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UNIT 1
NUMBER SYSTEM
                        A recapitulation of Hindu – Arabic system of numeration should involve the Comparison of numbers, stating the place of a digit in a number, writing numbers in place – value charts, and in expanded form. The student should be able of differentiate between natural numbers and whole numbers and represent whole numbers on the number-line. The concept of integers, introduced in the primary level, is reinforced with special emphasis on abstract concept of negative integers, comparing it with real-life situations, especially while using them to describe distances in specific directions.

The recapitulation of factors and multiples needs to cover the subsets of natural numbers viz. Even and odd numbers, prime, composite and co-prime numbers. Finding H.C.F and L.C.M of sets of numbers need to relate more to real-life situations, so that students can judge for themselves whether to find L.C.M or H.C.F in given situation.





“Tell me, and I’ll forget





  Show me, and I may remember






  Involve me, and I’ll understand”










     Confucius

The fascinating world of Mathematics can inculcate in the learner the ability to think, reason, explore and conjecture. In addition to grasping the basic concepts, we believe that a comprehensive study of mathematics must enable the learner to appreciate the applicability of mathematics in real – life situations.


                        LESSON PLAN FORMAT
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	By Teacher
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	            MOTIVATION
ANNOUNCEMENT OF THE TOPIC

	1. Sita how old are you?
2. Can you tell me how many days are there in a year?
3. When do you all wake-up?

4. If cost of 1pencil is `2. What is the cost of 2 pencils?
In this way we can say that numbers form a part of our daily life.

1. Consider the given number

2. If 3 is placed before the number what do you get?
	I am 12 years

There are 365 days in a year

We wake-up at 5AM every day.

2x2 =`4  or 2+2=`4
We have 2 tens and 5 ones

	Sita is 12 years old.

There are 365 days in a year

They wake-up at 5AM

Cost of 1 pencil = `2

Cost of 2 pencils = 2x2 =`4 or 2+2 = `4

NUMBER SYSTEM
Let the given number be 25, 325

325
	ANALYTIC    -   SYNTHETIC  METHOD
	How many tens and ones do we have in 25?

How many hundreds do we have 325?



	NDIAN SYSTEM OF NUMERATION

It uses 10 digits from 0 to 9 describe all numbers

PLACE VALUE OF A NUMBER

The value of a digit owing to its place in a numeral is known as its place value

EXPANDED  FORM
	3. Now read the number325

4. If you add 4 before it how do you read

5. How are you able to read them?

This system is Hindu-Arabic system of numeration in which we have “lakhs”place
Observe the given number

In 36 what is the place value of ‘3’

In 32, 40, 129 what is the place value of ‘3’

Now that we know the place values we can write the numbers in the expanded form.

Write the place value of all the digits in the given numbers.


	It is 3 hundred and twenty five
It is four thousand three hundred and twenty five
From their places
‘3’ is in Ten’s place 

Its place value id 30

Its place value is 30,00,000

‘8’ is in one’s place. 

· Place value of 8:      

       (8X1)=8

In the same ways pupils give the place values of other digits in the given number.
	             4325

Indian place value chart

T.C
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Place value in a number 

what is the place value of 3 in given numbers
Numbers

Place value of 3

36

30 or Thirty

32,40,129
30,00,0000 or Thirty lakhs

Problem:  Write the expanded form of 2,63,118

Place value of 8: (8X1)=8

Place value of 1: (1x10)=10

Place value of 1: (1x100)=100

Place value of 3: (3x1000)=3000

Place value of 6: (6x10000)=60000

Place value of 2: (2x1,00,000)=2,00,000

· Expanded form of 2,63,118 =2,00,000+60000+3000+100+10+8
	AID  :     PLACE VALUE  CHART
	1.Write in figures Twenty two lakhs and twenty two
2.Write 93,42,318 in words

3. Where do you put commas when you write a number in Indian system?

4. Find the difference in place values of ‘7’ in 1,70,071

Write 13,747 in expanded form




	
	Remember!

· To move up to larger place values in a place value chart
             Successive place values         

             are multiplied by 10.
· To move down to smaller value, successive place values are divided by 10.
	
	
	
	


                  At the end of the lesson:   Behavioural changes expected and achieved

a) To make them understand concept of place-value

b) He develops ability to perform calculations conversions.

c) He is able to solve both oral and written mathematical problems independently.

d) The pupils are able to make use of place value chart in solving elementary mathematical problems.

I. Assignments

1. Complete the following conversions:-

1 hundred =_____________Tens =_________________ones

1Thousand =__________________ Hundreds =________________________ones

1 Lakh = ______________________ Thousands = ________________Hundreds = _________________ ones

II. Write place value of 1 in the given numbers:

i. 81, 32,604    ii.    63,91,754

III. Write in expanded form:

i. 6, 86,794   ii.    38,47,612


          LESSON PLAN FORMAT

Period No:2  of Lesson No:1/Unit1


Date&Time:



Class:
VI

Subject: Mathematics


Medium: English

	Content Analysis/Concepts/Sub-Concepts
	Activities including behavioural/Learning outcome
	Aid/Equipments to be done/Demonstrations etc., including writing Board work
	Method
	Evaluation

	
	By Teacher
	By Pupils
	
	
	

	MOTIVATION

SUCCESSOR AND PREDECESSOR

The Successor of a  given number is ‘1’ more than the given number 

The Predecessor of a given number is 1 less than the given  number

COMPARING NUMBERS

1. The number that comes later in number line is greater

2. The 
number 
with more 
digits is greater number
3. The number  with greater digit  in the same place is  greater number

ASCENDING ORDER

Writing the given numerals from small to big is called Ascending order

DESCENDING ORDER

Writing the given numerals from big to small is called descending order
INTERNATIONAL SYSTEMS

Indian system to read & write a large number the digits are broken into 
periods separated by commas(,)

1st Period – Ones, Tens, Hundreds.

The other Periods have two place 
Values each.

But in International System of Numeration, all the periods have three place values each.


	1. Give a largest two digit numbers?

2. If ‘1’is added what do you get?

       Successor of a number

3. What is 99-1=?

This is called Predecessor

1. What should be done to find successor?

2. So, find the successor of given number?

Similarly find predecessor of given number

What is the smallest 
number in the given numbers?

What is the next smallest number in the remaining numbers Complete the process for all the numbers. 

In this way writing the given numbers from smallest to biggest is called Ascending order. 
Similarly if we write
from bigger number to smaller number we get descending order

SOL: So,  in this way we can write the given numbers in Ascending order
For writing a 6 digited number we use lakhs in our country. But in other countries we write in different way. This system is International System. 

Divide the periods according to International system.

Read the number in International system.


	‘99’

‘100’

99-1=98

1. ‘1’should be added to the given number to find successor

2. Successor of 37,99,13,799+1=37,99,13

We get predecessor by subtracting ‘1’from the given number.

‘24’

‘98’

We have 3,6 digited number, one – 7 digited number & one – 8 digited number

First write the three 6 digited numbers then 7 digited numbers & then 8 digited numbers to write the given numbers in Ascending order
We have three place values in each period.

They read aloud


	99’is the largest 2 digit number

If ‘1’ is added =99+1=100

If ‘1’ is subtracted  99-1=98

Problem:  What is the succeeding number of 37, 99, and 13,799? & Preceding number of 1, 00, 00,006?

800 successor of 37,99,13,799 is 37,99.13,800

1,00,00,006-1=100,00,005

The Predecessor of 1,00,00,006 is 1,00,00,005
Consider the numbers:

(1)   (2)  (3)   (4)     (5)

24, 346, 98, 467, 3684

(small to big)

Ascending order

24,98, 346, 467, 3684

Descending Order

(big  to small)

3684,467,346,98,24

Problem: Arrange the numbers in ascending and descending order

    (6)            (6)                (7)

5,45,352; 5,45,253; 25,45,253; 

   (6)                  (8)

3,53,451; 5,43,73,181

Consider the number of digits in each number.

We have 3,6 digited numbers

In these 3,53,451 is the smallest

In the next two numbers 5,45,352 and 5,45,253 

The smallest is 5, 45,253.

The next smallest is 5,45,352

Next we have a 7 digited number 25,45,253 & then a 8 digited number 5,43,73,181

Ascending order:(Small to Big)

3,53,451; 5,45,253; 5,45,352; 25,45,253; 5,43,73,181

Descending order:(Big to Small)

5,43,73,181; 25,45,253; 5,45,352; 5,45,253; 3,53,451

Write 2,34,137 in words

Two lakhs, Thirty four Thousand, one hundred & Thirty Seven

INTERNATIONL PLACE VALUE CHART

Millions

Thousands
Ones
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Now we can write the same number in International system as follows:-

234,137

Two Hundred and Thirty four Thousands, One Hundred and Thirty Seven
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	write the Predecessor and Successor of the following number

i. 1,000

ii. 99,999

iii. 8,922
How many digited numbers you have in the given series?

