of equivalent fractions. means. The meaning of both of
4 16 H these isthe same.

EE_ -l e e 5 4
7 28

We canwriteitas:

4:7::16:28

oy Mathematics-6 e _ a5 B
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. * 5. Inequivalent fractions, the products of cross multiplication are equal to each other.
"": ) ' Thus, we have

4 16

7 28
Cross multiplying, we get
4x28 = 16=7

112 = 112whichistrue.

i
Maotethat ;-1—; can be written as

4:7::1b 28
d.and 28 are the extreme terms. ¥ and 16 are the middle terms. S0, we can conveniently write ;
4:7::16:28
#'._ |I'L--._--"" _.-".'
i T

Thus,; ina proportion, the product of extreme terms is equal to the product of the middle terms. This property
helps us to confirm whether a given set of numbers is in proportionor not.

6. Thethree terms of any proportion must be known, Then, we can calculate the fourth term by cross multiplying
and calculating for the unknown variable, which represents fourth term.

Continued Proportion
Let us take up the following proportion.
4:8::8:16

SR
By checking the proportion, we get

Bx8=64; 4x16=64
When extreme and middle terms are multiplied, they give equal result [64). So, these numbers are in proportion.
Mote that the second and third terms are the same number {8), Hence, we can state that 4, 8, 8 and 16 are in
continued proportion,
Similarly, 1:4:4:16and 3:9:9: 27 are also in continued proportian,

E.mﬂnpk 13 ¢ Checkwhether the following numbers are in proportion or not.
M 7:223:5
(n 4:3::12:9
{iN} 11:17::55:B0

Solution O | ) @

Multiplying as shown above, we get :

Product of middle terms =2x3=6 — il

Product of extreme terms=7x5=35 — i)
{1 =

So, the numbers 7, 2, 3, 5 are not in proportion.

(M) #:3:312:9

7

Multiplying as shown above, we get :
Product of middle terms =3x12=36 — {1

r Product of extreme terms =4 x 9 =36 — 1l
- 2.4 2 » o Mathematics-6
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Eqns. (i} ={ii) ‘“ .
So, the numbers 4, 3, 12, 9are in proportion. ’ : -ﬂ
(i) 11:17::55:80
S

™

Multiplying, as shown above, we get :

Product of middle terms 17x55=835 —[i]

Product of extreme terms = 11x80=880 — [ii)
i = (i

So,the number11, 17, 55, B0 are not in proportion.

Example 14 : Three numbers 4, 20 and m are in continued proportion. Find the value of m.
Solution ¢ Thenumbers4, 20, m areincontinued proportion.,
5o, the proportionis 4:20::20:m
A

Multiplying, asshown above, we get :

Product of middle terms = 20x20=400 —{i)
Productofextremeterms = 4xm=4m — (i)
{ii = (i} becausethe numbersareincontinued proportion.
Hence, 400 =4m
or, 4m=400

ar, m=400/4=100

Hence, the value of m= 100
Example 15 : Aretheratios 15 cmto2 mand 10 secto 3 minutes in a proportion ?
Solution t 2m=2x100=200cm

Iminutes= 3 %60=180seconds

50, the proportion can be made as fallows (to check its accuracy).

15em :200¢rm 110 sec : 180 sec

or, 15:200::10: 150

=
Multiplying, as shown above, we get :

Product of middle terms = 200=10=2000 —{i)
Productof extremeterms = 15x180=2700 -—{ii)
i = ()

Hence, 15, 200, 10, 180 are not in proportion.
Hence, 15 cm, 2m, 10 sec and 3 min are not in propartion.
Example 16 : State whether the following proportions are true or false.

() 12:20:96:160 (i) 4:12:8:24
Solution () Wetake:
12:20::96:160
”
N/
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i * Multiplying, as shown here, we get :
. f Product of middle terms =20x%96=1920 —(i)
Product of extreme terms =12 = 160=1920 — [ii}
i = (i)
Hence, this proportion is true.
{({} Wehave
4:12::8:24
s
Multiplying as shown above, we get :
Product of middle terms =12 x8=596 —{i)
Product of extreme terms =4x 24 =9§ — {ii)
i = f{i)
Hence, 4,12, 8, 24 arein proportion.
Hence, this proportion is true.
Example 17 :  Thefirst, second, third and fourth terms of a proportion are 4, y, 16 and 250. Find the value of y.
Solution ¢ Thenumbersd,y, 16, and 250 are in proportion.

Thus, we having
4 16
y 250
16y = 1000 {Applied cross multiplication method)
=y =
Therefore, y =

Hence, thevalueofy =

wiivlEz(E

\{i Exercise w

1. Find out whather the following ratios form proportions or not. Write the middle terms and extreme terms

where the ratlas form a proportion,

(a) 200mi:25ltreandTH:T 78 (b) 32:48and70:105

leJ 52:39and3:4 {d) 39litres:65litres and 6 bottles : 10 bottles
2. Arethe following statements true ?

fa) 4:8:8:10 ib) 99kg:45kg:¥ 44:T 20

el 33:44:75:100 id) 7mm:lem;:70cm:1m [Hint:1cm=10mm)]
3. Findout thevatue of rin all of the following proportions :

fa) S:r:35:49 tbl 7:31:zr:55

fe] S5:10:10:r (d} r:2::380:76

4, Checkwhethertheratiosd:12and9: 27 arein proportion. ifyes, write them in the proper form.
5. Checkwhetherthese ratios are in proportion.

Ifyes, write them in the fraction form.

2:9and 18:81
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@ Unitary Method

Let us imagine the following situation :
Monty poes to market. He purchases & pencils from a stationery shop and pays ¥ 30, What is the price of one pencil?
We canwrite it as follows:
Costof6pencils = T30
Costoflpencil =% %

=T 5
Let us go further. Suppose that Maonty has to purchase pencils for his sister, Rinky. He knows that she needs 10
pencils. He goes back to the stationery shop and purchases 10 more pencils. How much he pays?

We have calculated the price of 1 pencil, 5o, it s easyto do the calculation. From the calculation done above, we have ;

Cost of 1 pencil = TS5
S0, Costof 10 pencils = T5x10
=250

This is called unitary mathod, It is used guite often in arithmetical calculations and everyday life. Your mother
purchases vegetables, lentils and grains according to this rule only.

Let us consider another example. Suppose that your father buys petral at the petrol pump. He tells the pump
operator to fill 30 litres in his car tank. He pays ¥ 1800 to the pump operator. How much he pays for 1 litre of
petrol? What would he have paid for buying 42 litres of petrol? Let us find out,

Costof30litres of petrol= ¥ 1800
Costof 1litrecf petrol = ¥ 1800

20
=3 60
So, your father pald ¥ 60 for each litre of petrol,
Mow, cost of 1 litre of petrol = € 60
Costof 42 litres of petrol T 60=42
T 2520
So, your father would pay ¥ 2520 for 42 litres of petrol to the pump operator.

5o, the method in which we find out the value of one unit and then the value of the required number of units
is called unitary method.

Example 18 ©  Theweight of 18 books is 45 kg. What would be the weight of 7 such books?

Solution . Weight of 18 books = 45kg
Weight of 1 book TRy
18
- a5

Weightof 7books = E ®x7

Mathematics-6 99‘
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Example 19 :

Solution

Example 20 :

Solution

Example 21

Solution

™ 00
e
Wt c

= E w] f o S
& T I T e,
s ) Sfacesta Khowh, |
- E il _ While using the unitary method, we put the
- 2Ex7 item to be calculated on the right side of the |
eqguality sign [=).
= 17.5kg : i
The cost of 20 pencils is ¥ 320. Find out the cost of 42 such pencils.
Cost of 20 pencils = T320
Costofl il = E
ostof 1 penc m T
320
Cost of 42 pencils = -'1-5“3
= ai-lhﬂz
= lex42
= T671

Kunal bought 12 rose flowers for T 384, Mona bought 20 rose flowers for T 560. lohny bought
16 rose flowers for T 592, Who got the best deal? Who got the worst deal?

Kunal
Cost of 12 rose lowers = T384
384
Costof 1 rose flower = g o—
12
= T332
Mona
Cost of 20 rose flowers = T 560
560
Cost of 1 rose flower - P =
20
= 28
Johny
Caostof 16 rose flowers = ¢ 592
5o2
Cost of 1 rose flower = ¥ —I'E‘
=. 37

Therefore, Mona paid the least amount per rose flower. So, she had the best deal. Further,
Johny paid the highest amount per rose flower, So, he had the worst deal.

The cost of 21 tables is T 6300. How many tables can be bought with ¥ 11,1007

With¥ 6300, wecanbuy = 21tables
F
With ¥1, we can buy " 3300 tables
i |
With?11,100, wecanbuy = poroer % 11,100 tables

Mathematics-6 s
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Points to Ramamb}‘ 4

= Eum tables
63
I |

= Eﬂ“ tables
3 111

A tables

= 37 tables

‘f :l Exercise w

The costof Skgofriceis T 82.50. Findout the cost of 7.5 kg of rice.

A car needs 19 kg of CNG for covering a distance of 171 km. How much CNG is needed to cover 324 km?
The cost of a dozen pens is 53,60, Find out the costof 47 such pens,

A train covers 120 km in 2 hours.

(I} How muchtimeis needed to cover 540 km atthe same speed?

{11} Find out the distance covered in 7 hours at the same speed.

The cost of 12 bottles of honey is T 1050, What is the cost of 23 such honey bottles?

Two dozen bananascost ¥82. What is the cost of B dozen such bananas?

There are 2275 items in 65 boxes. If we assume thatall boxes have equal number of items, what is the
ofitems in 39 such boxes?

The cestof 12 cans of fruit juice is T 840, What isthe cost of 3 dozen such cans of juice?

r .
» ‘: .
¢
number

& & Aratiois afraction. it describes how many times.a quantity s of another quantity of the same class.
+ Donot compare ratios if the units are not same.
<« Ratio isa pure nurmber; [tdoes not have units.
% Ratios can be putin the formof fractions.
P Y
¢ A H
% Inthe ratiox:y, xisthe Antecedent and yis the Conseguent.
Ifa, b and c, d arein the same ratio, then a, b, ¢, d, are In the same proportion.
Thus,a:b:c:d
[Pronoumoe: ais to bias ¢ s tod]
ifa:b::c:d, thenaand bare called extreme termsand ¢ and d are called middle terms., Further, be=ad
# Ina proportion, if the second and third term is the same, then the three terms (first, second,thind and fourth) are
said to be in a continued proportion.
& The method inwhich we find out the value of one unit and then of multiple units s Called unltary method,
Mathematics-6 F
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1. MULTIPLE CHOICEQUESTIONS [MCQs):
Tick (') the correct options.

(8] I |:miin:k, then the extreme terms of this proportion are

() 1m (i} m,n (i} m,k (v) 1k
(b} Thesimplest form uf%hs
0l 53 Iy % (i) % (tv) Noneofthese
(e} Whichoneofthe following is not anequivalent ratioof —E 4
(i) = (i = (iii) = (iv) -
22 i3 a2 ; 66
(d) Amanpurchased 3 dozen bananas for¥ 252. What is the price of 7 bananas ?
(Il TS50 iy T31 (ili) T 28 (vl Noneofthese
(e] HA:Bis7:37andB:Cis37:41,thenA:B;: Careinthe ratio of
(1] 37:7:41 (Y 7:37:41 A1 (i), 41:37:7 (iv) 41:41:7
{f| Intheproportion a:3::24:12, thevalueofals
W 6 fil) 8 o i, 12 [iv) 24
(g} In14:17, theterm 14 is known as
(I} Precedent {Il} Consequent | (W} “Antecedent (v} MNoneofthese
L]} Wl‘lid‘lD‘FII!Dfﬁ'I-E'fﬂHDWiI'IﬂEm&qui&ﬂf&ﬂ[fﬂtiﬂﬂf—%‘?
525
(U C N 38 i 37 V) S5

2. Ifatraincovers 195kmin 3 hours, what distance will the train coverin S hours travelling at the same speed?
3. Therentof a room for 4 months s T4500, What is the rent of the room for a year?
4. Find the ratio of the following.

[a] 3bminutesto hours

(o} S50cmtoSmetres

(c) 32gto3kg

(d} 3daystolyear
5.  MrDayal divided ¥ 84,630 between Manoj and Tipu in the ratio 3:4. How much did each of them get?

6. Length and breadth of a rectangular field are 20 m and 15 m respectively. Find the ratio of the length to the
breadth of the field.

7. Ifa:30::7:15, find the value of a.
B. Thesumof two angles is 90 degrees. The angles are in the ratio 2:3, Find the measure of each angle.
8. Princy purchased 12 notebooks for T 96. If Madhu wants to buy 20 notebooks of the same price, how much

does she have to pay?
10. Madan drives his car at aconstant speed. If he travels 8 km in 10 minutes, how long will he take to travel 36 km?
B Mathematics-6 s
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The fraction grid for winners.
o Mathematics-6 \ :
"t e N X J2etige 0
1024 @A BT 4+ &3 %p 58 _.

i
i
i
i
i
i
1
i
1
i
i
i
i
i
i
i
i
i
Ll
i
i
i
i
i
i
i
i
i
i
i
i
1
%

The perimeter of a rectangular room s 160 metres. Their length and breadth are in the ratio 3:5. What
is the area of the room?

-_[ﬂb Objective : Tofind equivalent fractions.

ity

Procedure -

% Inthe grid shown here, a fraction (%) has been given. Find uulthzuquhahrﬂ:ﬁa:ﬂmhf% and quickly
fill them up in the boxes in any order. After this, at least two boxes would remain empty because you
would use multiplying factors only from 2 to 10, Fill up those two blank boxes with the colours of your
choice. They should be two different colours. The first three students, who complete this task, are the
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Basic Geometrical Ideas
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Geometry is as old as Early Man. Circles, straight lines, triangles and other shapes are clearly visible in all the
ancient and the medieval buildings, temple, forts and artifacts. Man used the basic concepts of geometry in the
field of art, architecture, construction, warfare, etc.

Even today, we use advanced and basic concepts of geometry in engineering, space research, construction and
design. In this chapter, we shall study straight lines, angles, triangles, polygons, circles and othershapes.

O

O The Foundation Of Geometry
Point
We can use the tip of a pen or pencil to make an impression on a sheet of paper. We get a small

dot which is called point. A point is a basic geometrical shape that occupies space. It does not
have length or breadth,

Points are represented by capital letterslike 4, B, C. .. .. PQ,R..... andsoon,
Line Segment
Itis the shortest distance between two points. Look at the figures given here :

Can you see their 5 7 They all are line seFmanh They have fixved length and you can measure their edge

I|II|.| prprjige ||| (RERNERELET L] || FEpEgEp TR ||| i |||1|111|'|| AERRgEpe Y I.Il|||||l|l|l|l|l| L -||

1 Li] i I.'| ] 4 | r [ I g n

Iununlu.n|||Imlnulm\l-r_dmmuIu-ll—lnr.-ulullll.i'—ulllull-ulmn-l-lunlunluulu 1
& inch A Ruler .

» | "
| P o

11 inch [ T 3 31t 3
| Ol Atable

48 om

=
=

lengths with the help of a scale. Look at the figure shown ahead.

FI- —_—
The line segment has two fixed points, In the given figure they are P and Q. We Line segment PO
write this segment as PQ . Note that P and Q are called end points.
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Inthe given figure, R is the common end point of a line segments PR and OR. s®
Simidarky, A, B and C are the three ends points of line segments: AB, AC and BC. In the given figure, they are also commaon end

paoints of two line segments in this figure. R

P
Straight Line oy g pog (R

B C
Cirmnon eud pobms (A, Band O

Let us suppose that we have been given a line segment MN. Itslength is 15 cm. Let us extend its two ends beyond M and N,
Let them go up to infinkty (3t least, we can imagine that). Thus, line segment MN has become a straight line now,

" N R =
fu) (b}

The straight lines are represented by small letters like |, m, n ... .and soon, They extend to infinity on both sides but on a plece
of paper, we show them fixed length. A line connect countless number of paints. Twe points can determine a line.