How to arrange them in Ascending order?
How are the Periods taken in International System?
Write 2,076,211 in words in International System.




At the end of the Lesson:
1. Behavioural changes expected and achieved.
a) They are able to write successor, predecessor of a given number

b) They are able to compare numbers and write the given numerals  in Ascending and Descending order.

c) They acquire the knowledge of International System.

ASSIGNMENTS:

1. Write the Successors & Predecessors

	Predecessor(-1)
	Number
	Successor(+1)

	
	38,26,940

3,00,00,000
	


2. Observe the periods and then write relevant number system and number – word

	Numbers
	System
	Number - Word

	4,278,445,106

1,58,63,572
	
	


3. Write 91,89,697; 8,17,31,867; 23,61,731; 1,89,32,714; 1,07,187 in Ascending and Descending order
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	FACTORS:

The numbers that are multiplied to  get a product are called factors of that product

REMEMBER:

1. 1 is a factor of every number and is the smallest factor.
2. Every number is a factor of itself and is the largest factor.
3. The factor of a number is less than or equal than 
Or equal to that number.
MULTIPLES OF A NUMBER:
The product of a number and  counting numbers(1,2,3,- - - ) are known as Multiples of that Number
Remember:

1. Every number is a multiple of itself.

2. There are infinite number of multiples of a natural number.
3. To find multiples multiply the number with all natural numbers

PRIME AND COMPOSITE NUMBERS

SIEVE OF ERATOSTHENES IS 
USED TO FIND PRIME NUMBERS

Remember:

‘1’ is neither prime or composite

	1. Write 56 as product of two numbers.

Let us see the other ways.

2. Write factors of 12 & 32.

What is the smallest factor of 12?
What is the largest factor largest factor of 12?

What is the smallest & largest factor of 32?
How much is 36x1=?

                        36x2=?
                        36x3=?

                        36x4=?

From the table what are the numbers which are having only 2 factors(1&itself)

Such numbers are called Prime Numbers .Many factors do the other numbers have? Such numbers are called Composite Numbers.
All even numbers are multiples of 2 i.e. they have 2 as a factor 

i.e. they are not prime numbers 

So cross every multiple of 2

Similarly cross out multiples of 3

Similarly cross multiples of 5 and number on till every number is circled or crossed


	8x7

12 = 12 x1 

= 2 x 6

                          = 3 x 4

1,2,3,4,6,12 are factors of 12

32 = 32 x 1

     =  16x2 

     =  4 x 8

1,2,4,8,16,32 are factors of 32

 ‘1’

‘12’

‘1’ is the smallest & ‘32’ is the largest factor.
36x1= 36

They are 2,3,5&7
They have 3 or more factors.
Sol:
22,24,26,28,30,32,34,36,38,40,42,

44, 46, 48 are multiples of ‘2’.
21, 27,33,39,45 are multiples of 3 in the remaining numbers.
	        56     =      8x7

product         factors

56 can also be written as product of two numbers in the following ways also

56 = 4x14

     = 2 x28

     = 1 x 56
Here 1,2,4,7,8,14,28.56 are all factors of 56 & 56 is multiple of all these numbers

12 = 12 x 1
     =  2 x 6

     =  3 x 4

1,2,3,4,6,12 are factors of 12

1 is the smallest & 12 is the largest

32 = 32 x 1
     = 16 x 2 

     = 4 x 8

1,2,4,8,16,32 are factors of 32.
Problem:  Write Multiples of 36.
36x1=36

36x2=72

36x3=108

36x4=144

Here 36, 72,108,144 are first four multiples of 36.

Numbers

Factors

No. of Factors

1
2

3

4

5

6

7

8

1
1,2

1,3

1,2,4
1,5

1,2,3,6

1,7

1,2,4,8

1
2

2

3
2

4

2

4

Prime Number:  A Number which has two factors 1 and itself is called a Prime Number(Number/1)

Composite Number:  Numbers having more than two factors are called composite Numbers

Problem:  Write all Prime Numbers between 20 and 50.

The numbers between 20 and 50 are:-


21  22  23  24  25  26  27  


28  29  30  31  32   33  34


35  36   37  38  39  40  41  


42  43  44  45  46  47  48


49


Multiples of 2 are crossed out  similarly for 3,5 and number on 
Thus Primes between 20 and 50 are 23, 29, 31, 37, 41, 43, and 47.
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D
	       Complete the factor tree









                          



Write 3 multiples for 2391,51,76

Give some  examples of Prime & Composite Numbers

Classify as Prime & Composite and state the reason

7, 29, 57, 89, 48.




At the end of the Lesson:
1. Behavioural change expected and achieved.

a) He develops the ability to use mathematical  tables in finding factors & multiples

b) Pupil is able to find out Prime & Composite Numbers.

c) The Student solves mathematical Problems.

d) The Student develops the habit of logical thinking & reasoning.

Assignments:
I. Fill up the blanks.
1. __________________ is the number which is neither prime nor composite.

2. __________________ is the only even prime number.

3. The first five multiples  of 7 are _______________________

II. Encircle the prime numbers.

49    64   17   87 23 99 143 191 51 6 1
III. Is   221   a composite number?
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	PROBLEM:

Twin Primes:
	To write 12 as sum of two prime numbers give the possible ways of getting 12 as sum

What is the sum in which we have both prime numbers?

What is the difference between them

Such primes are called Twin Primes

From the pairs of twin primes discussed write the given numbers as sum of twin primes


	1+11
2+10

3+9

4+

5+7

6+6

5+7

7-5=’2’


   
                 ‘2’                        
	Problem:  Write 12 as sum of two prime numbers

Sol:  Possible ways of getting 12 as sum

1+11=12

2+10=12

3+9=12

4+8=12

5+7=12(both 5 & 7 are prime numbers)

6+6=12

Among these ways 5+7=12 is the possible way to write 12 as sum of two prime numbers.

Twin Primes:  If the difference between a pair of prime numbers is ‘2’, they are called Twin Primes.

Problem: Write 8, 24, 60 and 84 as sum of twin prime numbers.

8=3+5

24=11+13

60=29+31


	ANALYTICAL  -   SYNTHETIMC  METHOD
	Write 39 as sum of three odd prime numbers?

Give some pairs of Twin Primes

What is the difference between twin Primes?


	CO-PRIME OR RELATIVELY PRIME NUMBERS 

Numbers having only ‘1’as their common factor

	Write the factors of 12, 13

Now write down the factors of 13

What is their common factor? Such numbers are said to be relatively prime (co-prime) numbers.

	The factors if 12 are1, 2, 3, 4, 6, 12

1, 13 are factors of 13

‘1’
	84=41+43
12

12 x 1

3 x 4

2 x 6

1, 2, 3, 4, 6, 12 are factors of 12

13

13 x 1

1,13 are factors of 13
‘1’is their common factor


	
	Write ‘2’examples  relatively prime numbers


At the end of the Lesson:
1. Behavioral changes expected and achieved:

a) The Pupil is able to write the given Numbers as sum of twin prime numbers.

b) The Pupil solves relevant problems with confidence.

c) The Pupil tries to collect enough examples for co-prime & twin primes.

d) The Pupil takes active part in finding out prime numbers.

Assignments:
1. Which of the following are co-primes
i. 6, 8              ii.        9, 10        iii.     1   3, 39
2. Write 60 as sum of twin prime numbers.
3. The difference between twin primes is ______________
4. Co-Prime numbers have____________________ as common factor.
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	PRIME FACTORISATION:
Prime factorisation is the expression of a number of only prime numbers

Method 1:

1. By finding factors
2. By factor tree
	Write the factors of the given numbers.

In 35=7x5

7 & 5 are prime numbers

In 70 = 7x10 

7 is a prime number and 10 is a composite number.
So ‘10’ can again be written as 5x2 which is a product of two prime numbers .Now 70 is expressed as product of prime numbers
Write the ways in which 36 can be  written as product of two numbers
Again factorise the composite numbers so that finally you get all factors as Prime.
	35=7x5

70=7x10

=7x5x2
36=2x18

=3x12

=4x9

=6x6

4x9=2x2xx3x3

6x6=2x3x2x3
	Observe the following numbers:-
35, 70, 132, 196

Let us write their factors

35=7x5 or35x1

70=7x10 or7x5x2 or 70x1

132= 1x132

=2x66x1

=2x2x33x1

=2x2x3x11x1

196=2x98

=2x2x49

=2x2x7x7

Express 36 as product of prime factors
	ANALYTIC  -  SYNTHETIC  METHOD
	Split 132 & 196 as product of Prime factors


	1. By Successive 

Division


	Divide the numbers successively by smallest prime number possible, till the quotient is 1

980 is divisible  by 2. So first divide by 2 then by 2, 5, 7 & 7
	Students give the prime numbers with which the given number is divisible
	








Write 980 as product of prime factors by division

Method

2     980


2      490


5     245


7     49


7     7        


         1

Hence product of prime factor of 980 = 2x2x5x7x7


	
	Give the smallest prime numbers with which the given number is divisible.