We can also write straight lines as‘#f.ti%ﬁ'and 50 0n, mﬁtm’ mdt?ra-rt line segments, each one of them being

extended on both sides.
T B % D B g
: Lines and e segiment
Collinear and Non-collinear Points

Three or more points that e on the same straight line, are called collinear pointa. For example, P, O, R, and 5 are collimear
points in the given figure, 2

i L 4 L LY
] 1) 1 I -

R P Q 5
If three ar mare points do not lieon the same straight line, they are called non-collingar points.

@ ey

A rayis a part of a straight line but with a difference. Ithas one end point, The other end extends to infinity.

i =
T

P Q0
The starting point of ray PQLis P. The point O has been taken to represent line segment PG as a ray. The ray extends beyond the
point . -
We represent ray PQ as PO
M N 0 R '

—_— —% —% o
Look at the given figure. Rays MK, NO and OR are three different rays. Butthey dolie on the same ray, i.e., MR,

v Mathematics-6 o5 D
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t... 2 Amyhasoneendpoint.

Parallel Lines

Have you seen a rallway track 7 lts two ralls
are exactly parallel to each other. If they are
not, trains cannot run on them. Other
examples of parallel lines are scale (ruler),
parallel edges of a note book, square's
parallel sides and parallel edges of a

-

rectangular table. Note that two parallel EY TP | The it e e
lines never meet each other. ' ench olher
Intersecting Lines

Look at the figure. These two lines are not parallel to each other.

They have one intersecting point. Some examples of intersecting lines are = scissors, cross-
roads, adjacent sides of a book, adjacent sides of atriangleand soon.

They are interesting lines.

Look at the given figure. The lines m and n are not intersecting. But if we extend n, it
would certainly meet m at one point. They are not parallel lines because they can #

intersect when n is extended. /' A
Concurrent Lines

When more than two lines meet at a point, then are said to be concurrent lines,

m

L

The point of meeting is called points of Concurrence.

Plane

A plane is a smooth surface, when extends to infinity on all of its 4 sides. We can’t imagine |

the extreme ends of the plane. We cannot draw a plane, just like the strength line, But we s i
can show it is as a paralleloram on a sheet a paper. The points, lines, rays and other objects

lying on a plane arecalled coplaner objects. A plane extends ta infinity. I}

Ll

An infinite number of lines can be drawn through a single point.
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Example 1 : Countthenumber of edges of the following objects :
{1 Q (i} (i)
Solution i) 5 (] None (I} 12
Example 2 : Howmanyinteresting linesor rays are there in the following figure?
,"I /H] /
T ”\ T 0 F\i :
X Y B
]
Solution ¢ Thepairs intersecting linesand forrays are :
“—» —
(&) MN and.  OX
£~ g
{b] MN and F |
- —¥
le)] MN and TH
- —¥
idl MN and al
¥ —¥
le] MN and PB
Example 3 : Whydoesacirclenot havea straight edge ?
Solution ¢ Inorderto have a straight edge, we need two points that may be joined to form a line segment.

{a) (b} 2 1 (d) '
4. loin the following points to get intersecting linés, Glve them correct shape so that they look like line. Give
them proper names and write the same below each line.
fa) « 4] - . - - .
Mathematics-6
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In case of acircle, thare are no such points. Hence, the circle does not have a straight edge. Note
that it does have a circular edge.

?l Exercise E

loin the following points to get line segments. Now write their names below them.

w B




4 Write the points where twao lines intersect with each other.

13

ib)

How many lines can pass through a point ? Draw the sketch.
Can a ray be divided into two equal halves *
State whether the following statements are true or false.

(a}
b}
(e}
()
(e}

0
(&)
(h)

Two straight lines can intersect at two points at the most,
Aline has a fixed length,

Twolines in a plana may be parallel or intersecting.

A ruler hastwo edges.

A line has width and thickness,

iflisavertical line and mis a horizontal line, then they would certainly intersect each other.

A line segment has no fixed length.
A point haswidth.

B.  Lookatthefigure and name the following -

{a)
{b)
L&}
(d)

™ 08

L

N4

D

X e

Aline containing point X.

Lines containing points Pand 5

Allline segments { pairs) which are parallel to each other.
1 pair of intersecting lines.

AT o X K
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@ Open and Closed Figures ’ -
Look at the figure shown here:
{al i (] [l

They all are open figures because they haveloose ends and are not enclosing any space.

(AP

Mow, look at the figures shown here ;

[a) rhi i)
They all are closed figures because they have no loose ends and are enclosing space. These are made of 3 or more
than 3lines.
Internal and Exterior of a Figure

You are standing in a room, All things inside that room are the interior of
the room. All things cutside the room are the exterior of the room. Look at
the figure of rectangle. The interior of this rectangle is the shaded area.
The exterior of this rectangle is points P, Q. R, and 5. Note that point g
Mis ininteriors.

Curvilinearand Lingar Boundaries

Take any two points on a football. Join them with the help of a pencil. Do you get a straight line ? Nol you don't. This
is a curvilinear boundary.

Mow, go near a table. Take two points on its top. Join them with the help of a scale. Do you get a straight line ? Yes,
you surely do, Thisis a linear boundary.

So, we can draw curvilinear and linear boundaries but surfaces must be accerdingly made.

Mathematics-6
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{ . ' Curvilinear boundaries are found in sketches and figures similar to ones shown below,

H 7 &

{a)

A figure that can be drawn with the help of a pencil, without lifting the pencil, is

called curve. Note that curves may or may net have straight lines as their V\N\J
integral part. Look at the given figure. Itis a curve.

Simple Curve

Acurve that does not cross itselfis called simple curve.
Look at the given figures. Each figures has simple curves,

{2l ib] [e) {d)
Open Curve
The curves that do not start and end at the same point are called open curves, The following figures show opean
curve,
Closed Curve

The curves that start and end at the same point are called closed curvies. The following figures show closed curves.

=31 IF <— £ 2
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1.  Classify the following figures asopenorclosed ;

‘T &8

3 Exercise

R

(i

2. Which ones of the following are simple curves and which onesare not 7

d] [

SRy
2\

'\\_\-“I

3. Drawaclosedcurvethatis not a polygon.
4.  What are the definitions of ;

lal opencurve (B8] simple curve

Mathematics-6
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closed curve id] exteriorofatriangle

A

3

m\
O A v
%5 56 go H)



'li.

s P L
2% @ pges

Look at the scissors shown here. Its blades are making certain angles. The same is true for the stapler that you use
everyday. The hands of a clock make many angle everyday. Refer to the given figure.

K : Wanch - Plice

Seiskors

Therefore, whenever twe rays move outwards from their point of originand the point of origin
Is commaon between them, an angle is farmed. Look at the given figure, two rays :]’I;* and -Dﬁ
makes an angle.,

Here, they have made an angle MOP. The rays are called arms or sides of the angle, The vertex

of this angle is 0. The vertex is always written in the middle of a angle. A symbal {£) is used 0 ’
along with the angle. Eg. &~ POM, £~ MOP and so on.

1
are the same thing, ;
Y M AT i & Pl T I T ST I O O I T NTIITTTIIOTITITITITET YT D E L
Multiple Angles .
Itis just possible that we have more than one angle with the same origin points.
A
i» 5]

Here, #ADB and £B0C are multiple angles. 50, we cannot write :

£0 for any one of the angles. Hence, it is appropriate to use the full form of angles at all times. In the given figure the these
angles are — JAQB, 2 BOCand ZAQC. MNote that O comes in the centre of all angle names because it s the common vertes
for all of them, But the measures of all angles are totally different from one another .
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Interior and Exterior of an Angle

Let us assume that a ray OP Is rotating in an anticlockwise direction, It reaches the
position OQ. The point O remains fixed. 5o, it forms an angle JQO0P Note that the
shaded region of Z00F isthe region of 2 Q0P;

LN
NN
Points X and ¥ are within the shaded region. So they are part of the interior of < QOP. R

L] .
Points & and B are on the arms of Z00P. Points Q and P are alsoan arms of Z00P. 4 ™
Points T and M, which are neither in the shaded part nor on the arms of £ Q0P are said to be in the exterior of Z00F
The Right Angle

The walls of your home and school bulidings are standing on floors. They make certain angle
with floors. Have you éver noticed that? Also imagine what would have happened if the angle
wera different from the one we have now? Use a D [protractor) to measure the angle. Giveita
name and write its measure. What do you get? Refer to the given figure,

Let us now look at four directions. ﬂ

The figure shows four directions, There are certain angles between any two directions. Usea "D’
tomeasure them.

5, ]
Do the above given bwo figures have any simifarity?
¥es, the measure of all angles of these two figures is one, i.e. 907, This angle is also
L W B =F
called right angle. Itisrepresented as | I-I“')
" 5
. T
iets to Ko, .
When two lines meet at aright angle, they are said to be perpendicular to each m‘.he'
WEEE i Fmsdde s e i a nB R RE R s f s AP BEEEE i d e FHEBEEE 48 D JI-
Q

How to Represent Angles

One methed is the use of symbol (< ) and the complete name i.e. & POQ, < ROS ete. The other method is use of a small letter
to represent the angle or, you can use simple numbers, Look at the given figure :

P
Here, £1 = S50R
21 = 4 = ZROQ ey
LPOQ = Ly —
LPOS = £POQ = L1 = 2y 3 S 9

These notations—1, 2 and x, y, z are simple and save a lot of time of the student.

Mathematics-6




| FaceseoKnowh, ;
a .iFﬂE = Z00P
3 Thereason is that the measure of both these angles is the same, Moreover, the
wrtﬂihl.rm remainsinthe center 4
Solution :  Theangles are as follows | £PO0, <£QOR, JROS, 50T, £TOM, JPOR, JROM,
ZPOM, £50M, £S0Q, ZROT, £POT, £MOQ, 20T, £POSs
Example® : Whichpoints arein the interior of < MON?
M
A~ L+
|
h N
«T
Solution ¢ Onlythe point Lisinthe interiorof £ MON,
Example & : Whichoneofthe fnll&whlare open and :Iuse fiaur-.-s?‘
() ihi |

s} jmj

DZ %O%é

Solution :  Open ﬂgure&a-re[a!. (b, (e}, (i), (), (1) and {m). Clased figures are (d), (e, (), (g), (h) and [k).

r na z Mathematics-6
~4n '55“ F“%% %_2,"“:‘ A& 387

i




Example 7 - Identify and name the angles in this figure:

Solution . Inthe given figure, we have:

£l = ZADB

LK = ZADC

Ly = ZC0D

Zp = ZDOE

£q = ZEOF

Zd = LFOB

ZAOD = Lu+ Ly =90
ZADB = /2| =9

Polrrls to Remem \ N

e B O D

A point determines a location, Itis represented by a fine dot made by sharp pencil on a paper.

The shortest join of two points is called the Line Segment.

A line is obtained when a line segment like AB is extendad a both sides indefinitely. It is denoted by AB or
sometimes by asingle letter ke L,

Twao distinet lines meeting ata point are catled intersecting lines,

Two lines ina plane are said to be parallel if they do not meet.

A ray is a portion of line starting at a point and going in one direction endlessly.

A planais a flat surface that extends indefinitely in ail directions.

Acurve is closed If its ends join, other wise it is said to be open,

A polygon is a closed figure made up entirely of line segments,

Anangle [s made up of twa rays starting from a comman fixed paint ( initial point].

Anangle divides the plane in three regions: on the angle, the interior of the angle and the exterior of the angle.

o
LY
109
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1.  MULTIPLE CHOICE QUESTIONS (MCQs) :
Tick [+ ) the correct options.
{a] Thenumberof sides of a regular heptagonis:

M s iy 7 (il 6 iv) 3 !
(b} Theradiusof acircleis 5 cm. lts diameteris:

{l 5m () 10m (il  10cm fiv] 15cm
le]  Wewolines never meat, they ane:

i Intersecting (]  parallel () segments (W) noneofthese
(d}  Aneraserisanexampleof :

il tube () cuboid [y pyramid i) circle
(el Aplneisa:

) flatsurface (i}« three-dimensional object

i}  geometrical figure [iw) allofthese
ifl  Thepaint of concurrence on the medians of a triangle is called:

] center (]  orthocenter _] (i} eentroid ivi  noneofthese
{g]  Theother name of the altitude of a trianghe can be:

{il line (W) sepment _||:Hr| standing (W) perpendicular

2.  State whether the following statements are true or false :

{a] OBisalinesegment. (by PQisaray.

it}  Thetworaysthat froman angle are the sides of the angle.
{d) Thenumber lines thatcan be drawn through two given points is infinite.
3. Refertofigure shown here. Give the names of the following:

la] Arc b} segment
{c} Diameter (d}  Radius
(e} Sector {f} Pointinside the circle (interior point)

lg] Paintoutside the circle {exterior point)
4.  Answer the following questions:
{a) What areintersecting lines ¢ |b) Doesatriangle have a diagonal 7

‘.

How many lines can be drawn passing through
(a) onepoint (b}  two given points
(c) threegiven pointsnotinastraightline

’;-— ne Mathematics-6
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2 Drawfour circles on a piece of chart paper with the help of a bangle.
%  Cutoutthe fourcircles.
<  Fold the circle in haif as shown. Then open it out. Mark the crease as diameter and also mark the

semicircle. Mark an arc also.

e

R e

%  Foldthe circle in half and again in half as shown. Open it out. Mark the centre and the radii.

siuél

&  Foldthe circle In half, again In half and once more in half. Now open it out. Mark the radii and colour the sector.
/—\ [\ :"-l.'ﬂl:lr
Hadius

N DN (N

Chard

Mow stick these 4 circles invour notebook with all the parts of the circle clearly marked.,

e e e e e = = s e e s e e e e e e e e =
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Revision Test Paper-Il|

(Based on Chapters 7 to 9)

Multiple Choice Questions (MCOs).
Tick (") the correct option.