At the end of  the Lesson:
Behavioural changes expected and achieved:

1. While solving a problem, the Pupil analyses it, collects all the known evidences and then draws proper inferences

2. To develop the Pupils habit of systematic and neat- working.

3. To develop the concept of Prime factorization

Assignment:
1. Write 231, 429 as product of prime factors
2. Complete the factor tree







3. Write 20570 as product of prime numbers by Division method.
4. Write factor tree for  90 and 136
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	GREATEST COMMON DIVISOR OR HIGHEST COMMON FACTOR

(G.C.D) OR(H.C.F)

From the common factor of two given numbers, the largest number is said to be the Greatest  Common Divisor(G.C.D) or Highest Common Factor(H.C.F)
	Express 34 as product of prime factors

Similarly write 102 as product of prime factors of the two sets what are the common factors The product of common prime factors = 2x17

=34

This is G.C.D or H.C.F of given number

What are the  factors of 25 similarly find factors of 17 &  21

What is their common factor?

	
 34=   2  x  17   


102 =   2    x   3 x   17   
 2, 17

Factors of 25

1, 5, 25

Factors of 17 are 1, 17

Factors of 21 are 1, 3, 7, 21

Their common factor is ‘1’
	Take two numbers 34, 102

Step 1: Write prime   2   34

Factors of given numbers


34   =    2  x    17                                       2    102

                                                                    3     51

                                                                            17

102  =   2   x    3     x      17

Step 2:  Write common factors common factors = 2, 17

Step 3:  Multiply common factors

· G.C.D    or  = 2  x  17
H.C.F          =  34
Find  G.C.D of 2, 17 and 21

25 =  5x5 = 1  x  25

17 =  17  x  1

21 =  3  x  7  =  21  x  1

Common Factor of 25, 17, 21  = 1

· G.C.D = 1
	ANALYTIC   -   SYNTHETIC    METHOD
	Find G.C.D of  126, 216 by Prime factorisation Method

Write some numbers whose G.C.D is ‘1’

What is G.C.D of twin primes?


	G.C.D  by  Division method

1. First divide larger number by smaller number

2. Divide the quotients with remainders

3. Continue the  division till we get zero as remainder.
4. The Last divisor with zero as remainder is the G.C.D

FINDING  G.C.D  OF TWO  OR  MORE NUMBERS

First  find G.C.D of any  two numbers, then find G.C.D of the next number and G.C.D we got previously  continue the process till all numbers are completed
	Step 1: Divide the larger number 198 by 144 what is the remainder

Step 2: Take 54 as  new divisor and old divisor as new dividend and divide

Step 3: Continue step 2 till remainder is ‘o’

To find G.C.D of the given numbers first find the G.C.D of first two numbers

What is the G.C.D of 3120, 5200

Now again find the G.C.D of 1040 and third number which will be G.C.D of the given three numbers
	     ‘54’

     The Students continue the division as per the directions given

3120)5200(1

          3120

          2080)3120(1

                     2080

                     1040)2080(2

                               2080

                                   0

1040  

1040)3640(3

           3120

            520)1040(2

                    1040

                        0


	Find G.C.D of 144, 198 by Division Method.

144) 198 (1

           144

               54)144(2

                     108

                       36)54(1

                             36

                            18)36(2

                                  36

                                   0


Problem: Find G.C.D of 3120, 5200 and  3640

First find G.C.D of First two numbers

3620)5200(1

           3120
           2080)3120(1
                      2080

                      1040)2080(2

                                2080

                                    0

Now find G.C.D of 1040 and 3640.

1040)3640(3

           3120

           520)1040(2

                   1040

                      0

· G.C.D of 3120, 5200 and 3640 = 520
	
	


At the end of the Lesson:
Behavioural changes expected and achieved:

1. The Pupil developed skill in use of prime factorization in finds G.C.D.
2. The Pupil understands the concept of G.C.D by division method.

3. Develops speed & accuracy in calculations.
Assignments
1. Find H.C.F of 36, 84 by prime factorization
2. Find G.C.D of 48, 64 by Division method
3. What is the G.C.D of Twin Primes
Fill up the blanks

The G.C.D of two Co-Prime numbers is ____________________
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	Probem:  What is the number that divides 403, 434 and 465 without leaving any remainder
	1. Give factors of 12
2. Divide 12 by its factors &find its remainder
i.e. factors ate the divisors of the number&greatest of the common divisors is G.C.D divides the three numbers without leaving any remainder
What is the G.C.D?
Then find G.C.D of 31 & 465

· 31 is the greatest number that divides

403, 434, 464 without leaving remainder
	1, 2, 3, 4, 6, 12 are factors o 12

When a number is divided by its factors re remainder is ‘0’

403)434(1
         403

         31)403(13

               403

                  0

The G.C.D of 403, 434 = 31

31)465(15

      465

        0
	12 = 12 X 1

     =    2 x 6

     =    4 x 3

1, 2, 3, 4, 6, 12 are factors of 12

    2)12(6          3)12(4          4)12(3

        12                 12                  12

          0                   0                    0

A number is said to be divisible by another number if the remainder is ‘0’

Sol:  G.C.D divides the three numbers without leaving remainder.

So, find the G.C.D of them.

First find G.C.D of 403, 434
403)434(1

        403

        31)403(13

              403

                 0

G.C.D is 31

Now find G.C.D of 31, 45
31)465(15

      465

         0
	ANALYTIC   -   SYNTHETIC   METHOD
	What is the greatest factor of ‘12’ that leaves no remainder?

First find G.C.D of 403, 434.
What is the remainder left when the numbers are divided by G.C.D?

	Problem:  What is the greatest number that divides 370 and 514 leaving remainder 10?

Problem:  Two milk cans have 60 and 165 litres of milk respectively. Find a can of maximum capacity which can measure the milk in two cans.
	As 10 is the remainder in each case 370 - 10 = 360 and  514 – 10 = 504 would be divided exactly by required number without leaving remainder.
Now 360 & 504 leaves no remainder.

So find G.C.D of them

Find G.C.D of 60 & 165 to get maximum capacity of the can be taken.

	370 -  10 = 360
514  -  10 = 504

‘72’ is the G.C.D

Student find the G.C.C

60÷15 = 4   15)60(4

                          60

                           0

165 ÷ 15 = 11
i.e. 4 + 11 = 15 times


	
· G.C.D of 403, 434, 465 = 31
· 31 is the greatest number that divides the given numbers without leaving any remainder.
Sol: Subtracting 10 from 370 & 514

        We get  370 – 10 = 360

                       514 – 10 = 504

G.C.D of 360 & 504 is the required largest numbers.

360)504(1

        360

        144)360(2

                288

                72)144(2

                      144

                         0

· 72 is the larges number which divides 370 & 504 leading remainder 10

Sol: Find G.C.C of 60 & 165

60)165(2

       120

       45)60(1

             45

             15)45(3

                   45

                     0

· 15 litre can will have to be used to measure 60 & 165 litres of milk exactly
	
	Subtract the remainder from the given number.
What is the G.C.D?
How many times can we measure the milk with 15 litres of can?




At the end of the Lesson:
Behavioural changes expected and achieved@

a) The Pupil apply the knowledge of G.C.D in solving problems.

b) To make them understand the concept of G.C.D.

c) They are able to solve the problems through the above process.

d) To solve problems in daily life.