1

Ratios can exist between two quantities of the same or different class but their unit must be

i)  different r_:} (i} same {:}
()  onebiggerthanother Nl (vl  onesmallerthan other !':}
How may lines can be drawn passing through one point ?
il one %l two R3S
fiii} three Ty (W) infinite P
For comparing twa ratios, express eachone of the ratics asa
] decimal Ty W fraction Ty
(il)  integer {} {iv]  whole r:.}
One meter Is equal to
(i} 100decimeters {:“ (I} S0decimeters ?":}
fiif) “10decimeters Wl noneofthese Y
N\ 4
Astraight angleis equal to
(i} 4rightangles .r::' i} 3rightangles I"":}
(i) 1rightangle # vl 2Zrightangles .
Acomplete angle is equal to
(& 90" v (b} 2707 '
'l - |
¢y 360° . (d) 180° [
Yl -
The ratioaf 3l 750 mito 5litres in simplest form is
2 3 \
- r"_'\.l = P""
Iﬂ '; > {I” g 7
2 Y - '
i - e TN -
When two lines meet at right angle, they are said to be
{]] perpendicular 'F:__, (i}  wertex i."""‘}
Flii) .I"'"‘x . ;I"'
segment il {v] noneaofthese il
o Mathematics-6
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(] paralleltoeachother (i) > perpendicular to each other
() adjacenttoeachother ’:} (1 collinear on each other
B. Fillin the blanks.
1 Acurve that doesnot crossitsetfiscalled ..
2 Alinesegmenthas ... i . end point.
3 Angle can be measured withthehelpof ... . .. that looks like aletter 'D'.
4 Mathematicallya:b=c:dora:b.......cocieivecv v 61
5 Twolinescan intersectatonly . ... .. ... - point,
£ Tick [} for the true statement and cross | %) for false statement.
L Any fixed number is a constant.
2 Algebra deals with variables and constants.
3 Ratio can not be put in the term of fraction.
4. A ray has one end point.
S. Ratio compares twio guantities of same class.
6 In the ratio x1y, x is the consequent and ¥ is the antecedent.
7 If thrae or more points do not lie on the same straight lina, they are called collinear points.
8 The diameter of a circle divides it into two semi-circles,
9 Angles are formed when two rays meet at a point,
10, We can compare the ratios of the quantities having different units.
Mathematics-6
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A curve that starts and ends at same point is called
{l] opencurve F; (1] closed curve
(i} aline "':‘ (iv} both(a)and(b)

10,  Whentwo lines meet at a right angle, they are said to be

'
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Understanding Elementary Shapes

didEaiddaspddaddiiaiiaiaaaiEaidaddiddadAiaiiaSsAaEc i RiAAeE R A RAaRAAEaRAAaAEREw

In our daily life, we come across different objects having different shapes. All these objects are formed using curves
or lines, Most of them have corners, edges and planes. They have different sizes and measures. We compare their
shapes with the line segments, angles, triangles, polygons and circles. In this chapter, we shall develop tools to
compare their sizes,

@ Line Segment

Aline segment is a part of a line, It has two end points and has a definite length, no breadth, and no thickness, Aline
is drawn with arrows on both its ends, because it ¢can be extended in both directions.,

Consider a line make two points P and Q on it. The portion of the line with end points P and Q is called the line
segment PO, It is represented as PQ. A line segment is named using capital letters. Generally a line segment hasa
definite length, whereas a line does nat have a definite length.

i -
P Q

-

Look at the figures given below carefully.

r Q
o
FO | ><
A B ]

—r—— & 95—
A I C E

=]

How many line segments do you observe ineach figure ?

(‘?) Measuring Line Segments

The measure of each line segment is called its length. To measure line segments, we use a scale that has metres,
centmeters, millimeters etc. The most commonly used tool is a ruler or scale. It is either 12 inches long (30 cm) or
Ginchlong(15cm].
The methods that compare the length of line segments are as follows:
(il Comparison by Observation:

By comparison of two line segments, we understand to know relation between their lengths, that mean, which
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of them is longer or shorter. Suppose we are given two line segments PQ and RS. By just looking at the two fine *'
segments carefully, we can say that the line segment PO is longer than RS. "

P *Q
= w5
But we cannot always be sure about our usual judgement.

Forexample, look at the adjoining segments,

The difference in lengths between two segments may not be clear. We
need some other method to compare the lengths of segments in such
situations.

In the adjacent figure, PO and RS have the same lengths. This is not quite clear,

% |
m
] |

(i} Comparison by Tracing

To compare line segments PO and RS by tracing method. Trace one of the line segments, say RS, on a tracing
paper and place it along PO in such a way that point R of traced segments RS coincides with the paint P of the
line segments PO. By doing so, we observe the following condition;

e el
FIM 8 ligs berween P and l.'.,l.§ Q
8o that, RS < PO
i)
R 4
PR 0 (5)
K Les on P, and S hes on O
So that, PO = RS
iy
PRy Sligiboyonds 9 5
S0 that, RS = P

(i}
This method of comparing lengths of line segments is not practical as we cannot trace the length everytime
youwant to compare them.

[§ii} Comparisan using Rulerand a Divider

The pictures of a ruler and a divider are shown below,
E[-nﬂﬂim centimetre
i et N v
= T, ' ' |
.

i L i |
Inch
Ruler
HULER

To measure line segments, the most commonly used tool is a ruler, It is marked in centimetres or inches, or both,
We use a scale or ruler that has centimetre marks one edge and inch marks on the other edge. Observe that each
centimetre is divided into 10 equal parts and each part is called a millimetre (mm).

Mathematics-6 P,




. -

e ® 9

;‘ * Relation between m, dm, cmand mm.

f 10mm {millimetres)] = 1cm{centimeter)

10cm{centimetres) = 1dm(decimeter)
10dm{decimetres)] = 1m{meter)

Measuring line segments with a ruler

Step-1: Draw aline segment and mark the end points Pand Q.

5m

e —l{:ln

- i L

“~

Step-2: Place the 0 cm mark on the ruler at point P and mark 5 coincides with point Q of the line segment PO,
Hence, we say, length of PQ = 5 cm. if the corner of a scale is broken or 0 mark is faded, we measure from
mark 1 and subtract 1 cm from the reading corresponding to the end point of the line segment on the
scaleorruler,

There are chance for errors even in this procedure, The thickness of the ruler may cause difficulties in reading off

the marks on it. This problem can be avoided by using a divider.

DIVIDER

In geometry box, there is an instrument called divider. A divider has two arms hinged together, Each arm has a

pointed metallic end. The distance between the two ends can be increased or decreased as required.

Measuring line segments with divider

There are following steps to measure a line segment using divider;

Step-1: Openthe divider and place one end on Pandthe otherendon Q.

Step-2: Without disturbing this distance between the two ends, place the divider on the ruler in such a manner
that one end falls on the 0 mark. Note the polnt an which the other end falls. If it shows 4 em, then the
length of the ine PO you have drawn is 4 cm.

¥
l

\fl Exercise m

1. Draw line sagments for the following measurements using ruler.
(a) 5.8cm (B} 3.6em (c) 4.4cm (d) 7.2cm
(e} Sinch (f] 2.5inch (g) 3.5inch (h} inch
2. Compare AB and CD by tracing.

A
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3. Whatdo you mean by "line segment”?
4. How many line segments can you find in the following figure? Write them.

E Lf E { _.-"E'-,'. .“
Ill.-‘ N .-".f.::lj | .H ".I-. ll""-. ll
|III '\-\. ..__.- " y o . x.:' },/
I| ...r":-.'\. I--Il -I,.l' i -\.1-. ll.l' \"-\._
N v ! A (i V/ \'"*.:’; h
A 1} L A B

fih i fiiif

A

it

%

5. Whyisit better touse a divider than a ruler, while measuring the length of a line segmeant?
6. Fillintheblank?

[a)o T emicentimetre)m st
.. dm
(€} Inaruler, eachcentimetre isdividedinto.......cooii
(d) Ldm (decimetre) = ... - % cm

(B ImimetmelE . i

- SUD parts,

7. i 'B' Is the mid point of AC and 'C" is the mid point of BD, where A, B, C, D lie on a straight line, say why

AB=CD?

@ Angles - ‘Right’ and ‘Straight’

You know that there are four main directions. They are North (N), South (S), East (E) and West (W). The four

directions have been shown in the figure.
Do you know which direction is opposite to North?

Which direction is opposite to West?
Just recall what you have learnt about directions earlier. Wi would use this knowledge to study a few properties
about angles. Narth (%)
sst (W3 East ()
Sourth (53
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# Lot us discuss with an example

Stand facing towards North.

Turn clockwise to East,

We say, you have turned through a right angle. A right angle is equal to 90°,

Follow this by a ‘right-angle-turn’, clockwise. Now, you face south,

If you turn by a right angle in the anti-clockwise direction, which direction will you face?
It is East again! (Why?). Now study the following positions :

T = 4

A

Y Hmtl Eu::mg By a "Riphi-angle-um’ By umather
clockwise, o you ‘rghi-amgle=turm’ clockwase for
face East finally face South.
From facing North to facing South, you have turned by two right angles. N
It is same as a single turn by two right angles. ]-\
The turn from North to Eastis by aright angle. E
The turn from Morth to South is by twio right angles; it is called straight angle (NSisa F
straight linel), Astraight angleis equalto two right angles=180"
Stand facing South. ¥
N Turn by a straight angle.
In this situation you would be facing North.
lf. g Toturn from North ta South, you took a two right angle turm, again to turn from
1“"- South to North, you tock another two right angle turn in the same direction,
Thus, turning by two, two right angles you reach your original position.
5

By how many right anglesshould one turn in the same direction to reach his/her original position?

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

A complete angle s equal to four right angles = 360°.

Such revolutions on clock-faces. When the hand of a clock moves from one position to another, it turns
through an angle.

Suppose the hand of a clock starts at 12 then in making one revolution it goes round until it reaches at 12 again.
Consider these examples

From 1210 3 From 12 w4 r'rum 12
— of n revalition ni- of & revolution Tut'u. reveHution
i | right angle. or 3 right pngles. ‘e I right mmgles.
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Example 1 :  Where will the hour hand of a clock stopif it:
3
(2] Startsat3and makes 3 of arevolution.

(b) Startsat12 and makes of a revolution.

4
1
(c} Startsat12 and makes 3 of a revolution,
Solution : 3
(a) In 4 ofarevolution, itwill rotateby 270" (i.e. 360 x % )and hence it will stop at 12.
i
(b) Iny ofarevolution, it will rotate by 90° (i.e. 360 = % }and hence it will stop at 3.
1

= 1
(€} In 3 ufarew!utlnmitwlﬂmtatzw1Eﬂ'[i.e.3ﬁnk;}anﬂhen:elt wilistop at 6.

Exomple 2:  What fraction of a clockwise revalution does the hour hand of a clock turn through, when it goes from:
(a)] 69 (b) 31012 (c} 9103
Solution : Weobserve thatinone complete revolution, the hour hand rotates by 360",

(a) Whenthe hour hand goesfrom &1to9, it will rotate by oneright angle.
S Fraction = E— = —1"
3680 4
bl  When the hour hand goes from 3 to 12, it will rotate by three right angles
, 3x90 3
& Fraction = 360 = E
t)  When the hour hand goes from 9 to 3, it will rotate by two right angles
2x90 1

0 2

‘fl Exercise m

1. What fraction ofa complete revolution have you turned through i you stand facing
() Southand turn clockwise to west?
(b) ‘West and turn anti-clockwise to East?
|c) Southand turn anti-clockwise to North?
2. Howmany right angles have you turned through if you stand facing
[a) Southand turn clockwise to face North?
(b) Northand turm anti-clockwise to face West?
(¢} Eastandturnanti-clockwise toface West?
3. What rotation is needed to turn
(#] From NorthtoSouth in aclockwisedirection?
(B} From South to East ina anti-clockwise direction?
(¢} From Eastto Westin aclockwise direction?
4. Where will the hour hand of a clock stop if it

. Fraction =

3
(a] Startsat3andmakes = of a revolution, anti-clockwise?
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".; If (b) Startsat6and makes % of revolution, clockwise?

(e} Startsat9and makes % of revolution, anti-clockwise?
5. Find the number of right angles turned through by the hour hand of a clock when it goes from
|a] 6109 (b} 9t 12 (c) 3tk (d) 12106
6. Where will the hour hand of a clock stop if it starts
(a) from 7 and turns through 2 right angles?
(b} from 10andturnsthrough 3 right angles?

(e} from 6and turns through 1 right angle?

@ ‘Acute’, ‘Obtuse’ and ‘Reflex’ Angles

Till now we are aware of a right angle and a straight angle. An angles are formed when two rays meet at a point. The
two rays are called the arms of an angles. Different angles are formed by the rotation of a ray. Generally, measure
of a right angle is 90" and that the measure of two right angles or a straight angle is 180", However, not all the
angles we come across are one of these two kinds. The angle made by a ladder with the wall (or with the floor) is
neither aright angle nor a straight angle. Magnitude of an angle does not depend upon the length of its arms.

The angle made by a ladder with the wall (or floor) is less than a right angle.
Let us know what the acute, obtuse and reflex angles are:-
(i} Acuteangle : Ananglewhose measure s more than 07 but less than 50° is called acute angle. An acute
angle is less than one-fourth of a revolution.

()] ObtuseAngle : Anangle whose measure is more than 90" but less than 180° is called obtuse angle. An
obtuse angle is greater than one-fourth of a revolution but less than half a revolution.

{ii) Reflex Angle : Theangles which have measures more than 1807 but less than 360 is called reflex angle,
There are following acute angles shown in the figure!

s A
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There are following obtuse angles shown in the figure:

N O T

There are following reflex angles shown in the figure:

kesiigg® ' A

“ Exercise W

1. Givetwo examplasfrom the environment for each one of the following.

ia) Rightangles (b} Obtuse angles (c) Heﬂlnnglles

2. Classify the followlng angles as acute, obtuse and reflex angle.
{a) 35 (b} 325" (e} 4207 {d) 45° ie) 150°
(fl 200° (B8] 1457 (h) 220° i 21 Ul 135

3. Without measuring find out what kind of angle is each one of the following?

. -

(dy (e} -

4. Look atthe figure and name the following.
la} Fourrightangles p A
(b} Fouracuteangles
ic] Fourstraight angles

{d] Fourobtuse angles E C
le] Fourreflexangles
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5. Match column’A’ with column '8’
Column 'A’ Column '8’
(Il Obtuseangle (a) Rotation of fourright angles ineither direction
{ll) Straight angle i) Half ofarevolution
(i} Rightangle {c) Lessthanone-fourthof arevolution
{iv] Reflexangle (d) Morethan half a revolution
(v} Acuteangle (#) One-fourth of a revolution
{vi} Complete rotation i} Between % and % of a revolution

( ) Measuring Angles

*D-scale [ Protractor”
We were able to measure angles, now we used for ‘measure’ to the angles like acute, obtuse or reflex. We can
easily found with a “D- scale or protractor”.
The measure of angle

The measure of an angle is called 'degree measure’. One complete revalution is divided into 360 equal parts. Each
part is a degree which is denoted as ™', We write 360° to say 'three hundred sixty degrees’,

The Protractor
Angles can be measured using a ‘protractor’. A protractor is a
geometrical instrument that looks like a letter ‘D’

You can find a protractor in your ‘geometry box’. The curved edge is
divided into 180 equal parts. Each part is equal to a ‘degree’. The
angles are marked from 0° to 180° on the edge in clockwise
direction as well as in anti-clockwise direction. "0 is tha midpoint at
the base line ofthe protractor.

Let us measure angle ABC

A

N [ E Ll -
K C
Given ZARC Measoning S ABC
1. Place the protractor in such a way that midpoint "0’ of the base line coincides with "B’ and base line exactly
overlaps on the line segments BC.,

2. Adjustthe protractor sothat isalong the straight-edge of the protractor.

3. There are hl-'l:l_‘s-l:aies’ on the protractor : read that scale which has the mark coinciding with the straight edge
(i.e. withray BC).

4, The markshown by BA on the curved edge gives the degree measure of the angle.
We writem ZABC=40" orsimply ZABC=40"
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‘ﬂ Exercise E‘! ;"‘

1. Withthe help of a protractor, measure the lollowing angles:.

2.  Measure and classify sach angle using protractor:

g T

{a)
(b}
(e}

(d)
(e)
i
3. Measure theunknownangles A and Bindegrees.
(a) (b)

4. Write ‘T for True and ‘F* for False for the following statements.

(2}
(b

(cd

The measure of an obtuse angle < 90"
The measure of one complete revolution = 180°
The measure of a reflex angle > 180°

(d} Themeasureofanacuteangle <90°,
5. Fill'inthe blanks with acute, obtuse, right or straight :

(a}
(b)

(ch
(d)
(e
6. (a}
(b)

Anangle whose measure is the sum of the measures of two right angles is

When the sum of the measures of two angles is that of a straight angle and if one of them is acute then
the other should be

An angle whose measure is greater than that of a right angle is

Anangle whose measure isless than that of a right angleis :

When the sum of the measures of two angles is that of a right angle, then each one of themis
Draw an acute angle of measure 45"with the help of a protractor.

Draw an obtuse angle of 135" with the help of a protractor.
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3 #® 5 Whichangieis larger?
e First estimate and then measure.
Measureofangle P =

Measureofangle Q=

@ Pair of Lines '

A pairoflinesin a plane may be:

{a) Paralleflines (b} Intersecting lines

[a) Parallel Lines

The figure given here shows two lines LM and PQ that never intersect each other at any pointin asame plane,
i.e., they are equidistance from each other at each and every point. This distance is called the distance between
two parallel lines. Parallel lines LM and PQ are represented as LM | | POL Here, symbaol®| |"isread as ‘s parallel to”.

Le =M

[ —-Q

[b) Intersecting Lines
inthe figure given below, lines ABand CDintersect each otherat a point ‘0, suchlines are called intersecting fines.

- The angle of 30" in measurement on innerscale, when angle is measured anti- clockwise.

i
- WEERERERA R, R R U B S RS S T ST 1T R TS S R S Sy S

"

t Exercise :

1. Give threeexamples from the environment for each of the following:

(a) Perpendicularlines (b} Parallel lines (e} Intersecting lines
2. Studythe diagram. The line 'l' is perpendicular toline ‘'m’.
(8] 1ISCE=EG?
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(b} DoesDE bisect CG? o -
(e} Identify any two line segments for which 'm' is the perpendicular bisector ‘F ‘ : 5
(d} Arethesetrue?

(lAC>FG  (il)CD=EG (ii) BC < EG.

3. Write "T" for True and F" for False for the following statements.
(#) Paraliel lines meet each other at infinity.
(B} Intersecting lines never meet each other at any point.
(£} Thesymbal ‘L’ is read ‘is perpendicular to'.
(d) Thesymbol ‘L’ s read as ‘is parallel to’,
(¢} Perpendicularlines intersect each otherat right angles.
4. Which of the following are models for perpendicular lines :
(a] Theadjacent edges of atable top.
(b} The line segments forming the letter 'L’
e} ThelatierV.

5. There are two set-squares in your box, What are the measures of the angles that are formed at their corners?
Do they have any angle measure that is common 7

@ Classification of Triangles

A closed two-dimensional shape bounded by straight lines is called a polygon. The word 'Polygon’ comes from a
Greek word meaning 'many angles'. A three-sided polygon is called a triangle. The sum of the three angles of a
triangle is always equal to 1807,

Triangles can be classified in two ways:
(i} Bytheirsides
{il) Bytheirangles
(I} By theirsides:
s Scalene triangle ® lsoscelas triangle » Equilateral triangle

Scalene triangle: A triangle having all three sides unequal is called scalene triangle.
Infigure givenbelow AB s BC 2 CA, so AABCisascalene triangle.

E

3 em 4 cm

A B
5cm

Isosceles triangle: A triangle which has two sides of equal length, is called Isosceles triangle.
Inthe adjoining figure PR=PR =4 cm. 50, APQOR is anisosceles triangle.

4% igm

4 cm
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* Equilateral triangle : A triangle having all the three sides equal is called equilateral triangle.
. ' Inthe figure given below, LM =MN=LN =4cm. 50, ALMN is an equilateral triangle.

L 1|
4 rm

(i} Bytheirangles:
s Arute-angled triangle  * Right-angled triangle  » Obtuse-angled triangle » Equiangulartriangle _
Acute-angled triangle: Ifinatriangle, each angle is less than 907, then the triangle is called acute-angled triangle.

Inthe triangle shown here £L, £ M and £N are all less than 90°, hence ALMNisan acute-angled triangle.
(]

(1

i e,
L & .H
Right-angled triangle: If in a triangle, any one anglé Is a right angle, L.e. one angle Is 90°, then the triangle is
called right-angled triangle or simply right triangle. The side opposite the right angle is called hypotenuse.

DF isthe hypotenuse,
A DEF shown here a right-angled triangle, as ZE=90°.
&
E —l F

A The sum of three anglesintriangle isalways 180°.
R
Obtuse-angled triangle: If in a triangle, any one angle is an obtuse
angle, i.e., more than 90°, then the triangle is called obtuse-angled
trianghe,
in A POR, £P is an obtuse angle, s0 A POR s called obtuse-angled
triangle.
130
P Q
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Equiangular triangle : If in a triangle, all the three angles are equal, then ‘“ -
that triangle is called an equiangular triangle. ’ . ﬁ'

An equiangular triangle is also known as equilateral trlangle because all of its sides are equal.
AXYZ is an equiangular triangle because in AXYZ, £ X =Y = 2T=60"

Y

- 'ﬁﬁﬁf n

(F i

To Aright angled triangle may be sither isocele

X
".I‘ Exercise m#
1. Definethe following:
{a} Triangle (b) Scalene triangle
{t] Right - angied triangle {d} Equilateraltriangle

(&) Isoscelestriangle
2. Thelength of sides of triangles is given below. Classify them asscalene, equilateral or isosceles triangles.

jal 8Fem,7.2cm,1l.1cm lb} 3em,Scm, Bem
e} 4eom,4cm,4cm (d} 3ecm,6cm,3cm
{8} 7em,7.5em, 7.5em i) 53e¢m,53cm,53cm
lg) 23.¢m,3.3cm,3.Bcm {h} 3.8em,4.8em,3.8em
3. Thetwoangles of atriangle are given below:
{a) A=60',B=65,C= ? ib) P=45",Q=90°R=?
{e] D=35 E=135 F=7 M} X=53"Y=42"7= ?
{e] P=60°,Q=60",R=? (N A=55",B=65"C=?

d. Lookatthe measures of the trigngles and name their types :
{#) AABCwithm £B=90", AB=6cmandBC=4cm (b} AXYZwithm £Y=60"and XY=YZ,
el Triangle with lengthsof sides 7 em, Bemand9em.  (d] AABCwithAB=97cm,AC=5cmand BC=4em.
(e} APQORsuchthatPQ=0R=RP=6cm.

5. Match the column A’ with column '8’;

COLUMN ‘A’ COLUMN ‘B’
I} 1right angle with two sides of equal length (2] Acuteangled
{11} 3sidesofequallength (b) Rightangled
(i} 1right angle ¢} Isosceles
{v} 3sidesare of different length [d} Obtuseangled
{v) 3acuteangles (&) Equilateral
{vi} 2Zsidesofequallength [} Isosceles right angled
{vii] 1obtuseangle g} Scalene

b b e Hx‘uz"
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l@ Quadrilaterals

The figure is enclosed by 4 sides is called a Quadrilateral. We can say that a quadrilateral is a polygon which has
four sides. The sum of the angles of a quadrilateral is 360°, Let us learn about the types of quadrilaterals and its
properties,

Types of Quadrilaterais

Quadrilaterals can be divided into 3 parts:

1 Kite 2. Trapezium 3. Parallelogram
Parallelogram : A quadrilateral in which the pairs of opposite sides are parallel is called paralielogram.
In the parallelogram ABCD:

<+ The opposite sides are parallel
AB || CD and AD || BC
The opposite sides are equal
AB =CD and AD = BC
The opposite angles are equal LA=SCand £B= £D
The diagonals bisect each other.
AD =0C and BO = 0D A
%+ The diagonal divides the parallelogram into two equal triangles.
%+ The diagonal AC divides the parallelogram into two triangles, ABC and ACD.
The diagonal BD divides the parallelagram into two triangles, ABD and BCD.
Ramnﬂt [Parallelogram)
A quadrilateral in which each angle is a right angle is called rectangle.
In rectangle ABCD:
< The opposite sides are parallel
AB || CDand AD || BC > S
< The opposite sides are equal.
AB=CDand AD = BC
< Al angle are equal and measure 30° A &
LA=LB=LC=LD=590"
¢ The diagonals are equal
AC = BD A » B
< The diagonals bisect each other
AD = 0C = 0B = OD {Sine AC = BD}
Rhombus (Parallelogram)
A guadrilateral in which all four sides are equal, is called a rhombus.
In the rhombus ABCD :
<+ Al sides are equal
AB=BC=CD=DA
< The opposite sides are parallel. !
ABHE.B and AD || BC AFndlfgnndnesnnthwea:um }
< The opposite angles are equal. init. s
iﬁ.;icand .ﬂB-‘r.ﬂD A Y R T et
& The diagonals bisect each other,
AD=0Cand DB=0D
% The diagonals are perpendicular to each other.
ZADB = ZBOC = ZCOD = £ADD = 90"

&)
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Square (Paralielogram) ‘: .,

%

A quadrilateral in which all sides are equal and every angles is a right angle is called a square.
In the square ABCD:
< All sides are equal ”
AB = BC =CD = DA
< Opposite side are parallel.
AB || CD and AD || BC
< All angles are equal and measure 90° each. S0, LA = SB= AC= D=090"
< The diagonals bisect each other
AD=0C=0B=00D. A
The diagonals are perpendicular to each other and equal.
Trapezium

W
=

A guadrilateral in which one pair of opposite sides is parallel is called a trapezium.

In the trapezium ABCD: n S [
< A pair of opposite sides is paraliel.
4 The opposite sides are not equal.
+ The opposite angles are not equal.
< The diagonals are not equal.

Kite A B
A guadrilateral in which both pairs of adjacent sides are equal is called kite.

"\f 4 Exercise JIB)
1. Givereasons for the following.

{a} Asguarecan bethought of as aspecial rhombus.
(6] Arectangle can be thought of as a special parallelogram.
(c) Asguarecanbethought of as a special rectangle.
(i) Squares, rectangles, parallelograms are all quadrilaterals.
le] Squarelsalsoaparallelogram,

2. Write T for True and ‘F' for False for the following statements.
ia) Eachangleofarectangleisaright angle.
(b) Allthe sides of a parallelgram are of equal length.
e} Thediagonals of a square are perpendicular to one another.
(d) Allthe sides of a rhombus are of equal length.
(#] Theopposite sides of a trapazium are parallel.
(t] Theopposite sides of a rectangle are equal in length.
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i"; @ Polygons

A Polygon does not have a curve in it

A polygon is a plane figure that is made by joining the line segments, Where each line segmeant meets exactly two
other line segment. The intersection points of two line segments is called the vertex of the polygon. So far, we have
studied about triangles (3 sided figures) and quadrilaterals (4 sided figures). We now try to extend the idea of
polygen to figures with more number of sides, \We may classify polygons according to the number of their sides.

MNumber of Sides MName Iustration

3 Triangle

4 Quadrilateral

B Hexagon
) Heptagon
8 Octagon

i
>
: pentagon E
O
O
O
O

9 Nonagon

d

1. Ehni*rthnfnllnwlupdnm.mdln;hﬂ-nrumhlrs of sides:
Q\NY O [
AR =9 R "D

2. Which onesofthe following closed plane figures are not pulvgnns?

{a) D (b) D (e} D Q X (f) {}

@) [ \ (h) || (i <> i Q
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3. Examine whether the following are polygons. If any one among them is not, say why?

{a) {b) ich {d)
4. Name each polygon.

ta) {b) i feh i)

Points to Ranmh}'i

Acircle in not a polygon as its does not have straight sides.

An angles whose measure (s mare than 0° but less than 90° s called acute angle.

An obtuse angle is greater than one-fourth of a revolution but less than half a revolution,

The angles which have measure more than 180° but less than 360" s called reflex angle.

When twa lines intersect and the angle between them is a right angle, then the lines are said to be perpendicular.
The two lines that never intersect @ach other at any paint in a same plane is called paraliel lines.

Atriangle havingall three sides unequal is called sealene triangle.

Atriangle havingall the three sides equal is called equilateral triangle.

Ifin atriangle, each angle is less than 90°, then the triangle is called acute-angled triangle.

Triangles can be classified as follows base on the lengths of their sides:

[ ]

S B ¥ & DS H e D

Nature of sides in the triangle Name
Allthe three sides are of unegual length Scalene triangle

Any two of the sides are of equal length Isosceles triangle

All the three sides are of equal length Equilateral triangle

%  Quadrilaterals are further classified with reference to their properties.

Properties Name of the Quadriloteral
Parallelogram with 4 right angles Rectangle
Arhombus with 4 sides of equal length Parallelogram
One pair of parallel sides Trapezium
Two pairs of parallel sides Parallelogram
Parallelogram with 4 right angles Rectangle ‘)
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102+ § 24 B8 4 § 9 8

. Mathematics-6 c »
e - oot N aXw 2 0 55 | "‘)
- ’




1. MULTIPLE CHOICE QUESTIONS |MCQS):
Tick (¥} the correct options.
[a) Atrianglewithallitsanglesequal to 60° is:

(I} Scalene (i}  Equilateral | {illy Isosceles {iv)] right - |
(B) Where will the hour hand of a clock stop if it from 10 and turns through 3 right angles?
iy & iy 2 i 7 (iv) .. 8 0
[c) K twoanglesofatriangleare 70" and 45°, what is the measure of the third angle?
) 35 (. 65" iy 45" v, 70° I
(d] Whentwo angles of atriangle are same, the third angle will be:
(i Thesame (i} different
(il dependenton size (iv] dependentonangle
[e] Hfthree angles of a quadrilateral are 100", 80", and 707, what is the measure of the fourth angle?
i) 1000 Wy 108t O i) 320" | v 110°
it] Ascalenetriangle has:
(i} twoangles equal i} allangles equal
(] Motweangles equal | |iv) Noneof these
lg] Twoanglesofatriangle are 135" and 35°, third angle will be:
(i} 60" | i) 10 ) () 75" (v} 235"
(") How many right anglesdoyou make if you start facing? West and turn clock wise to face East?
i 4 VNL (i) 3 tiv} 1
2. Howmanyline segments canyou find in the following figures ? Write them.
A
B - 4 A
¥ r
[ —i1 E B
£ ; E . U 2
i) (i} P {iii)
A B D F
F C
] 54
() E (v} E

-~ d el
P4 L TEI8K]
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Clazssify the following angles as acute, obtuse reflex anglas,

la) 35° b) 118° (e) 325 (d) 150"
(e} 221° (1) 300" lg) 48" (h) 125°
(i) 145° lj) 92° (k] &5 (n 30"

The two angles of a triangle have been given. Then, find out the third angle.

(a) A=60",B=75"C=7? (b) P=45%0=580"R=?
fc] X=90°%¥Y=25% i=? {d] A=55°,B=65",C=?
fe) P=53"0Q=80".R=7

Look at the measures of the triangles and name their types.

{a) APOQRwithM £0Q=90", PQ=6cmandQR=4cm.

(B] AXYZwithM LY=60"andXY=YZ

fc) AABCwithAB=69cm, AC=S5cmandBC=4.2cm

{d) Triangle with length of sides6cm, 7.9cmand 8.3 cm.

()] APQORsuchthatPQ=Q0R=RP=5.5cm,

1. Place a pair of unequal sticks such that they have their end
points joined at one end. Now place another such pair
meeting the free ends of the first pair,

Whatisthe figure enclosed?

Itis a guadrilateral, like the one you see here, P
The sides of the quadrilateralare, PQ,OR, __,

There are 4 angles for this guadrilateral.

Theyare givenby £SPQ, ZPOR, £ZQRSand |

Q5 isone diagonal. What is the other?

Measure the length of the sides and the diagonal. Measure all
theangles also,

! LA P W LWL

2. You have two set-squares in your instrument box. One is
30"-60°-90"set - square, the other is 45°-45°-90° set square.

You and your friend can jointly do this.

{a) Bothof you will have a pairof 30"-60"- 90" set-squares,
Place them as shown in the figure,

o A Y -
g 33
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Canyou name the quadrilateral described?
What is the measure of each of its angles?
This gquadrilateral is a rectangle.

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

(b} I you use a pair of 45" -45"-90° set-squares, you get
another quadrilateral thistime.,

Itis a square.

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

(c] If you place the pair of Bﬂ'*ﬁﬂ’m' set-sguares in a
different position, you get a parallelogram. Do you
notice that the opposite sides are parallel?