Assignments:
1. Find the greatest number that divides 13,850 and 17,030 leaving remainder 17?
2. A merchant has 120 litres, 180 litres and 240 litres of three kinds of oil. He wants to sell the oil by filling three kinds of oil in tins of equal volume.  What is the greatest volume of such tin?
3. Find greatest number that divides 3465 as well as 3080 leaving no remainder.
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	Least common multiple(L.C.M)

Among the common multiples of two or more natural numbers , the smallest is the least common multiple(L.C.M)

Finding L.C.M by Division Method

Step1: Divide the given numbers with smallest prime number which divides at least twin numbers. Bring down the number as it is which is not divisible.
Step2: Continue division with prime numbers till least common factor is 1

Step3:  Multiply all the factors.

Remember:

1. If two numbers are relatively primes (co-primes) then their L.C.M is equal to their product.
2. In the given two numbers if first number is multiple of second number, then their L.C.M is equal to the first number.

	1. Write multiples of 4 and 6
2. Similarly write multiples of 6

3. What are their common multiples?

4. What is the least among them?

As multiples are infinite, common multiples are also infinite.
1. What is the smallest prime number which divides at least two of the given numbers

2. What is the number which is not divisible by ‘2’

3. So what should be done?

4. What is the prime 
number which divides them?

Continue till common factor is ‘1’

Multiply all factors to find L.C.M.
Give factors of 14 & 5

Similarly write down factors of 5

What is their common factor?

What can you say about them?

· Their L.C.M = Their product.
What is the L.C.M of 8, 24

Among 8 & 24 which number is multiple of the other?

So, we can say that 24 is L.C.M of 8 & 24
	 4, 8, 12, 16, 20, 24, 28, 32, 36, _ _ _ _ _

By multiplying 4 with counting numbers 1, 2, 3,_ _ _ _

We have infinite multiples of a number 12, 24, 36.
1. ‘2’ is the smallest prime number which divides 90 & 150

2.  ’45’

3. It should be taken down as it is 5 divides 45, 45, 75

4.  ‘3’

          It is 3

14 = 14 x 1
     =   2 x 7

Factor of 14 are 1, 2, 7, 14

5 = 5 x 1

Factors of 5 are 1 & 5

‘1’ is common factor

They are co-primes

L.C.M is ‘24’

‘24’ is multiple of ‘8’
	Multiples of 4 are 4, 8, 12, 16, 20, 24, 28, 32, 36, _ _ _ _ _


Multiples of 6 are 6, 12, 18, 24, 30, 36_ _ _ _

Common multiples of 4 and 6 are 12, 24, 36_ _ _ _

‘12’ is the least common multiple of 4 and 6. 

This is called L.C.M.
Problem: Find L.C.M of 45, 901, 150

Step1:     2   45, 90, 150

                      45, 45, 75


Step2:     2   45, 90, 150

                 5   45, 45, 75

                        9,   9,  15


Step3:     2   45, 90, 150

                 5   45, 45, 75

                 3     9,   9,  15

                 3    3,   3,   5

             

                 5     1,   1,   5

                        1,    1   1.

· L.C.M  = 2 x5 x 3 x 3 x 5 = 450

Problem: Find L.C.M of 14 and 5

Sol:  14 and 5 are relatively Prime numbers.

Their product  = 14 x 5 = 70 is the L.C.M

· L.C.M of 14 & 5 is 70

Problem:   Find L.C.M of 8, 24

   2    8, 24

   2    4,  12

   2    2,   6

   3     1,   3

          1,   1

L.C.M  = 2 x 2 x 2 x 3 = 24

‘24’ is a multiple of  ‘8’

So L.C.M of 24 and 8 is 24.
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	How did you get the multiples of 4?

Are multiples of a number finite or infinite.
What is the prime number which 
divides 45, 
45, 75

What is the next prime number which divides them?

What is the L.C.M of Co-Prime numbers?

Find L.C.M of 15, 75


At the end of the lesson
Behavioural changes expected and achieved.

a) They apply the knowledge of multiples in finding L.C.M

b) They are able to give Prime Numbers which divide given numbers.

c) To enable Pupils to express and recognize the co-primes and multiples of a number.

Assignments
I. Fill  up the blanks

1. The multiples of a number are _________________
2. If two numbers are relatively prime then their L.C.M = ________________

3. L.C.M of 12 & 60 is ___________________

II. Find  L.C.M of 140 and 175
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	Problem:  If three planets revolve round the sun once in 200, 250 and 300 days respectively in their own orbits, when do they all come again to their present places?

Relation between G.C.D  and  L.C.M
	What is the least prime which divides the given number?
Now divide the given numbers by 2

Continue the process till you get common factors of remaining process as ‘1’ 

So, we can stop division. 

Find G.C.D of 30 & 48 by division method

What is the G.C.D of 30, 48

Now find L.C.M of 30, 48 
What are the prime numbers which divide the given numbers

Now find L.C.M

Now find the product of G.C.D and  L.C.M

Then find product of two given numbers

What do you conclude?
If a & b are two numbers and their L.C.M and G.C.D are L and G respectively then what can you say about  a x b = ?

	      ‘2’

Then again we divide by 2, 5, 5

‘1’ is the common factor of 2, 5, 3

Pupils find G.C.D

G.C.D of 30, 48  = 6

2, 3 divide the given numbers

· L.C.M = 240

The product of two numbers is equal to the product of their L.C.M and G.C.D

a  x  b = L x G
	
Sol:  Find L.C.M of 200, 250, 300 we have to find L.C.M of 200, 250 and 300

 2   200, 250, 300

 2   100,  125, 150

 5    50,    125, 75

 5    10,     25,   15

         2,       5,     3

· L.C.M  = 2 x 2 x 5 x 5 x 2 x 5 x 3 

=3000

· All the three planets revolve round the sun and come to present places in 3000 days

Find G.C.D  of 30 and 48

30)48(1

      30

      18)30(1
            18

            12)18(1
                  12

                   6)12(2
                       12

                         0

· G.C.D of 30 & 48 = 6

2    30, 48

3     15, 24

          5,   8

· L.C.M  = 2 x 3 x 5 x 8

=240

Product of G.C.D & L.C.M = 6 x 240 = 1440

Product of given two numbers  = 30 x 48 

                                                         = 1440


Product of two numbers  = L.C.M x G.C.D

If  a, b are two numbers  L, G their L.C.M & 

G.C.D then  a x b =  L x G
	
	What is the common factor of 2, 5, and 3?


At the end of the Lesson:
Behavioural changes expected and achieved:

a) They apply the knowledge of L.C.M in solving problems

b) They derive the relation between  L.C.M and G.C.D

Assignments:

1. The product of two numbers is equal to the product of their_____________________

2. The greatest numbers that divides  480, 450 and 210 is________________________

3. Three bells toll together at 10a.m. If first bell tolls every 10 seconds, the second every 15 seconds and the third every 20 seconds, at what time will the three bells toll together next?
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	Motivation

Playing with Numbers


	1. What is 134+279=?
2. Find 273-48=?
3. 483x12=?
4. Find 345÷3

5. What ae the operations involved in the above problems?

There are the four basic operations we generally use.

I am giving a problem to you to solve it.

4x6x+5 – 3=?

	 413
 225

 5796

 115

 +, - , x, ÷

Addition, Subtraction, Multiplication, Division

Each Pupil solves the problem in a different way.
	134+279=413
273 – 48=225

483x12=2796

345 ÷ 13=115
4x6+5 – 3=?
24+2=26

24+5-3=29 - 3=26

4x11 – 3=44 – 3=41

4x8=32
	ANALYTIC – SYNTHETIC  METHOD
	

	Remember

1. If there is sign before brackets  change the signs of terms  with in brackets
2. If there is + sign before brackets then the terms can be written directly after remaining brackets
	In all the above way of solving a problem first & second one are right
What is the Value of

 32 ÷ 8+46 =?
What is the operation to be done first?

Then find the result

To solve the given problem first what should we find?

What are the operations you have in brackets?

What should be done first?
What is the operation before brackets?

So, when you remove brackets the sign of 5 is

 - 5

What should we find first 

Find it?

Now what is 6x (7 – 4) =?

What is the value of 

24 – 6 ÷ 2

What is the operation to be performed first so, what should you find first.

Substitute & find the answer

What is the value of

 4(6 – 2)?

First find 6 – 2 then find 4(6 – 2)

I.e. when you have brackets in an experience solve operations in brackets first.
	 Division

32 ÷ 8 = 4

 4 + 46 = 50

The operation in the brackets

    __ , ÷

First do division then subtraction 

6 ÷ 2 = 3

7 – 3 = 4

We  should find 7 – 4

7 – 4 = 3

6 + 3 = 9

The operation used before brackets is ‘+’

Division

6 ÷ 2 = 3

 24 – 3 = 21

6 – 2 = 4

4(6 – 2) = 4(4)=16

There is no operation between the numbers & the bracket. 
	In solving these type of expressions where we have more than one operation we use the following order


    Division        Multiplication

    Addition       Subtraction               
Problem:   32 ÷ 8 + 46 =?