‘Are the opposite sides equal?

Are the diagonals equal?

{d) Ifyouuse several set-squares you can build a shape like the one given here.

Here isa quadrilateral in which two sides are parallel,
Itisatrapezium.
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We are already familiar with various shapes like square, rectangle, triangle, parallelogram, circle etc. Now we will
further study about these shapes in terms of measurement. In this chapter, we will learn about the area and
perimeter of closed figures that are both regular and frregular. Perimeters refers to the boundary of a flat shape
and area refers to the space occupied or enclosed by the boundary. Circumferences is the special kind of parimeter
that means distance around a circle.

@ Perimeter

The sum of the lengths of all sides of a closed figure is called its perimeter. Onthe other hand, we can say that the
perimeter of any figure is the measure of its boundary.

Thus, | Perimeter = sum of all sides of the figure

Perimeter is calculated in different ways. For example, to find the perimeter of a square, we multiply the length of
ane of its side by 4, because all sides of a square are equal.

On the other hand, to find the perimeter of rectangle, we add the length and breadth and then multiply the sum by
2 because rectangle has two equal lengths and two equal widths.

Perimeter is measured in kilometers, metres or centimeters, depending on the size of the closed figure we are

trying to measure.

Parimeter of Triangle

If the sides of triangle ABC are represented by the letters p, gand r, respectively, then the perimeter is given as:
Perimeterof AABC = p+qg+r c

Letus consider sides of A ABC are represented by
AB = 3ecm,BC = 4cmand AC = S5¢cm.
Then, the perimeter of AABC = AB+BC+AC
= 3cm+4cm+5cm
= 12cm
Let us consider an equilateral triangle with each side equal to 5 cm. Can we find its perimeter ?
Perimater of this equilateral triangle PQ+QR+RP
35cm+35cm+3.5cm
Ax3.5cm=10.5om.

1]

B 4 em C

So, we find that:
Perimeter of an equilateral triangle =3 = length of a side

.

Fd
i

Fa g T g L ey
L%‘E:E“fﬁ?.&-.“ Xnons
The formula for finding the perimeter of a triangle is expressed as the sum of the length of all sides. it is not necessary
thatalithe three_sl:les_s.h_uul_d beofsame lepgjth inatriangle.
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G;I 3 Perimeter of Rectangle

The length of a rectangle ABCD is represented by the letter ' whereas its
breadth is represent by the letter ‘b’ A [ B
Perimeter of rectangle ABCD AB+BC+CD+DA

l+b+i+b

2[+2b

2x%(l+h)

Let us consider a rectangle ABCD, whose length and breadth are 12 cm and 7 cm respectively. What will be its
perimeter 7
Perimeter of the rectangle

(T [ IR |

Sum of the length of its four sides.
AB+BC+CD+ DA

AB+BC+AB+BC (.. AB=CDandBC=DA)
2xAB+2xBC

2= (AB+BC)

2x(12cm+7cm)

2x19em

3Bcm

mw W b .M W

We notice that;
Perimeter of a rectangle

length + breadth + length + breadth
2= [length + breadth)

la:tangk has oppasite sides equal. 1tz perimeter is the sum of the two Ieng'ths and two breadths. 5o, we write:
2 % {length + breadth).

@ I'enmel:ernquuare O__Zom __C

The sides of square ABCD, being equal, are represented by 3cm.
The perimeter of square ABCD = AB+BC+CD+DA
= 3cm+3cm+3cm+3Icm
= 12cm.
Thus, perimeter of asquare = 4=length of aside
A regular pentagon has 5 equal sides, aregular hexagon has 6 equal sides,
aregular heptagon has 7 equal sides and so on.
Therefore, perimeter of aregularpentagon = 5xlength of one side
Perimeterof aregularhexagon = Gxlengthof oneside
Perimeter of a regularheptagon = 7xlength of one side.
From the above concept, we observe that ;

Perimeter
Mumber of sides

3 &m 3 em

A 3cm B

Length of oneside =

Example 1 : Find the perimeter of AABCifAB=8cm, BC=10cmand CA=12cm,
Salution : We know that, the perimeterof AABC = AB+BC+CA

Bem+ 10cm+12cm
30cm
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Example 2 : Find the perimeter of a square of side 6 m. ‘ .
Solution : Giventhatthe side ofthe squareisém,
We know that, perimeter of the square = 4 = length
= 4xEm
= 2dm
Example 3 : Thelength and breadth of a rectangle are 10 m and 6 m, respectively. Find its perimeter.
Solution  : Giventhatthe length ofthe rectangle, [= 10m and breadth of the rectangle, b=6m.
Perimeter of the rectangle = 2= (/+h)
= 2x(10+6)m
= Zxlbm
= 3A2m
Example 4 : Find the perimeter of a rectangle whose length and breadth are 125 cm and 2 m respectively.
Solution : Giventhat:
Length = 125¢m
Breadth = 2m= 200cm
We know that perimeter of the rectangle = 2 = {length + bréadth)
= Z#%{125cm+200cm)
= 2x3R5cm
= B50cm
Exomple 5: An athlete takes 8 rounds of a rectangular park, 45 m long and 25 m wide. Find the total distance
covered by him.
Solution : Llengthofthe rectangularpark = 45m

Breadth ofthe rectangular park = 25m
Total distance covered by the athlete inone round will be perimeter of the park.
Now, perimeter of the rectangular park = 2% (length + breadth)
2x[45m+25m)

= 2x70m

= 140m
%o, the distance covered by the athlete inone round is 140 m,
Thus, distance covered in 8 rounds = Bx140m

= 1120m

Exomple 6 : Ranjan runs around a square field of side 50 m and Dinesh runs around a rectangular field with
length 150 m and breadth 110 m. Who covers more distance and by how much ?

Solution : Distance covered by Ranjaninone round = Perimeter of the square

4 x length of a side

4x60m

= 2M0m.

2 % [length + breadth)

2x(150m+110m)

2% 260m

520m.

520m~=240m

280m

Therefore, Dinesh covers more distance by 280 m.

Distance coverad by Dinesh in one round

o

Difference in the distance covered

WO E M
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*s Example 7 : The perimeter of a regular hexagon is 30 m, How long is its one side ?
Solution  : Aregularhexagon has6sides with perimeter30m.
Thus, length of one side = Perimeter 30 m=5m

Mumber of sides 6
Therafore, the length of each side of a regular hexagonis 5m.

Example 8 : Find the perimeter of the following figures :
(a) w {b) -

'Fl.'
4 m 4 e
&

aem

'k,
o
3
Em oy
A Yem B
Solution @ (a) Perimeter =XY+YZ+2W+ WX
= 35cm+4.5cm+dcm+5cm
= 17 om.
AB+BC+CD+DE+EA
= 3em+3cm+dem+dom+ 3 cm
17cm

ﬂ Exercise m

1.  Findthe perimeter of each of the following figures :

(b) Perimeter

‘i’ A 5cm B |:b.| A |;E:| s
Jem Icm 0 - C
E B
Tem 2 om Bcm
4 cm dcm
A 1W0em 8
3 T p S5cm €
{d] ¢ 3 & [2] £ Gcm o
£ Cm
4 cm acm
F [
H & c
3o
3 ein Yy &4 cm 4em
I g
Becm & 7em B
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2.  Find the perimeter of a rectangular garden whose length and breadth are 75.6 mand 42.7 m respectively.

3. Thesides of atriangle field are 12 cm, 18 cm and 20 cm. Find the total distance travelled by a boy in taking 3
complete rounds of this field.

4.  Findthe length of a side of an equilateral triangle whose perimeteris 2 m 25cm.

5. Rohantakes 3 rounds of a square park of side 115 m and Abdul takes 4 rounds of a rectangular park of length
75m and breadth 55 m. Who covers more distance and by how much 7

B. Theperimeter of a regular octagon is72 m, How long s its one side ?

F A Find the perimeters of the rectangles whose length and breadth are respectiviely :

{a] 15m,8m (B} 1m,70cm e} 10.5m,.6Bm

(d} 2Zm25cm, IimS0cm - (2} 2m,75cm (f] B80cm,62cm
8.  Findthe perimeters of the sqguare whose length of a sideis:

fa] 18m (b} &m i}  1m2Scm

{d}] 1m5cm (e} T1lcm (fl 4.5m

9.  Find the perimeter of each of the following:
{al Atriangle of side6om, 11cmand 15cm
(b} Anequilateral triangle of side B cm.

("-?) Area of a Plane Figure

The space enclosed within the boundary of any figure is called the area. On the other hand, we can say that the

amount of surface enclosed by a figure is called its area. ] C
Letus consider an example
ABCD is a rectangle. The boundary ABCD is the perimeter of the rectangle. The & b

shaded region within the boundary is the area of the rectangie. But we can easily
calculate the area of a ractangle using graph paper.

L 1y |

Let us find the area of the figure given here :

1. Area of ABCD = 3 squares length wise x 3 square breadth wise
9 sg cm (each length isin cm)
5 squares length wise = 3 squares breadth wise
15 sg cm
I = b square (sq) units

2. Area of PQRS

Thus, area of a rectangle

LT TN A ate’
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A square has length = breadth
thatis, | = b
Area of a square = | = | 5q units
= [ sq units

side x side sq units

Thearea of a square of side 1 cm is 1 square centimeater and is written as :mI-
Thearea of asquare of side 1 mis 1 square meter and is written as mz,

The area of a square of side 1 km is 1 square kilometer and is written as Fr.rnz.

At

Areaofasquare of side 1 cm I:.J..:m1 I:-enause when we multiply the lengths of two sides, we also multiply thelr unll:;
as:mu:m,l B, equal I.-.I:n:'rr'l2 Theﬂndlrdurﬂtuhreaucm

b B e i e o R RSy

1llnl'l."- know :
Areaof arectangle = length x breadth
From the above equation, we can also find the value of length or breadth.

Area of rectangie
(i} Length = - :
breadth
(i) Breadth = Areaof rectangie
length
Example 9 ! Findthe areaof rectangle whose length and breadth are 12 cm and 4 em respectively.
Solution ¢ Lengthoftherectangle = 12cm
Breadthoftherectangle = 4cm
Areaofrectangle = lengthx Breath
=12cmx4cm
= 48sg.cm
Example 10 :  Find the area of a handkerchief with measuring each side of whichis 12 em.
Solution :  Area of a square = side x side

= 12cmx 12 cm
=144 cm’ or 144 sqgem

Example 11 : How many tiles whose length and breadth are 12 cm and 5 cm respectively will be required to
fitina rectangular floor whose length and breadth are 4 m and 3 m respectively ?

Solution Area of the floor must be equal to the total area of tiles.
Here, lengthofthefloor = 4m = 400cm
and breadthofthefloor = 3m = 300cm
Therefore, areaof floor = 400cm=300cm
= 120000em’

Area of one tile 12emxSem = 60cm’
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Solution :

Number of tiles required =

d cm
o+ F
8em
Rem | N D Acm
oy
@ Ecm
Area of the rectangle DEFG = length = breadth
= Bemxdcem
= 32em’
Areaof the rectangle ABCG = length x breadth
= Bemxdem=32cm’

Area of the complete figure: = Areaofthe rectangle DEFG + area of the rectangle ABCG
= 32em'+32em’

Area of the floor

Area of one tile
_ 120000

60
Hence, the number of tiles required = 2000

Example 12 : Findthe area of the given figure.

= 2000

gdcm’

‘i Exercise w

1. Findthe areaof a rectangle whose

_ mﬂl Breadth (b) Area (Ixb)
fﬂlﬂ 8em Sem
® | 18em 126m
e [Ussm 14.5m
@ | 32em 26em
(e} 48 m 35m

2.  Findthe length of a rectangular park whose area is 204 sqm and breadthis 12 m.
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Thearea of asquare field is 576m’ . Find the side of the square.

A room is 4m long and 3 m 50 cm wide. How many square metres of carpet is needed to cover the floor of the
room 7

o

5.  Find the areas of the squares whose sides are:
(] 8Scm () 17om el S5m dl 21m

B. Find the area of a square if the length of its sides is doubled. Also, find the ratio of new area to its previous
area.

7.  Arectangular field is 75 m long and its breadth is 15 m less than its length. Find the cost of fencing it at the
rate of ¥ 4 per metre. Also find the costofturfing it at the rate of ¥ 7 per sgm.

B. What happens tothe area of a rectangle of its length is halved and its breadth is doubled?
8. Find the breadth of a rectangular park whose area is 286 sg m and lengthis 13 m.

Points to Romemb} =

Perimeteris the sum of the lengths of all sides of a closed figure.

Perimeterof a rectangle = 2x (length + breadth)

Perimeter of asquare = 4 xlength ofits side

Perimeter ofanequilateral triangle = 3= lengthofaside

Figures in which all sides and angles are equal are called regular closed figures.
The amount of surface enclosed by a closed figure iz called its area,

Areaof arectangle = lengthxbreadth

Areaof asguare = side « side

To calculate the area of @ combined figure, we divide the figure into square, rectangle, or triangle (if needed) and
calculate their area. The sum of all these area will be the area of the combined figure, g

N AR e e O B
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1.  MULTIPLECHOICE QUESTIONS (MCOs):

Tick (+ ) the correct options.
{a) Ifeach sideof a regular octagonis'a’, then its perimeteris equal to:

i} Sa fiij 6a (i) 7a (v Ba
{b) The perimeter of rectangle of length 'T and breadth 'k’ is equal to.

i} Ixb (i} I+b | (i) 2{/+h) [iv) 2/b
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{c) Msideof asquareis2.5¢cm, itsareals:
{l} B.25sq.cm il Bsg.cm [IH] B.25%q.cm [iv) B.50.cmy
{d} The perimeter of atriangle with sides a,b,c, is equal to:
i} a+b+c (i) axbxc (i} Zabc [lv] 2la+b+c)
(e} If length of a rectangle is x and breadth is half of the length, then perimeter of the rectangle is given by:
i} 3x i 5x (i} 2% (v} 4x |
(1] If breadth and perimeter of a rectangle are 12.5 cm and 101 cm respectively, its length is of
{i) 50em (il 50.5¢m (i} 38ecm (lv) B7.5cm
(g] Wsideof asquareisxcm,itsareaisgiven by,
(I} 2usgeom [} ¥sgcm | (0} 4usqcm [iv] =sg.cm

Find the perimeter of each of the following figures.

a 5]
1] (&) A 4bm B
2 cm
D 2cm C
Bem 4 cm
E Zom F
12 cm
H G
4 om

One side of a sguare Is 50 cm, Find its perimeter.,

A rectangular mirrer is 30 cm long and 20 em wide. A wooden frame is to be fixed around it find the total
length of the frame.

The perimeteérof a square is 80 m. Find the side of this square. Also find its area.

The length and breadth of a rectangular field are 75 om and 35 cm respectively. Find the area of the field,

The perimeter of a triangle is 115 cm. If two of its sides are of 45 cm and 48 cm, find the third side of the
triangle.
A rectangular piece of land measures 3 m 35 cm by 4 m 45 cm, What is the perimeter of this land?

The length of a rectangular field is 300 m and its breadth is g_ its length. If a road of
width 10 mis built along the inner wall of the field, what is the area of the road?
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a[ﬂb Studying the perimeter and area

lml Objective 1 To distinguish bebween the perimeter and area of a rectangle/sqguare.
Materials Required ; Coloured ribbon orwool, a pair of scissors, graph paper and glue,
Procedure : ¢  Cutalengthofribbon {say 20cm)

o

Draw a rectangle of length & cm = 4 cmoon the graph paper,

Cut 20 cm ribbon into four pleces, two pieces of 6 cm each and two pieces of 4 cmeach,

Theregion enclosed within the rectangle isthe area., l.e. 6% 4= 24cm’
The length of 20 cm ribbon is the perimeter of the rectangle.

You may now cut another 20 em piece of ribbon.

Mow, divide it into 4 equal parts of 5 cm each.

Put them around asquare of side 5 cm drawn on the graph paper.

The areaof thesquareis 5= Scm’ =25cm’,

o

The perimeter of the square i% also 20 em. This shows that the perimeters may be the same

i
]
L}
[
i
i
i
1
i
i
I
i
i
]
i
i
Paste them on the rectangle. :
i
1
1
i
I
i
1
[ ]
1
[
i
i
i
1
1
i
1
i
but the areas can be different. i

i

1
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Data Handling
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Just imagine you are watching a chess match between two teams or two
players on your tv screens, now you have to collect information (data) about :
< Playersinboththeteams

<+ Totalscore of first team in round based

% Totalscore of second team in round based

L

Highest scored by the team/player on round based of the matches further
% whois declared winner on Grandmaster title.
Similarly, 3@ school teacher keeps record of marks obtained by students in

each term end examination and makes a final result (grade) card at the end

of the session,
Also, we make a budget of our household expenses. We note down the budget either on paper or remember in

mind. We collect and use relevant numbers, figures, facts or symbeols.

“) pata
0/

Data come from datum and is plural afso.
Data is collection of information in the form of numerical figures.
Or

Datais the facts collected to draw some inference.

Data can be classified into two types — Primary Data and Secondary Data.

Primary Data < The data collected directly for the first time by the observer is called primary data.
Forexample, you have goneto a grocery shop and purchase some daily usable items and make a list as:

Particulars 1 - Quantity: Rateperitem | Total

Biscuits 6packets 15 ¥
Taoth Paste 2 units T70 T 140
Atta 10kg T16 T 160

Secondary Data | The data collected from any external source like internet, advertising agency, newspaper, etc., is

called a secondary data.

Forexample;

(1} You can collect information about arrival and departure time of trains with the help of data available at
reservationcounter.

(Z) Youpgetinforrnationabout the number of kids getting polio vaccination drops inyour locality from health centres.

("?") Organization of Data

4 |l
Suppose, 40 students likes to play different games such as Football, Chess, Cricket, Badminton etc. If we arrange it
in atabular form, it becomes very easy to understand it.
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Name of the game Number of students
Foaothall 13
Chess 2]
Cricket 15
Badminton 4

Hence, understanding and analysing the data becomes easy by means of organising the data into a tabular form.

-y

-]

- — s

© e

Frequency is the number of times of a repeating event arvalue.

Suppose you are watching a cricket match between India and Pakistan. Each player has scored some runs as given
below :

55,35,42,25,49,25 49, 104, 25,35, 78,35, 74, 104, 25,38, 55,42, 78, 74,25, 35,
This ways of recording data does not help us to know the answers of some questions :
< How many players scored minimum 25 runs?

+ What is the maximum number of run scored?
< Howmany players scored 78 runs or less than 78runs 7

If we arrange the data in either ascending or descending order, it will take a lot of time (time consuming) and some
values may go missing.
Therefore, we use tally marks to minimise the number of errors, if the number of observations is larger.

Runs Tally Warks ‘Nouof Players (Frequency)

25 ™ 5
£ 13 i

38
42
49
55 i
74 i

78 |
104 I 2

i
i
F
2
2
2
2

Tally marks are always recorded in bunch of five. Fifth tally mark is drawn diagonally across the first four to make a
group of five.

Foresample: (4 ||=7
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ﬁh Representation of Data ’

We can represent numerical data in the form of pictograph and bar graph.

PICTOGRAPH

Sometimes, we represent numerical data in the form of pictures of objects in a table. This representation is called

pictograph,

For example:

A shopkeeper sold different number of pens on different days of week. Read the pictograph and answer the

following :

Diys No. ol Penis 1. On which day did the shopkeeper sell maximum pens?
Monduy s 4 2 Onwhich day did the shopkeeper sell 15 pens?
Vuesilay R 3. Onwhich day did the shopkeeper sell no pens?
Wednesduy -4 Solution :

Tﬁumm ey — 1. Theshopkeeper sold most penson Sunday.

F.E_;':"'fw o 2. Theshopkeeper sold 16 pens on Tuesday.

Sundsy F e ® 3. The Shopkeeper did not sell any penon Wednesday,

‘fi Exercise W

1. Acomputer lab of a school has 25 computer systems. Java is installed in anly 10 computer systems, Acrobat
Reader is installed in 7 computer systems. The remaining systems have ‘C++ installed. Record the observation
using tally marks.

2. The age (in yrs) of 10 teachers in of Government school is 52, 45, 54, 38, 29, 35, 25, 40, 47 and 27. Arrange

(erganise) the data in ascending arder in a table and answer the following questions:
(i) Whatis the age of the youngest teacher?
(i} How many teachers are there between the age 40and 557

3. InaMathematics test, the following marks were obtained by 20 students out of 25 marks.
17,20,24,16,17,24,15,17, 12,10,
7,15, 18, 10,17, 20, 19, 20, 24, 20
Arrange the data in tabular form using tally marks.

Points to anamb} -

Diata are the collection of information in the form of numerical figures.

Data can be classified into Primary and Secondary data,

Primary data is collected directly for the first time by the observer.

Secondary data s the data that we get from Internet, TV, newspaper, etc.

We can arrange datain tabular form to analyse and understand it.

Datumis the singular form of the word "data’,

Freguency Is the number of times of a repeating value or event. V,
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Multiple Choice Questions (MCOs):
Tick (') the correct options.

(b}

)

{d)

(&)

A data can be classified into how many types?

4 iy 2 (i 3 fiv) 6 i
We get secondary data from -

i Tw {ily  Internet (il  newspaper (iv] allofthese )
The width of bars and gap between the bars should be:

(l}  unegual every time (il opposite

(i} parallef | {w)  uniform throughout

90, 122, 144, 150,90, 122, 144, 75, 185, 90, 144, 82, 75, 150 and 90. From the data, the frequency of
a0 is:

W .6 3, N (I V) 4

The heights [in cm) of 10students of class Vl of a school are as:

145em, 150¢cm, 120cm, 115cm, 110cm, 130cm, 125cm, 136 cm, 141cm and 124 cm,
The shortest student's height is:

) 124cm () 110em | (i) 141 (iv) 130cm

Collect information of the marks obtained by your classmates in the Class test in mathematics and prepare a
table using tally marks.

Given below is the data of money {inT) spent by class VI students in the school canteen in a particular month:
150, 250, 145, 150, 122, 160, 250, 150, 145, 175, 145, 150, 250, 145, 200, 230, 160, 175, 150, 145,

Make a table for the above data using tally marks,
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< a' Objective : Take a data from your 55T test book and represent it

ty graphically.

Materials Required I An article or paragraph cutting from book, sketch pen or
pencil, peometry box, etc.

: Notedown or cut a paragraph from a book:

knowledge,

Education is the basis of ones life. Education means study of school text books, besides
reading of newspapers and magazines, listening to radio and television news
watching/listening programmes of useful information. Education mﬂtﬁ'ﬂﬁh‘i‘

words fike A, B,C, D.................. lignore Capital or Small)

Tally marks mw

a7

L]
]
]
i
:
1
i
i
i
L
L
\
Read each word of above paragraph and make a frequency table for the following ending alphabets of the |
]
:
i
i
]
i
i
i
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o Revision Test Paper-1V

(Based on Chapters 10 to 12)

A. Multiple Choice Questions (MCQs).
Tick (¥ ] the correct option.

1. 1 em Is equal to;

W womm 3 G 1mm Ty G 1omm T35 (v 0mm Ty
2 Complete angle is equal to:
(1] onerightangie "ﬁ ‘_& ] tworightangle Q
I\ i Y
(11} threeright angle o liv] fourright angle j
3 The area of a room with length and breadth measuring 21m and 15m respectively is:
] 415m' {‘ i) s75m' . T 5 i) 315m’ "':} () 215m’ "':;
4 Whichof thefollowing cannot be a unitof area ?
W oem' L5 ) m T i T3 () dm’ P
5. Perimeter of the given figure is:
() soem 5 ) sm Ty i) 2em 5 (v 25em P’
B Acute angleis:
(1} more than 0" but less than 90° r:j (i) morethan 30" but less than 180" r:j
(ili} more than 180" but less than 270" ':} {iv)] morethan 270" but less than 360" F:i
7 The sum of three angles in triangle is always:
o 180t Ty i) e 4 i) 360 74 (¥ noneofthese T
".-r 166 Mathematics-6
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8. Thesingular formof datais:
(1] datun r_'_‘ () data "-':j (il datum ";. (vl doton
% Thenumber of times of a repeating event or value is called;
[t} bargraph ".""j (i) primarydata ’:} (il pictograph ‘?"F ,.-t vl frequency
10.  How many sides are equal ina regular hexagon ?
il 6 T3 7 Ty 8 Tilv &
B Fill inthe blanks:
1 Euclid is known asthefatherof ... ..o,
2.  Perimeterofadecagonissumofits ................... sides.
- Perimeter of a square with its side measuring 21 cmis .-
4, Parallellineshas ...ovii.ivii Introduction points.
5, Data collected directly for the first time by the observeriscalled .. ... .. .. data.
€. Tick(v'| fortrue statementand cross { ) for false onaz
1.  Anangle canonly be constructed with the helpof a protractor.
2.  Areaofaclosed figure is sum of the length of all sides.
3.  Apolygon may have acurveinit.
4.  Tally marks are always recorded in bunch of '5".
5. Alinesegmentis bounded by one end point.
6.  Hexagon has 5sides,
7. Perimeterof a square = side = side.
B.  Figures in whichall sides and angles are equal are called regular closed figures,
9.  Aguadrilateralin which each angle is a right angle is called rectangle.
10. Thedatacollected directly for the first time by the observer is called primary data.
Mathematics-6
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- Model Test Paper-II
(Based on Chapters 7 to 12)
Instructions :
1. Allquestionsare compulsory,
2. Thequestion paper consists of 18 questions divided into three sections — A, B, C. Section A consists of 10
questions of 2 marks each, section B of 5 questions of 3 marks each and section C of 3 guestions of 5
marks each.
(SECTION - A )
1. Simplify: 55:31
2. Write two equivalent rations for the following :
21 4
la) — bl =
' 36 { 7
3. Name all possible angles for the given fipure.
A E
N,
B VD
B C
4. 'What fraction of a clockwise revolution does the hour hand of clock turn through, when it goes from4to 7.
5. Theperimeter of the rectangular ground is 340 m, Find the breadth if its lengthis 100 m.
6. IfthecostofStrousersis® 3125, find the cost of 7 trousers.
7. Bunty gets ¥ B50 as pocket money per month. If he saves T 375, find the ratio between his expenditure and
5avings.
B. Differentiate between parallelogram and trapezium.
9. Inarightangledtriangle if one angle measures 60°, find other angles.
10. Find the perimeter of a rectangle whose length and breath are 125 cmand 1 m respectively.

- r

e 4 n_2e 2 Xy W :
‘ '55 &y N 3 A2
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13. Solvi:
2+l X 3x-4 =3
3 5
14. Define the following:
{a) Triangle (b} Scalenetriangle le) lsosceles triangle
15. Classifyatriangle based on theirangles. Do define each type with figures.
S (SECTION-C )
(a) E—I:J =8 by systeratic method (b} 3‘—;—"44 by trial and error method,
17.  Writing all the steps of construction draw an aﬁg_lt 6f 135° with the help of compass. Do bisect the angle and
find its value.
18. The following table represents number of runs scored by Indian players in recently concluded ODI series with
Australia.
Players Sehwag Gautam Virat Raina Dhoni Yuvraj
Runsscored 200 300 400 175 325 275
Representabove informationin the form of a tally marks.
Mathematics-6
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(SECTION-B )
11. Drawthe perpendicular bisector of aline segment AB = 7.2 cm. Do write the steps of construction.
4m
Im Tn
Im t'm
3 2 2 e i
Tm \1 m
LR i: im im
im Ym
X LR
4m

Find the perimeter of the given closed figure.
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Answers
Ch-1 Knowing the Numbers
Emmreise 1.1
1 (s}l (b} infinity [c) 100 {d) 599 2 {a) 70 (b} 787 [c) 1253 {d) 6790
3 (a)39 (b} 250 [c) 4998 |d) 39282 4. (a) 36,37,38, 39, 40,41, 42, 43, 44, 45, 46,47, 48
(b} 106,107, 108, 169, 110,111, 112, 113, 134,115, 116,117, 118,119, 130, 121, 122, 123, 124, 125, 126, 137, 128
fc) 5213,5214,5215,5216,5217,5718,5219,5220 {d) 8414, 8415 8416, E417 E41B B410, B420, 3421 8477,8473, 5404
5 23,714, 25.26 B. (a] 1507948, 288,176 (b) 2403, 1515, 263, 175 [e] BA1Z, 476, 285,91 [d) 5628, 3784, lm;m
7. (a) 178,864, 1150, 6965 (b} 700, 712, 860, 890 c) 69,88,115,162  (d} 1989, 2003, 2006, 2018
8 (a) 23567 (b} 13578  (c) 12346  (d) 20479 9. [a) 98751 (b} 74320  (c) 96542 (d) 97643
10, 3568, 386, 538, B36 1L 20tirmies
Exeicise L2
1. (a) Pace vabue = 60D00, Facevalue=6 {b) Place value = 00, Face value = B (c] Place value =500, Facavalug=5
(d] Place value = 30000, Face valug =9 {2} Placewvalue = GO0, Face value = & if} Placevalue= 70000, Face value=7
(g} Mace value = 53000, Facevaluas 5 {h} Placevalue= 2000, Face valus= 2 .
2. (a) Fourlakheighty six thowusand nine hundred twenty one. (b} Five lakh eighty nine thossand seven hundred eight.
L) Seventakh sixty sfven thoussid eght bindredningty one.  (d) Seven takdh sighity Sixthousand five hindred twenty nine,
{ir] Seven |akh ninety five thousand six hundrad thirty egght, (1) Elght lakh vevanty four thousand nine hundred five,
(g) Three lakh fifty 2ight thousand seven hundred sinty two. (k) Minelakh seventy six thousand four hundred twenty eight.
3, (a) Four hundred sighty five thousand and five hundred sisty seven.
() Four hundred eighty six thousand and five hundred twenty eight.
ic] Five million, eight hundred ninaty two thousand and sty eight.
(d] Six million, four hundred tweanty five thousand and etght hundred ninaty five.
(2] Sixrmiflion, seven hundred fifty six thousand and two hundred forty three.
{t] Sixmillion, two hundred fiftty one thousand and three hundred fifty twa.
() Exgit millicsn, nine hundred forty sight thousand and sight hindred forty two.
{h} Theee million, four hundred sixty two thousand and five hundred forty eight.