                    32 ÷ 8 = 4

                      4 + 46 = 50

· 32 ÷ 8 + 46 = 4+46 = 50

Problem:  Find 9 – (8 – 6 ÷ 2)

Sol:  9 – (8 – 6 ÷ 2)= 9 – (8 – 3)

=9 – (5)

=9 – 5 = 4

Pro:  Find 6+(7 – 4) = 6+3 =9

Sol:  24 – 6 ÷ 2 =24 – 3 = 2

4( - 2) =?

Sol:  4(6 – 2)= 4(4)=16


	
	First do division 

32 ÷ 8
Find 6 ÷ 2

What is the operation used before brackets in the given problem?

What is the operation between the number and the bracket?


At the end of the lesson:
Behavioura changes expected and achieved.

1. The use of operations in preferential order is introduced

2. The Concept is used in solving the problems with many operations.

3. The Pupil applies the concept in solving exercise problems.

Assignments
I. Give the four basic operations we generally use in their preferential order.
II. Solve:-

18 – 15 ÷ (2x3)

3+6x (5+1)

4 – (7 – 6 ÷ 2)
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	TYPES OF BRACKETS
We generally we use the following brackets.

          ___         


Bar or Vinculum
         (       )
             
Parenthesis or Bracket
       {         }

   Bracket or Flower
   Bracket

        [        ]

Square Bracket
	Tell me what type of brackets generally we use 
These brackets are known as Parenthesis or Bracket.

The other brackets we use are Square or Flower brackets, Bar or Vinculum.

When we use more than one type of brackets in an expression there is 


	               (          )

	(         )            Parenthesis  or Bracket
[          ]           Square bracket

{           }              Braces or Flower brackets

_____                    Bar or Vinculum


	ANALYTIC – SYNTHETIC  METHOD
	


	First simply the terms in innermost bracket followed by braces and square bracket in the order.
If Vinculum is used first simply the terms under Vinculum
	A Preferential order which should be followed

When you have different operations and brackets in the given problem 

What do you do first?

Then multiply the terms with the word  of

Next give me the order in which you do the operations.

Can you club the first letter & tell

What are the different types of brackets used in the problems 

What should we find first?

Then  find 3(4)

{4+12}=?

Then find [18+16] =?

Now find 4[34]

Pro: To solve the given problem follow the order of preference while removing the brackets
	First we solve operations in brackets.

Division 

Multiplication 

Addition

Subtraction

BODMAS

Squares,  brackets

Braces,    brackets

Operations involving in brackets

i.e. (6 – 2)=4

      3(4)=12

      {4+12}=16

34
136
Student applies their knowledge in solving the problem.
	           4                                4

              3                            3    
                2                       2     

                           1                 
B – Solve operations in brackets first

Problem:   Solve 36 ÷ 3/5 of 20 

                                              4

                       = 36 ÷ (3/5x 20 )
                       = 36 ÷ 12 = 3

0 – Multiply the fraction or term with word

          ‘of’ in between.

D – Divide  ( ÷ )
M – Multiply ( X )

A – Add (+) and finally

S – Subtract ( - )
BODMAS


Prob:  Simply 4  18+{4+3(6 – 2)}  
                         =4  18+{4+3(4)} 


                         =4  18+{4+12}
                         = 4  18+16 

                         = 4  [34]

                         =  136


Solve: 190 -  18 – {16 ÷ 2 – (16 – 12 ÷ 3) ÷ 3}  

Sol:  190 -  18 – { 8 – (16 – 4 ) ÷ 3}  

        = 190  -  18 – {8 – 12 ÷ 3}  

        = 190 – [18 – {8 – 4}]

       = 190 – [18 – 8+4]

       = 190 – 18+8 – 4
       = 190+8 – 18 – 4

       = 198 – 22 = 176

      
	
	What is the acronym used in solving an expression with different types of brackets?



At the end of the Lesson:-


Behavioural changes expected and achieved.

1. Pupils enjoy in  finding the acronym

2. The Pupils understand the preferential order of using brackets

3.  The Pupils apply knowledge in solving the problems.

Assingnments
i. (19 – 6) x [19+{15+8 – 3}]
ii. 120 – [132 ÷ (3x4) – {20 – 15 – 3}]
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	1. Divide the given numbers by 2 & 3
2. What are the numbers divisible by 2?
3. Which numbers are not divisible by 2?
4. What are the numbers divisible by ‘3’ and which are not?

	Student divides the given number by 2 & 3.
256, 132 are divisible by 2
157 is not divisible by 2

132 is divisible by 3

256 & 157 are not divisible by 3
	Observe the following numbers

256, 132, 157

2)256 (128           3)256(85
      2                           24
     05                          16
       4                          15
     16                           1

      16                           
       0

2)132(66            3)132(44
      12                     12
      12                     12
      12                     12               
       0                        0
2)157(78          3)157(52
     14                     15
     17                      7
     16                      6
       1                      1

	ANALYTIC  -  SYNTHETIC METHOD
	When do you say a number is divisible by another number?

	Divisibility rule for 4:  A number is divisible by 4 if the number formed by the digits in tens and units place of given number is divisible by 4

	Without actual division can you tell me when is a number divisible by 2 & 3

Give divisibility rules of 2, 3, 5, 10

Now let us learn other divisibility rules

1. What is the number formed by the digits in tens & units place

2. Divide it by 4

3. What can you say so is the  given number 764 divisible by 4
	Yes, using divisibility rules learnt in classV

Pupils give divisibility rules

‘64’

4)  64 (16

     4

    24

     24

      0

64 is divisible by 4 

Yes, because the number formed by digits in tens & units place is divisible by 4
	Divisibility by

Condition

2

3

5

10
Digit in units place is 2, 4, 6, 8 or 0

Sum of all digits is divisible by 3

Digit in ones place is 0 or 5

Digit in ones place is 0

Ex:- Find Whether 764 is divisible by 4 or not by divisibility rule

Sol: Number formed by digits in tens & units place = 64

· 64/4 = 16

· 764 is divisible by 4

4) 764(191

     4

    36

    36

     4

     4

     0


	
	Give some examples of numbers which are divisible by 2, 3, 5, 10
Verify with actual division whether 764 is divisible by 4 or not?

	Divisibility rule for 8:  If the number  formed by last three digits of a given number is divisible by 8, then the number is divisible by 8
	Now divide the given numbers by 8

Now let us observe the numbers formed by last three digits.

Now let us divide them by 8

Hence this is the divisibility rule for 8
	Yes, 1800 & 2104 are divisible by 8

800, 104

800, 104 are divisible by 8
	Observe the following numbers 1800, 2104

8)1800(225     8)104(263
    16                      16
    20                      50

    16                      48

    40                      24

    40                       24

0 0

8)800(100           8)104(13

    800                       8

0 24

24

 0
A  Number is divisible by 8 if the number formed by last three digits is divisible by 8
	
	Are they divisible by 8?

What can you say about them?


At the end of the Lesson:
Behavioural changes expected and achieved:

a) The Pupils gives the divisibility rules learnt in class V
b) They enjoy deriving the divisibility rule for 4 & 8

c) They apply divisibility rules in solving problems and skill in solving the same problem by various possible methods.
Assignments

1. Give divisibility rule of  4 & 8
2. Using divisibility rules find which of the following are divisible by 4 and 8.

i. 1700                  ii.            572
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	Divisibility by 9:

A number is divisible by 9 if sum of its digits are divisible by 9

	Now as we have studied divisibility rule for 2, 3, 4, 5, 10 and 8 let us see what is the divisibility rule for 9

Find sum of the digits in the given numbers.

Now check whether these numbers are divisible by 9 or not

Now this is the divisibility rule for 9

	Sum of digits in 

276534 = 2+7+6+5+3+4=24

Sum of digits in 99819=9+9+8+1+9=36

Yes they are divisible by 9
	Problem:  Without actually dividing find if the given numbers are divisible by 9
276534, 99819

Sum of all digits in the above numbers are   2+7+6+5+3+4=27

9+9+8+1+9=36

9) 27(3            9) 36 (4

     27                    36

       0                    0

9) 99819(11901

     9

    09

      9

    081

      81

      09

        9

        0

   
	ANALYTIC  -  SYNTHETIC METHOD
	Take a number and verify with actual division.



	Divisibility by 11:

A natural number is divisible by 11 if and only if difference of numbers obtained digits is either  0 or divisible  by 11
	What are the numbers ending with 2, 4, 6, 8 and 0 called?

1. What are the numbers called if they end with  1, 3, 5, 7, 9

In a large number the order of the places are similarly called even places and odd places.

To find if a number is divisible by 11, we add the digits in even places and the digits in odd places separately.

In all cases the difference in either  0 or multiple of 11

· 308, 1331,61809 are divisible by 11
	They are called even numbers.

They are called odd numbers

In 308 sum of digits in odd places=8+3=11

Sum of digits in even places=0

The difference in sums is 11, 0, 22
	Observe the following numbers

OEO   EOEO   OEOEO

308     1331    61809

Number

Sum of digits in odd places

(from right)

Sum of digits in even places  

(from right)

Difference

308
1331

61809

8+3=11
1+3=4

9+8+6=23

     0
3+1=4

0+1=1

11-0=11
4-4=0

23-1=22

The difference is either 0 or multiple of 11

Hence 308, 1331, 61809 are divisible by 11
	
	Find sum of digits in odd places and even places in the given numbers.

What is the difference in them?


At the end of the Lesson:
Behavioural changes expected and achieved:

a) The concept of divisibility rules is extended and the student learn divisibility rules of 9 & 11

b) The Pupil is able to solve mathematical problem independently

c) The Pupil develops the ability to use divisibility rules actual division

Assignments
1. Using divisibility rules verify which number is divisible by 4, 8, 9, 11

	No.
	Divisibility

	
	4
	8
	9
	11

	128
	Yes
	Yes
	Yes
	No

	1586
	
	
	
	

	3060
	
	
	
	

	406839
	
	
	
	


2. Give the divisibility rule for 9.

3. Test whether 26, 72, 032 is divisible by 11 using divisibility rule.
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	INTRODUCTION  TO  WHOLE  NUMBERS  AND  INTEGERS
Concept of Zero


	1. How many squares are there?
2. How many students are there in your class?

I.e. we count the given quantities always beginning with 1.

These numbers are called counting numbers or Natural Numbers. It is denoted by N

Each natural number is 1 more than the previous number.
What is 1 less than first natural number?

	There are 3 squares
There are 40 students in my class.

‘1’
In the set of Natural Numbers we have infinite numbers.


	There are 40 students in the class

Counting Numbers or Natural Numbers start with ‘1’ and denoted by N

N =  {1, 2, 3   _ _ _ _}

5 – 1 = 4       4 – 1 = 3      3 – 1 = 2

2 – 1 = 1      and      1 – 1 = 0

1 less than 1 is called ‘0’(zero).This is called Zero ‘0’

	ANALYTIC  -  SYNTHETIC METHOD
	What is the number with which you start counting?
Are the number in the  set of Natural Numbers finite or infinite what is 1 – 1 = ?




	Whole Numbers:
The Natural numbers, together with 0 are known as whole numbers. This is denoted by W.

SUM OF TWO WHOLE NUMBERS

Sum of two whole numbers is a whole Number

Additive Identity of Property of 0

Multiplicative Identity or Property  of ‘1’
‘1’is called multiplicative identity

	What is added to the set of Natural Numbers to get whole Numbers?
What is 4 + 3 =?

              3 + 7 =?

              7 + 16 =?

What is 2+0=?

               0+6=?

If ‘0’ is added to any whole number we get the same number.

‘0’ is additive Identity in set of 
whole number

What is 1x13=?

             31x1 =?


	   ‘0’

‘0’ is the least whole Number?

The sum of two whole numbers is a whole number.

‘0’ is the additive identity in the set of Whole Numbers

‘NO’

1x13=13

31x1=31


	Whole Numbers: (W) When all the natural numbers and Zero are put together, then they are called whole Numbers. This is denoted by W

W = { 0, 2, 3, - - - - - }

4+3=7    

3+7=10    A Whole number
7+16=23


Two whole numbers add up to a new whole number

2+0=2

0+6=6

If ‘a’ is any whole number then a+o= o+a=a

This property is called additive identity.

1x13=13

31x1=31

If a is any whole number then ax1=1xa=a

‘1’ is the multiplicative identity.


	
	What is the least whole Number?

What is sum of two whole numbers?

What is additive identity in set of whole numbers?

Do you have additive identity in N?

	Representing whole numbers on number line
	With which numbers whole numbers begin?

On number line to which side of 3 is  5 located 

So 5 > 3

To which  side of  5  is 3  located 

·  3 > 5


	Whole numbers begin with 0

‘5’ is towards right of 3

‘3’ is to the left of 5
	Representing whole Numbers on a Number line


0     1     2      3     4     5      6      7       8       9

Mark a point  0. Mark another point  1 with a distance of 1 unit  towards right.

Similarly mark 2, 3, 4 _ _ _ _

5 lies towards right of 3 

· 5 > 3
3 lies to the left of 5 

· 3 < 5
	
	


‘
At the end of the Lesson:
Behavioural changes expected and achieved:

a)  The concept of Zero & Whole Numbers is introduced.
b) The Pupil becomes an active participant in the learning process.
c) Some of the properties of whole numbers are learnt.

Assignment
1. ___________ is added to the set of Natural Numbers to get whole numbers
2. The least whole number is ___________
3. __________is additive identity in the set of Whole Numbers
4. Multiplicative Identity in W is ________________
5. Verify 3+4 = 4+3=?
6. Using number line compare 13 & 9
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	Addition on Number Line in whole Numbers
Subtraction on Number Line


	To add 5 to 4 start with 4 and identify a whole number at a distance of 5 units from it.
To subtract 5 from 7 we move 5 units to left starting from 7

	If we move 5 units to the night  to the right of 4  we reach ‘9’
We should move to the left


	4+5 =?



0        1        2        3        4         5        6        7        8    
If we move  5 units to the right of 4 we reach 9

· 4+5=?

What is 7-5=?



0        1        2        3        4         5        6        7        8
To subtract we move to the left.

	
    9
     9
	
 10

What is the whole number reached when you move 5 units from 4
10

In which direction should you go to subtract?


	Multiplication on Number Line

Introduction to the concept of Negative  Numbers

-1 is opposite to 1

-2 is opposite to 2

Integers:  When all positive numbers

(1, 2, 3_ _ _ _) and zero are put together, they are called Integers. Set of Integers denoted by ‘Z’
	With which numbers whole numbers start with?

               Start with 0 and jump two units at a time. Take 3 jumps

Where do you reach now?

Now let us count down from 5

What is 5 – 1 =?

What is 4 – 1=?

What is 3 - 1=?

What is 2 – 1 =?

What is 1 – 1 =?
Now what is 0 – 1 = ?

i.e. what is 1 less than 

‘0’
It is called -1.

2 less than 0 is - 2 and so on. 

These numbers are called negative numbers and they have’ - ‘sign.
When these negative numbers are put together with whole numbers we get a new set called Set of Integers.

It is denoted by 

‘Z’


	Whole numbers start with 0

We have reached ‘6’

    4

    3

    2

    1

    0

0 – 1 = not defined in whole numbers

 ‘Z’

It is neither positive nor negative
	What is  2x3=?




0        1        2        3        4         5        6        7        8

   5 -1 = 4

   4 – 1 = 3

   3 – 1 = 2

   2 – 1 = 1

   1 – 1 = 0

 1 less than 0 is – 1;
 1 more than 0 is +1

 2 less than  0 is -2

2 more than 0 is +2

These numbers are negative numbers. They are opposite to positive numbers.

Whole Numbers + Negative numbers=Integers

It is denoted by ‘Z’

· Z ={-------- 3, 2, 1, 0, 1, 2, 3--------}

Where ‘0’ is neither positive nor negative.


	    9
	10

By which letter is set of Integers denoted by?

Is ‘0’ positive or negative?



	Representing integers on Number Line:

Draw a straight Line. Denote midpoint 0. This is called origin. Denote points towards left and right of 0 at a distance of 1 unit. Denote the points towards right as 1, 2, 3---------- and towards left as – 1, - 2, - 3 ----------.This is called Number Line

Comparison of Integers:  
	What is 1 less than - 3?

i.e. predecessor of  - 3 is – 4

What is 1 more than – 3?

· Successor of – 3 is – 2

Now let us represent integers on Number Line.

Draw a straight line what is the integer which is neither negative nor positive.

Take 0 as origin on the straight line.

Now mark 1 and – 1 on either side of 0 at equal distances.