4. [a) 60O,57,511 (b} BZ, 23, 646 (c} 7,05,22, 236 {d) 65,427,378 {e) 87,638, 628
(f) 60,938, 705 {g) 2,008,938,472 5. [a) 10 {b) 1 fc] 100 {d) 100

Exenticn L3

L (&) = b} = e = 4 = e} = i >

2. (a) 35507, 36105, 38170, 72791 (b) 1045621, 7384015, 32465903, 43565103, 98004865
(c} 1080405, 1245203, 2045629, 8420659, 74305709 {d) 15112011, 12450311, 40506080, 50050102, 70051121
() 3041029, 4352629, F0080405, 83400291, 9E3400974

3. (a) 75200, 6710, 5980, 5150 {b) 834280095, 264660011, 7642095, 2705472, 1004691

fe) 708059162, BF06511, 8050672, 5426179, 3326594 [d] 5142125, 5040550, 4651112, 4495821, 4121137
(e} 38370521, B3462050, 73226459, G000, 54005906

Rawvision Exerclas
L (a) (i) (o) (i) deb L) (dl] i) led iy (R () (&l L)
&, (a) 410,519, 712, 918, 1011 (b} BDOS, BOS0, 5008, 9080,9280 ()} 169, 181, 315,692,715 (d) 4008, 4028, 4598, 4800, 4828
3. (a) 978,467, 359,298,272 (b) 999,991, 979,969,919 (c) 8175, 7891, 4258, 3981, 1985 [d) 7963, 7830, 7889, To6E, Fa50
d, [@) Twohundred ninety five thowsand and sis hundred seveniny aight,
(b] Faur hendred eighty seven thowsand and sik hundred twenty ane.
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(d} Six million, four hundred twenty five thousand and eight hundred ninety five,
() Seventeen million, five hundred sioy three thousand and two hundred eighty nine.
(f] Sistyeight milfion, sixhundred fifteen thousand and one.
5. (a} Tenlakh eighty three thousand seven hundred fifty six,
(b} Eightylakh eighty one thousand nine hundred ninety nine.
(c] Minecrore eightyanelakh elighty eight thousand three hundred five,
[d} Sewven crore fifty six lakh afghtesn thousand elght hundred thirty.
(2] Twenty frve lakh nimaty thres thousand two hundred forty seven,
if Sevencrore eightyone lakh ninety two thousand three hundred forty eight.

{e] Fourhundred ten thausand and one hundred thirty five. ’ 5

Ch-2 Whole Numbers

Emprmise 3.1

1, 1080G 10801 10802 10BO03

2, 12000 11999 11558 3 10
4. (a) 74 (b} 15000  (c) 101009 (d) 32545
5. (aj 179 (b} 354568 [c] 50000  {d} 197806
6. (a) 979 isontheleft of997; 9975979

(b) 92392 isontheleft 5192832; 9239292932
(c] 320001 isontheleftof 320101; 320001 < 320101
(d) 100045 4 o the left of 999949; 993949 > 100049

Revition Ewerclse

1. fa) (60 (b)) e O (d) fii) (e} (v} M) {w)

2. AXOchalrs 3. 2250 people 4. 980 km 5. 56sweets 6. 30drums 7. Twinkle
Ch-3 Playing with Numbers

Exergise 3]

1 (aj16 (b)30 jeh1 [d) 5 () 32 . () 132 (2] 4 (h] 36

Exnercise 1.2

Lo{c) (b} 2o0a) f&) 3. (bMe) & (B} S5 (b)lc) &3} (b) dc) 7 (2 () e
E.. WT,mrm.Emmm-.mamlmam
9, Jandd 10. Anumber s divisible by 18, if the sum of digits i divisible by 2 and 9.

Exercite 3.3

1. (a) 1,2,4,7,8 14,28 56 (b} 1,2,5,4,6,812,16,24,32, 48,9  |c} 1,2,3,6,13, 26,39, 78 id} 1,2,4,11,22, 44
(e) 1,2.3,6,11,22,33, 66 [y 1,2,3,5,6,9 10,15, 18, 30, 45,90

2. (a) 6,12,18.24,30 (b} 7,14,21,28,35 {c) 9,18,27,36,45
(d) 18, 30, 45, 60, 75 {e) 23, 46,69,92, 115 if} 37,74, 111, 148, 185

3. [a) 2XINEXINEG () =43 (o ZNININIAINT  [d] 5439 (el ZEEHININT  [F] Ixd=50

-
.-
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Exercise 3.4
L bjidin 2 Even Odd 3. (b}istwinprime
a. 82,294 5 4, {6, 11).(7,100,(8, 13), {9, 16) and {5, 14)
b. | 260 3,45 8 S5+13+37=5%
£, 300 ] 6. (a) 13,23 (b} 23,43 le) 13,43
d | 1988 231
e | 1830 7
i, 16 29
Eserize 1.5
1. [a) Base=7, Power=6 (b} Base =4, Power=7 {c} Base =12, Power=6 (d] Base=5 Power=8
(o) Base=6, Powar=5 (fy Base=3, Power=10
2 [a) 107 {b) 10" & 5'x10'
Exercise 3.6
1 (a) 14 (b} 17 il 1 (d) 2 (&) 1 if1
1. (a) 240 () 3451 () 15640  (d) 510  (e) 1056 ity 7770
3. HCF=9,LCM=18900 4 17 5. 500
Revition Exernclze
L (a) i) () (i) i} {if) fd) (Y L ) R 1 1 (i) i} {1 L I 1
2. (a) 43 (b} 10 ic) 8 fd) 15
3. [a) not (b} not ic} not d) yes (e} yes (T} not 4. 1,7.4L82
5, Prime numbers #2,3,57,11,13,17,19.23,29 6. (3,5);45.7):(12,13)
Composite numbers =4,6,9,9,10,12, 1.1,!5,1&.13,.15.11 22,24,25,26,27,38 _
T. (o) 2 {b) 15 (1= 1 | B Fﬁ%‘ 10, L.C.M =180
3 az
Revision Test Paper | 2 \ 2
AL ) 20 3 (m 4 (v S5 MW B 7w B 5. (w1000
B 1 70,V Lt.u.hﬂ 2. umitdistance 3. numberitse¥ 4. Divisor 5 Zero
6ol e 2, 3 4, = § B, he B ox - ML 10, =
Integers
Famrevaed 1
1 la)=> ib) = {e) < [d) =
(&) = if] = _
2. (o} —140,-25,-12, +77,130
(b} =110,<1,0,+8,11
(e} -51,~7,0,8,10 (d) —40, -10, 0, +20, +50 {e] —BE, 87,410,467
if) —90,-70,~-11,+50,110 (g} —76,55,83,99
3. (a) 700,77,0.-7,-107 [b) 10,9,0,-1,-10 {c} 78,55,0,~55,-75
(d) 110,+50,-55,-107 {e) 809, 607,-706,—708,-709
4 (a)5 {b) @ () =15 (d) +10
5 (a) -2,-1,0,1,2,3,4 b} 1,2,3,4,5 fe) -2,-1.0,1,2
(d} 0,1,2,3,4,5.6 (e} —4,-5,-6,~7,-8 i =7,-6,-5,-4,-3,-2,-1,0,1,2,3,4,567
6. (a) 11,12,13 {b}-1,-2,-3 fc) 1,2, 3 7. jal-18 (b O = [ id} 1 e} 13 ifl 8
8 (a3 (b1l (h0 (1 (e) 4 in B
0 lor 8§ Tr
el E;ill; l B R-8-7-6-54-1-2-10
[ I I
0123 III
= ;. o 5 ﬂMuﬂ';mhcs 6 _hq
‘"‘- = - i ] ."b
4= ‘% . [ R~ a & =4 L)y




Ewereised 2

L@ a3z
5 less
9 3 4 5.6 7%
"W s 1§ 2 2 & % &
I+4=7
i S FY
020 3
I+f-1)=2
e B R
=ff =f =} =4 =2 =1 0 1
[~B)+T=1
oy g1 X3 A B § 7 B
B+0=8
3 (a)a ib) 415 fc) -2 {dj 331
4, (2) -T1 (b +52 [c) #1001 i) 429
S (a) 330 (b) 649 fe) O {d} 7H1
Exercized. 3
L (s} 7 ib) -3 ic) 32 {d) 1
2 (a2 (pl1ss - [ S {d} 0
3 [a) > b} = fc) = (d} =
4. (a)-999 (b}-1 {c] 31000  (d} -1001
6. (a) ¥ (b} = lcy ¥ () +
Ravition Exorting
Lo(ab{ (b i) fc) (i) (i} [iii)

10 josx
P
o e ) o WY S RS IR ST S Sy EmeR
5 &6 7 B 9 10 11 17 13 14 15
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-J ﬁ - - ..I‘ iy
)3 ? A3 3T

& less

'J-"I‘-ﬁ'-?-'l'—f“‘!""‘

(a) =6.-5.~4,=3.-2,-1.0,1,2,3,.4,5.6
(a) -9 (b)-50

(i}

{d}

(b}

{d}

iy

a1 v
S COMMNL il VARSI (et NANEK! i M Dn
-] =H =5 -4 -3 =2 =1 0
g more
il ¥.
o N W o N S Com SR A
3 4 5 7 ] 2 10 1

s G B S R R B
=13=13 =11=10 =0 <8 =7 =f =0 =d =3 =F =1 0

&) +(~7) =-13

L
D

| | I |
421109876 -5-4-3-2-10
(5] + [-7) = -12

:
81 23 45 67839
d+a=95

o) O (N —295 (g) -1521 (h)-1450 (i} —325
(e] #6127 (A -5120

[e) 860

el O {fy & (gl 1 {h} 19 (i 2

lel —& [Fy 195

fe] <

(e} 108 [fy -910 5. 14

(e] «

() {iii)

() =199, -105, BB, +77,+175
[b) =B, =7,=6,=5,~& ~3,=2 fef 1,2,3,4.567.8,9 (d-8~=7,-6,-5-4-3~-2~-1

fc) -1

{d) -99

[Fy (iiip tg) 1)

(e} —199,-100,-10,99, +101 (d} —&8,—60, 50, +75, +77

7 more

LT | : L ¥ T=7

B | 1 L] I 1 1 ¥ T

D23 aE E T
10 less

P ] 132
@ T 1 15 17 17T & 17T 17T 17T 17 17 =3-10==13

=]8=}F=]7 =16 =15=14 =]3=]13=]]1 =10 =0
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5+[-3)=2

B
#’ L e e

[h:l‘-* 1 L 1

-15-14-13-12 -11-10 -3

[-15) + 5=-10

IEJ...;FIIPIIIIII

(d) ¥

&
r

. SR RENNT R (Y

[} P 1 1
8 -7-6 5 -4-3-2-10

L

-11-10-9 -8 -7 6 -5 4 -3 =2 -10 =7 = =5 =4 =3 =2 =1 0
0+ {-11) ==11 (-7}+7=0
7. (s} D (b} —10 i) 11 (d] 100 (e} -99
8. (a) 55 () -127 (e} 4 (d) 4
9, [a) * +- T T T T T 711 # b & *
L L L =TT T T T T\l
242]112-1152?9:3_2:51?1515 0 1 2 3 45 &7 8 9 101112 13 14
14-7T=7
(e} ‘I T T rrres I
1.0 1 & 3 4 5 6% B 9 M
-1-[-11) = 10
) a1 N RO ST N
=18 =17=16=15 ~14=13 =12 =11=10 =8 =8 ~7 =5 =5 =4 -3-2-1 0O
-184-13)=-5
10, (a)
il.(a}y =101 fb}] S8 ig} =2 fd] =11
Ch-5 Fraction
Emercise Sl
1. (al, (b)and(d) 2. [a) U bjL (e] [d) L (el L if) U
3 (a) P [b) P e} P fd] I (e} | i1
4 (a) 6 |b) B fcla id] 20 (e} 56 (N9
Z 3 2 14 4 1
5 (a) 1? (b 41 {ch !E {d) -‘ﬁ e} 15 i 13
.1 38 3 TE 6 1
= " b} = = - —— ==
6 (2 3 (bl = {ch = (d} 5 lel = {f) 3
1
3
7. () =; : 1 ! ———— 3
ok, 4 5 6 ¥ &9 0 (11| 12
] T | " oh S "
I g3 5 A4S 33'33i"
n
Isl 3 3 2 i B Y 3 B i 3 a "
:h] '-& T T T L} T T T T L] T 14 L] T L] |
12345 67 850 uuus
5 5 § 5 55 0 8 5 E 5 5|55
e N . —s b
o 1 2 k| 5 B T 1o
= ey s epr Zag L TP Lss
2 2 2 r | 2 2 2
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o9,
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s - ¢
S CE— N : » e) .
i 9
o i E 3;1 i !-_' E=I = E - —=] - E‘ E EI:
3 3 3 3 ‘ 3 \ E] a 4| 4 @&
F i
:
At ———
LA R e S I L
5 5 & 5 5 5 5 L) 5 L
B. (b, (c). {a}and {f}
Fi 5
9. (a) - (b) - (<) {q) — (e) = in -
L] 7
Exercise 5.2
3 5 3
1 (a} 2 (B) - {c} 9= d) = {2} — N = g 1= (M) B—
5 5 15
F i
ns— maes g
18 a4 180
s 1 iX 31 3 E3 5 3
2. fa) 9 (1] 2 Ic) g (] 3 (el 5 if) 1 (8 & ih 20
Wl I S
12 20 35
LVl CE7: @ e e WP wa
g i Oig A Gl B W
4, Hmﬂh,_iii milnutes L 1-1-,1-, B i = 3Ehﬂ
5 20 F BE&
Exarcise 5.3
i = (o). 2 R W W1 m 323 ® > ) s>
81 8 7 17 16 7 63
2, [a) improper (b} Improper [c] Propar {d] Impraper (8] Proper (f) Proper
3 9 3 ES 5 G 5 1
3 (a1 b)) — feh 1~ {d) - (e) — ini- lg) — hy — (i) — i —
40 10 4 a1 & 11 20 45 20
Exerciae 58
1 10 : 7
L [a) 15 ME fch 2 [d) = (& B
qlu 5% 115m PE 12’
) s P S _.m -
& 4 3. Pradesp 4, T 630 5. 2 . 2 F 4 BT 3
Revicion Exercise
L (a2} () (b (i} {c) fiw) {d) (i) (e} (i} {F) fikdy {g) (k) {h) {ikiy
0 55 12 315 o 12182 3 G 22 33 44 55 P 30 45 60 75
B =T T S e T o e B s T ! .
16 24 32 40 14212 35 26 39 52 65 sl
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L3
L
3 ; .
S 4 F 8
2 o L5810 o 101520 35 g W2 y 1915 20 38
. 14 21 28 35 16 24 32 40 26 39 52 65 14 21 28 35
L®E 2B g 4F (d) 12 o} (i 28 in 28
a0 a0 12 3 455 23
a@?2 mS g 3 () 31 e) 51 Ml s3=/ e9im 7. 23
20 3 B
7 g 10 &3 3 B
Ch-6 Decimal
Exercisef.l
L @)= ()= i<} = Idj = e} < i = E) > ih] =
2 (a) O.777,7.70, 72,7, 7770 (b) 0.07,0.17,7.007, 7.117 lc) 2.0,2.01,2.1, 2.25
{d) 2.657, 26,5, 26.54, 26.57 (e} 7.49,7.39,17.309,17.390 {f) 1,434,1.617,1,712,1.999
3, (a) 0.56,0.31,0.010,0.098 (b) 34.2,34.1,34.02, 34.01 {c} 1111,111.1,11.11, 1,311
{d) 0.67,0.536,0.4,0.112 {e) B8.2,89.1,89.02,89.01 i 211.2,21.12,2.112,0.221
4. (a) 2.300,4.340,5.212 [b] 0200, 30.270, 30.275 {c) 25.500, 25.550,0.255
(el Ea.gﬁl:r.l.ﬁl:lu 2533 {e) ﬁi-.!:l:l_.:l,ig:l,-;.asﬁ ifl 1.100.1.110,1.111
5 (a) F (b) E;E (c] % (¥ 100 (el BE T
27 4723 am 17
() e thl 100 1] 1000 1] i
6. (a) 0.23 (b} 235 lc} 2469 (dj0S5 (e} 2211  (f) 131 (gl 39 (n) 2008 (] D45 (j} o.&a
TBB B4 225 86 8 418
7. (a) m-ﬂ.‘ﬂl ) E-nﬂ c) El .25 id} E. 0.B6 (e} Eiﬂ.l (] ﬁ.ﬂ.«llﬂ
T 1300
e wZE = B ' e
mmﬂm leiﬂl if) L T .ﬂ-ﬁ
Exercisefd ;
L {a) 118 (b) 3.1 {e) 11650 [d) 160.19  |e] 23463 {f] 481 () 95345 (h)4.825 (i) 235.80
T (o) TADID  (b) 255 {e) 95261 (d) 0995 (e} 0205  (f) 328268 (g) 6G08.364 (k) BS2.65
3 (a) 27 (b) 126196 (c) 2761  {d) 1002 (e} D.01 () 32195 (g} 33.033 (h) 2447 [i) 2.2
4, 2625
Eserese il
L [a) 132 (b) 635.4 (e} 7209 (d) 1820.3 ie) 0.5 (N 152115
(g) 244,388 (h) 3.1152 (] 1520754 (]} 7.506081 (k) 85809364 (|) 2525.8528
2 (a)53 ib} 1.2 fc} 36.419 {d] 0.00001 () 217 (] 0010101 (g} 1.28 (h) 3.45
Revision Exercise
1 (a) (w] (1) (i fc) (i) {d) gy (e} (1) (] {uii) (8] (i)
2, (a) = LTS fe) = [d) = (e} < if > (g} = {h) =
3 (a) 0.32 (b) D035 {c] 2008  (d)22.11  (e) 31 if} 0.39 (g) 2008  (h) 0.045
4, (a) 12.8 |b) 0.6 () 0625  [d) 3.8 (e} 2.08 if] 7.16 (g) 70.25  (h) 0.45
5. (a) 109 (b} 8370526 {c) B.32425 ([d) 2.235129 (e} 1235
(f] 2895 (g} 4269174 (h} SE20 (i) 21230  {]) BS31
6. (a) 331 |b)1.254 (g} 3.45 (d] 2.17 {e} 36419 () 0.010001
Reyision Test Paper-li
A1 (i 20 3 Wy A (w5 () 6 [y 7 (W) B (W) B W} 10.[W)
B. 1. walue 2, unlilke 3, greater 4, decimalpart 5. 1
& LY L v &Y 5 Y R ox g ¥ 9+ 10=
Maodel Test Paper-i
Section-A
1. 76941 2,100 3. (e 77 (b} T 4, Defference between the turms of slternate digits
17-17=0, 50 70169803 is divisible by 11.
5 LOM=180 6 (] DCXO0OVW (i) L0oK
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3 1 O o