In the same way  2 and – 2 are marked

How do you compare numbers on number line?
	1 less than – 3 is  - 4

1 more than – 3 is  - 2

Straight line is drawn.

‘0’

1 more than 0 is +1

1 less than 0 is – 1

Positive numbers lie to the right of 0 & negative numbers to the left of 0

The numbers which lie to the right of a number are greater than the number and which lie to the left are lesser than the number.
	The predecessor of  - 3 is – 4

The Successor of – 3 is – 2
Representing Integers on Number Line


 -5    -4    -3    -2    -1    -0     1    2    3     4    5     6
0 is the origin 

On the number line positive numbers are marked to the right of 0 & negative numbers are marked  to the left of 0
Comparison of Integers

1. Zero is lesser than all positive integers and greater  than all negative integers

              Ex: 0 < 2

                    0 > - 5

2. Zero is neither negative nor positive.
	
	Write Successor & Predecessor of 0, - 4

What is 1 more than 0  & 1 less than 0

	
	On the number line what are the  numbers to the right of 0 & to the left of 0

In the same way we can say that 0 is to that 0 is to left of positive numbers and to right of negative numbers.

1. What is the smallest positive integer?

2. What is the greatest negative integer?

3. What can you say about the given numbers?
	 ‘1’ is the smallest positive integer

‘-1’ is the greatest integer

As  all negative numbers are smaller than positive number

·  - 20 < 2.
	Problem:  Compare  - 20, 2

-20  <  2
	
	Compare

i. 0, 6

ii. 0, -8

Which number is neither negative nor positive?

Compare -61, 61


At the end of the lesson:

Behavioural changes expected and achieved:

1. The concept of integers is introduced to the students

2. The Pupils are able to represent integers on the number line.

3. They apply the knowledge in solving the given problems.

Assignments

I. Fill up the Blanks with the integer:
1. The integer that lies 5 steps to the right of 0 is _________

2. The integer that lies 2 steps to the left of 0 is ___________

3. The Set of Integer is denoted by____________

4. The integer which is neither negative nor positive is________________

II. Write the opposites of the following integers:
E.g.   -7   +7        i.    +14       ii.    +628________      iii.    -715 _______

III. Indicate all Integers between -3 and 5 on the number line


LESSON PLAN FORMAT

Period No: 16 of Lesson No: 8/Unit


Date&Time:



Class:
VI

Subject: Mathematics


Medium: English
	Content Analysis/Concepts/Sub-Concepts
	Activities including behavioural/Learning outcome
	Aid/Equipments to be done/Demonstrations etc., including writing Board work
	Method
	Evaluation

	
	By Teacher
	By Pupils
	
	
	

	COMPARISON OF INTEGERS
1. All positive integers than negative integers and ‘0’.

2. Zero is greater than negative integers and less than positive integers.

Additive Inverses
	1. How do you compare numbers on number line?
In the some way we compare numbers in Integers.

On the number line what are the numbers to the right of 0 & What are to the left of 0?

What is the greatest negative integer

Give the additive inverse of – 40 & +70
	1. The numbers which are greater are shown to the right of a number and which are smaller are shown to the left of a number
Positive numbers are to the right of 0 & negative numbers are to the left of ‘0’

‘1’ is smallest positive integer

‘-1’ is the greatest negative integer

     +40
      - 70


	
 -5   -4   -3   -2   -1   -0   +1   +2   +3   +4   +5   +6

Comparison of Integers 
1.  Zero is less than all positive integers and greater than all negative integers.

Ex:      0 < 2

            0 > - 5

Negative integers being to the left of zero are less than 0.

Ex:       0 > - 6        0 > - 563

-1, - 2, - 3, --------- are called additive inverses of 1, 2, 3 ------ respectively

Similarly 1, 2, 3 -------- are additive

Additive inverse of - 40 is +40 

Additive inverse of +70 is  - 70


	ANALYTIC  -  SYNTHETIC  METHOD
	Where are negative numbers located?
What is the smallest positive Integer?


	Sum of Mutually Inverse Numbers

Problem:   In the following pairs of number and smaller numbers.

i. 6, -1

ii. 0, -1


	What is 4+ (-4) =?

Starting with ‘0’ move 4 units to right and then move 4 units to left where do you reach?

What is the first pair given what day you say about them?

As all positive integers are greater than negative integers.

We can say 6 > -1

What do you say about  ‘0’
	We reach ‘0’

6, -1

6 lies to the right of -1

· 6 is larger

-1 is smaller

‘0’ is less than all positive integers and greater than negative integers.
	4+ (-4) =?





     -4     -3     -2     -1     0      1      2       3        4

· 4 + (-4)=0
Starting from 0 move 4 units to right and then move 4 units to left. You will reach again ‘0’


The sum of mutually inverse numbers is always zero

Sol:   In 6, -1

          6 is larger

          -1 is smaller.

Similarly In 9, -5

9 is larger

-5 is smaller

 In 0, -1

0 is larger

-1 is smaller.
	
	Where does -1 lie to 0?



	Problem: Write  7, 8, 0, 6, -7, 5, -151 in Ascending order
	In the given integers what is the integer which lies which lies to the extreme left of o
What is the integer followed by -151?

-7 lies closer to 0 but still it lies to left of it.

Moving right along the number line 0 is followed  by 5, 6, 7, 8

Write them in Ascending order.
	 -151

   -7

     ‘0’
	Sol:  Given integers are 7, 8, 0, 6, -7, 5, -151, -151 is the smallest.

Next  -7 is the smallest, then comes 0 and the to right of 0 we get  5, 6, 7, 8

· Ascending order of the integers are

-151, -7, 0, 5, 6, 7, 8
	
	


At  the end of the  lesson:
Behavioural changes expected and achieved:

1. The Pupils are enable to compare the given integers.

2. They analyse the sum of mutual opposite numbers.

3. They are enable to locate positive numbers and negative numbers and their position on the number line.

Assignments
I. Fill up the  blanks

1. _________is the least positive integer

2. ___________ is the greatest negative integer

II. Fill in the              with   >       or       <


                           - 20             2              - 50              - 60

III. Write 3, -6, 5, 4, -1, 0, 1 in Ascending Order.
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	FINDING A NUMBER  OBEYING  THE GIVEN CONDITION


	1. Where do the number less than – 9 lie on number line?

2. Give some examples

i.e. All the numbers that lie to the left of  -9 are less than – 9

Where do these numbers lie to – 3 (i.e. towards right or left)

Now what can you say about them.

So, Now tell me is there  a number less than – 9 and less than – 3

1. 
	They lie to the left of – 9.
-10, -11, -12 - - - -  -


          
         -11   -10   -9    -8    -7

They are to the left of – 3.

They are also less than – 3

Yes all the numbers which are less than  - 9 are less than – 3


	Problem:    Is there a number which obeys the following conditions?
i. Less than  - 9 and less than  - 3 

-6    -5    -4    -3    -2      -1      0    +1     +2      +3
The Numbers less than – 9 lie to the left of – 9
They are  - 10, -11, - 12, - - - - 

These numbers lie to left of – 3 also  and are less than – 3

· We can say that there is a number which is less than – 9 and less than - 3


	A
N

A

L

Y

T

I

C

-

S

Y

N

T

H

E

T

I

C

M

E

T
H

O

D


	Is there a number which is greater than – 2 and less than 8?

	Problem:

ABSOLUTE VALUE OF AN INTEGER, ADDITION OF INTEGERS

Some of Two Positive Integers.

To add two positive integers find the sum of their absolute values and place a positive sign before it.
	1. What is the temperature in Nainital?

2. What is the temperature in Simla?

Now compare  - 50 C and – 100 C

·  - 5 is greater than – 10

So where is the temperature high?
If we ignore the sign of an integer we have its absolute value.

Let us see addition of 3 and 5 on the number line
	1. The temperature in Nainital is – 500C

2. The temperature in simla is – 100C

-10 lies to the left of – 5

-5  > -10

· Temperature  is high at Nainital

      -23    = 23
	The Temperature in Nainital is – 5o C and in Simla – 100C.

In which place is the temperature higher?

The temperature in Nainital is - 50C
The temperature in simla is – 100
-10 is to left of  -5

The Value decreases as we move to the left on the number line.



            -10     -9      -8       -7      -6       -5

·  -5 is greater than – 10

So, the temperature is high at Nainital.

Absolute Value:        -8   = 8;   +23    = 23

Problem:   3 + 5 =?


 
  -3   -4   -2   -1   -0    1    2    3     4    5    6    7    8

   You will reach 8
· 3 +5 = 8

The Sum of two positive integers is always a positive integer.