- —k T+ —+— + 0 +54 —¢ — -
7 5“ R L T = R g ’ 5
10.-14,-13,-12, ~11 and—6,~7,-8,-8 ——+320 L
Section-8. P Lo
11 E‘ f Eﬂ Theae are not equivalent fractions Sum= 1|.E

4 12 12 3 16 15 3 2
17 B WY IR e

12 5 4 iz 18 18 18

Saction-L.
16,7895  17.54-29 18,0 0753 (W) LD
Ch-7 Introduction to Algebra
Exercise: 7.1
1. (a) In+l, where n= number of squares ib} 37 2. 35 wheres=side 3. {a) P=ds (b} P=2{i=b}
4. [a) m+n (bl = id] x=105 (e} n+d22 i ke
5 D=25f wherer=no. of reoms D= Total no of desks
6. (a) 4 ib) 6B 7. (@) wenvawn b} K+xsnsx+n+xsx
Revision Exerciue
1 (@) (W () (] ) () {d} (W) (e} i) [Ty () (8) [}
2 12 3, brother's age = 20 yeard, father's age =42 years 4, (a) Bx= 1840 () 3m+100=400
5. (a) 3p {b) 5x
Ch-9 Ratlo and Proportion
Exmrcise .1
1L 73 2 (a) 2001 {b) 10:3 {c) 1:10 (d] 180:1
3, (a) 610,815  [b) 42:62,63:93 () 34:164,51:246  (d) 30:120,45:180 4. 67
S. [a) M9=10:12 (b 3:5<5:7 fch 3:4 <56 {d} 13-17=351:180
6. (a} 712 ib} 19:14 {c) 16:11 7. (&) 325 (b)) 3:28
B (a) 21:28:24  (b] 14:35:45 {ch 19:20:7 8. 83
10, (a) 101:115 fb] 115:216 {ch 101:216
11 (a) 9110 {b} 1:10 {c) 5:13 {d] 40:19 fe) &1 (fl 1:20 (g} 15:73 (h) 2:7
12,3081, T2844  13.(a) 2750 {bj 23:50  14.Boys =620, Girls =930 15. Cadmiam=21g, Gold=279g
Esercise 8.2
1. (&) not [b] yes; middie =48=70 = 3360 extreme = 32+105 = 3360

[c] nat [d) yes, middle = 65=6 = 390, extrerne = 3910 =390
2 (a)No (b Yes fc) Yes {d} Yes 3 [ajra7 (b r=35 ic) r=20 [d) re10
4, wes 1:3::1:3 5. yes
Esercise 8.3
1 T12305 2. 36kg 3. ¥209.93 4. (i) 9hours (i} 420km
5 T01L5 6. T3ia T, 1365items B T2520
Rewvizion Edercisn
L fa) (] (B} (i) feh i) (d] {iv) L) (1) i) i) (g} {uii) {hj (i)
2. 325km 3, T 131500 4. (a) 3:10 b} 1:10 lc} 4:375 (d) 3:365
5. Ranjan=736,270; Tapan="748, 360 6. 43 7. a=14 B. 35" 54° g, 7160 10. 45 minutes
Ch-10 Basic Geometrical Ideas
Esercisn .1
L (a) 1]] le (d)

) &
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3. (a) 28em (b} 1.2inch {c) 30mm 4. (a) ABC (b)ABCDE 5 Infinite

6. No 7. {a) False (b) Falkse (g} True [d) False  {e] False *
if] True () False ih] False

B {2} XT (b} PS5  (c} [XT,D5). (XD, TS (d} (X5.07)

Esercised.2

1. (a) open (b} close ic} open (d) ciose (e close i} close

2. (a) not |b) yes {c) not {d] yes (e} ot 3. c’_b

4, (o) Opencunee ! Thecurvesthat donot start and &nd af the same polnt are called Spen curves.
(b Simple curve | A curve that does not cross itself is called simple cunve.
ic] Close curve : The curves that start and end at the same point are called closed curves.
(d] Exteriorof atripngle: All the points outside the triangle ace the exterior of the triangle.

fimwlaion Exerciee

L {a) {i) (o) (i) e () (dl (i) (e) i (0 (e (v

3. (o) False  (B)True (c) True [d) False

4 (@) TLML (Bhnone  (hXETL  (d] OX,OYOT.OLOM (e} OTXOML (f) 8 () A

5. (a) Twoormorelinesthat meet ata point are called intersecting lnes.
(b] Dimmeteris the longest chord of the circle.
[e] Ho, atriangle doesnot have a diagonial,

{d} Arcis a partofa circle. Chord is a line segment joining any two posnt onthecircle,
Rirwician Test Fapur-lli

AL @i 2w 30 4 S (M & 70 &) 9 (W 100
B. 1, simplecurve 2. 30 3. two 4. it S.one
€LY v yx 4 S H ¥ _€F T.x g v 89 1k

Ch-10 Understanding Elementary Shapes
Exeriise 1003
1. Doityourself 2. AB=CD 3, Alinesegment is a part of a line, it has two ends points and a definite length,
4. (I} AB,BC AC, AD,AE, BE, BD,ED,CD (ii} AB,BC, CD, DE, EF.FA
(1) A, AE, AF AC, BC, BF, BD,CE, CO, FE,FD,OE (v} OP. OCL DR, PR, PO, R, 0D, OC, OB, DA, DC, D8, DA, CB, CA, BA
(v} AB, AC,BC, PQ, PR, QA
5. Thethickness of @ ruler may cause difficulties in reading of the marks on 1t This problem can be avoided by using a dividar,
6 (a) 10 () 10 (<) 10 (d) 10 7. Doityoursalf
Emercize 10,3
L (a) } [hi; (4] % 2. |a) Zrightangles (b} 1right angle (e} 2 right angles
3. (a) 180° (b} 90* (c) 180" 4. (a) stopats (b} stopat 12 [c) stopats
5, (a) Lrightangle |b} 1right angle {c} 1right angle {d} 2 right angles
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6. (a) stog at 1 [b) stopat7
Exercise 10,3
1. Doltyourselt
2. (&) acuteangle (b) refiex angle

(f] reflex angle (g} obtuse angle
3. (a) acuteangle ib] rightangle

[d] acuteangle {e) obtuse anghe

4. (a) LAOC, ZBOD, ZCOE, 2DOF
{d] £ADD, £BOE, ZCOF, £DOG

fc) stopat

(c) obtuseangle
(k) reflex angle
[c] scuteangle
(1} stragghtangle

[b) ZAOB, ZBOC, £COD, £DOE
(e} ZADF, 2B0OG, 2COH, ZDOA

(d] acute angle
(1} acuteangle

N

(e} obtuseangle
(I} obtuseangle

() £ADE, ZBOF, ZC06, ZDOH

5 (1N {ii] (bl (i) {e) (i) () {v) {c] iwi) (al

Cmmrese 1004

1. (a) 55° {b) 110° {c) 90° [d)  55°,125% 55°

2. (a) 45"  acute b} 135" obiuse ek 90" right [diy90®  right (e} 2257 or135%abtuse (f} 1BD* straight
3. (a) A=135",B=90" (b} A=S0"B=180" 4. (a) F {bj F (c) T id] T

5. [(a) straight (b} obtuse fc} obtuse (d) acute (e] acute

6. (a) Dotyourself (b} Doit yourself

A6 P=55", Q=65

Esereise 108

1. Doityourselt

2, [(a) Yes (bl No ic} DE,CE (d) (i} Yes [ii} Mo Wi} Yes

3 fa)# {b) F e} ¥ d) ¥ s T

4. fa) ¥ by v fc) = 5. B0°,90°, 30 and 45", 50°, 45" They have a commaon angle of 507,
Ewmrcise 1006

1 (a} Triangle: Athreesidespolygoniscalled a triangle. The sum of the three angles of a triangle is always 180"
(b] Sealene triangle : & trianghe having all three sides unequal is called scalene triangle.

fc] Right-angled triangle : f any one angle in a triangle is a right angle then the triangle is called right-angled triangle.

(d] Equilateral triangle : A triangle having all the three sides equal inlength is called equilateral triangle.

(&) 1soscebes triangle : Atriangle which has two sides of equal length & called isosceles triangle.

2. (a) Scalene
ie) Isosceles
3. (a) C=55°

4. (a) Right-angled triangle
jd] Scalene triangle

() (e

5. (I N
Exercise 10.7

1. {a) because, all the sides are equal.
[d] because, these all have four sides.

b} scalens
ifl Equilateral
(b} R=45

[} [b)

(¢] F=10
ib] Isosceles Acute-anghed triangle
(e} Equilateral triangle

(] g

(c] Equilateral
(g} Scalens

(d) 2=85"

(¥l &l

(b] bacawse opposite sidas are equal
(&) because, it has pairsof 2 parallal,

(vi] (€]

(d} Isosceles
{h) |soscedes

{e} R=60"

{wii} (d)

2 (a)T ik} F € T )T (e} F mr
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(f) C=860"
{c} Scalenetriangle

(el because, all the angles are 80°.
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: * Exercise 10.8

"t_ ’ L. [a) Pentagon {b) Quadrilateral lg] Hexagon [d} Pentagon fe} Octagon
(f} Heptagon (g} Nonagon () Hexagesn L(a) (e ) N (h (K
3. (a) Acircle bs nota polygon because, it does not have stralght sides.
(b} itis not a polygon because, itis nota dosed figune. () itisapolygon
{d] it isnot a polygon because, ithas a curve line,
4, [a) Pentagon (b} Square () Quadrilateral [dj Trapezium (e} Tranghe if] Octagon
Hewlsion Esercise
1, () fi) (b} (i) fe) (H) () [ivh (] (i) (1) (i (&) (if] th) {ii}
Z (i} AB,BC,CD,DE EF FG, GH, HA, AC, CE EG, GA, BF, HD (i) OA, OB, OC, 0D, OF, OF
(i) AR, BC, CA, AD, AF, FB, BD, BE, DC, CE, CF EA {i] AB, BC, CO, DE, EF, FA
(v} PQL QR RF, DE, EF, FD
3. (o) acute (b] abtuse (] meflex {d) abtuse &} reflex {f} reflex
(g} acute (h] ohtuse (I} obtuss {J] obtuse (k] acute i1} raflex
4, [(a) C=45 (b} & =45 fc] Z=65 {d} C=60 {e} R=47
5. (a) Right-angled triangle (b} lsoscales Acute-angled triangle {c) Scalene triangle
(d} Scalenatriangle ie] eqii'atznlh-]qn;glz
Ch-11 Mensuration
Emercise 11.1
1. [a) 25cm [B) 19cm (€] 36em [iv 3Dem {e) 24 cm
2, 2366m 3, 150¢cm 4, T5cm 5. Ramesh, 340m 6. 9m
7. (a) 45m (b} 3mAdcm  (c) 157m (d} Tm50cm (e} S mS0cm {f) 2mBacm
8 (a) 7Tam (b) 20m (c) 5m (d) 4m20cm (e) 2mBdcm i1} 1Bm
9. (2)32em  {b) 24cm
Ewercise 11 2
1. (a) 40cm’ (b} 216 cm’ © 365.75m"  (d) 832cm’ (e} 1680m’ Z 1Im
3 24m 4, 14m’ 5. {a) 64cm’ Ib} 289cm’ le) 25m' {d) 441 m"
B 45,14 7. Costoffencing= T 1080 Costof turfing= T 31500 B. Areawill not be change. 9. 22m
Rewitian Exercisa
L (a) v () (isi) ic) 1} fd {i} (e il 17} Clidy (&) (i)
2. (a) 24m (b) 2Bem 3. 200em 4, 100cm 5. 320m 6. 2635cm’ 7. 22em 8 15mE0em
Ch-12 Data Handling
Exergise 12,1
L | Name of Software | ComputerSystem | TallyMarks |
lava 10 M
Acrobat 7 il
Cos 8 THI |
2. 5,27,29, 35, 38, 40,45, 47,52, 54
11} 25years (i) fiveteachers
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3. | Marks Mo, of Student Tally marks 5
17 4 []1] ‘ .
20 4 1]}
T4 3 il
16 1 |
15 i ]
1z 1 |
10 P ]
7 1 |
18 1 |
19 1 |
Total students 20
Revisbon Exercise
L (a) (i) (b {iv) (el {i) e} {iv (e {iv) it} iy
2, Do it yoursel
3 | Money(in?) No. of students Talty marks
150 5 il
s0 3 I
145 ] T
122 1 |
160 2 1]
175 2 ]
200 1 [
230 1 |
Revision Test Paper-4V
AL (E) X (W 3 [} 4 (W) 5 (E) B (i) 7. 00 & () 9 () 100
B. 1 geometry i 10 3 Bdcm 4, rero 5. primary
Co1.m Ik FHEM O Bk 5 x 7 xR 00w 100
Model Test Paper- 21
ok 14 28 B 12
1. aw135 2. (&) 24" 48 b 32371
3. ZABC, JEBC, £DBC,
£ ABE, £ABD, ZEBD
|
a4, a 5 7Om 6. T4375 7. 1%:15
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8. Every triangle has thres medians but only one centroid. Medians are line segments but centroid is a point where the three medians
& bisect each ather
3 9. 60°and30°.  10.4mS0cm
Section-B
11, Doityvoursell  12.56m 13.5=13
14. (a) OB, 0D, OF, OG, O, O {b) BG, DI, El
(c] AC,FH (d) O
15. Do it yourselt,
Section-C
16, (a) x=4 (b} x=4 17. Dot yourself
18,

¥ 4 BEER

Raina Dhani

;
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