Add  -3 and – 5 on Number line
	
	Compare – 5, 

  - 10

Find    -23   

Find 7 + 8 =?
Find (+27) + (+3) =?

Find (-8) + (-3)



	SUM OF TWO NEGATIVE INTEGERS

To add two negative integers find the sum of their absolute values and places a negative sign before it.

Problem:
	Start from 0 and move 3 units to left where do you reach.

Again move 5 units to left where do you reach

· What is (- 3 ) + ( - 5 )

= ?

To add -917 & -13 add the absolute values 

Now put  – sign to get the total
	-3

-8

‘- 8’

917 + 13 = 930

·  ( – 917) + ( - 13) 

=  - 930
	

      -8    -7    -6     -5      -4      -3     -2      -1      0    

Starting from 0 move 3 units to left and againng move 5 units to its left. You will reach  - 8

· (-3) + (-5) = -8


 The sum of two negative integers is always a negative integer

ADD:  ( - 917 ) + ( - 13 )

                                               - 917

                                                -  13

 

· ( - 917 ) + ( - 13 ) = - 930
	
1     2
	
3     4

To which direction do you move to add negative integers?


At the end of the Lesson:
Behavioural changes expected and achieved:

1. The Concept of addition of integers is introduced.

2. The Pupils are enable to add on the number line

3. They are able to find sum of positive integers and sum of negative integers.

Assignments
I. Add  ( -7 ) + ( - 3) on number  line
II.  Fill up the blanks        a.      (+3)  = _________         b.     (-3) + (-2) = ________        c.       (-7) + (7) = ___________
III. Add   - 152          - 418
                                 - 48             -27
 Project work:     Prepare a  table of temperature of cities in India.
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	SUM OF TWO INTEGERS INWHICH ONE IS POSITIVE AND THE OTHER NEGATIVE CASE 1

	Let us see the addition of 5 and (-3) on the number line.
What is the first integer?

So how many steps should you move to the right from 0?

What is the integer to be added to 5?

So from ‘5’ move 3 units to left as you have a negative integer.

Now where do you reach

·  5 + (-3)=2
	  5

  5 steps

  -3 is to be added to 5


We reach  2  

Here in this case the sum of a positive & negative integer is a positive integer.


	                                          5+(-3)
                                               5


     -3      -2       -1       0       1       2       3        4        5         6

Starting from 0 move 5 units to right and then move 3 units to left. You reach 2
· 5+(-3) =2


	
	Add 7+(-6)

On number line?

In this case what is the sum of positive & negative integer?


	Case 2:

Case 3:  

The Sum of an integer and its opposite is zero.

TO FIND SUM OF MORE THAN TWO INTEGERS

Problem:
	What is the first integer?

As it is a negative integer start from 0 and move 5 units to left where do you reach?

What is the next integer to be added?

So now take 3 steps to right from -3 where do you reach?

So what is (-5) + (3) =?

What is the first integer?

So start from 0 & take 3 steps to right where do you reach?

Now what is the next integer

As it is negative integer take 3 steps to left

Where do you reach?

So what is (3)+(-3)= ?

· From cases (1), 2 and 3 we can analyse sum of a positive and negative integer.

To add more than two integers first add either all the positive integers or all the negative integers.

Now add (-18) and 3

To add subtract 3 from 18 and give the sign of  - as – 18 has more absolute value

What is the temperature in Jammu city at 6’0 clock?

What is the decrease in temperature for every hour?

What will be the temperature when it 

decreases  30C than zero?

So what is the fall in temperature  from 70C

To  -30C

If it taken 1 hour for every 20 fall what is the line taken for  full of 10oC

So what is the time when the temperature is – 30C
	    -5

    -5

   +3

We reach (-2)

(-5)+(+3)= -2

In this case the sum is a negative integer.

A positive integer(+3)

We reach  ‘3’

  ( - 3 )

I reach ‘0’

3+(-3) = 0

In this case the sum is zero

 (-7)+(-3)+(-8) = -(7+3+8) = 18

The sum of negative integers is a negative integer.

  18 – 3 = 5

· ( - 18)+3 = - 15

The temperature in Jammu city at 6’0 clock is 70C

For every hour the temperature decreases by 20C

  - 30C

There is a decrease of 100C

10/2 = 5 hours

6’0 clock + 5 hours = 11’0 clock
	
     (-5)+3



   -7    -6    -5    -4     -3     -2      -1      0       1       2       3      4

Starting from ‘0’ first move 5 units to left and then move 3 units to right of – 5. You will reach -2.

· (-5)+(+3)= - 2


Add  3 and  - 3 



      -4      -3       -2        -1        0        1       2        3       4       5


Starting from ‘0’ move 3 units to right and then move 3 units to left  you will reach again 0
· (+3) + (-3) = 0
KEY POINT

 The Sum of two integers in which one is positive and the other negative may be either positive or negative or zero.
Simplify: (-7)+(-3)+3+(- 8) = - (7+3+8)+3 = - 18+3 = - 15
The temperature recorded in Jammu city at 6’0 clock was 70C. Every one hour the temperature decreases by 20C. What is the time when the temperature decreases 30C  than zero?
Sol: The temperature recorded in Jammu city at 6’0 clock = 70C

Given that the temperature decreases by 20C for each hour

When the temperature decreases 30C  than zero  the temperature is -30C



     -7   -6   -5   -4   -3    -2    -1   0    1    2    3    4     5    6   7


i.e. Temperature has fallen from 70C to – 30C i.e. a decrease of 100C
· Time taken at the rate of 20C fall for every hour =10/2 hrs = 5 hours

· Required time = 6’0 clock + 5 hours = 11’0 clock

	
	Find ( -8 )+ (5)

on Number line .

So in this case what is the sum?

In this case what is the sum of positive &  negative integer?

What is the sum of two mutually opposite numbers?

In the given problem what is the sum of all negative integers

Simply

( - 16)+(-2)            + 18+0


At the end of the lesson: 
Behavioural changes expected and achieved.

1. Emphasis on presentation of sum of integers in which one is positive & other negative 

2. Showing sum on number line.

3. Application in solving problems

Assignments
I. Using number line find – 3+6,  - 4  - 5,   - 7+2
II. State True or False:-

i. The sum of a positive integer and a negative integer is always a negative integer.

ii. The sum of two mutually opposite numbers is zero

III. Add the following integer

a) +7 and +2

b)  - 3 and – 9

c)  - 77 and +210
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	SUBTRACTION OF INTEGERS:

To subtract an integer add its additive inverse

a – b = a +(- b)

Multiplication of Integers

Product of a positive and negative integer is negative.
	What is the integer to be subtracted?

What is its additive inverse?

· Subtracting – 4 from 10 is same as adding +4 to 10.

To find product of two numbers with different signs first find product then place ‘ – ‘ sign before the product
	-4 is the integer which is to be subtracted.

The additive inverse of  

-4 is + 4

3x8=24

-24

· 3x(- 8) = - 24


	What is 10 – (- 4)?
Additive inverse of – 4 is +4

· 10 – ( - 4)= 10+(- 4)=14


 If a and b are any two integers, then a – b = a+(-b)

Find 3x( - 8)

3x( - 8) = - 24

· Product of a positive integer and a negative integer is a negative integer.
	
	Find  - 8 – ( - 10)

Find the product of two numbers then place sign before it what do you get?

Find ( - 6)x3


	Product of two positive integers

Product of two negative integers

Product of two negative integers is a positive integer.

Problem:

Product of two integers having opposite signs is negative


	What is 12x3=?

‘12’ & ‘3’ are positive integers and their product 36 is also a positive integer.

· We can say that product of two positive integers.

What are the numbers in the given integers?

Multiply them 

Now place  + sign before the product

To find the given product first find ( - 4)x2

Now find ( - 4)x2x( - 1) 
	 12x3 =36

 7, 3

7x3=21

(- 7)x( -3)= +21

( - 4) x (2) = - 8

Product of integers with opposite signs is negative 
(- 4)x2x( - 1) =(- 8)x( - 1)

The product of integers with same sign is positive


	Find 12x3=36

12,3 are positive integers 

Their product 36 is also positive.

· Product of two positive integers is a positive integer

Find (- 7) x (- 3) =?

Product  of 7 & 3 = 21

If + sign is placed before 21 we get +21

· ( - 7)X( -3) = +21

Remember:  
I. Product of two integers having same sign is positive integer or (+1)x(+)=(+)  and

 (-1)x(-)= (+)

      II.            Product of two integers having opposite signs is a negative integer  or (+)x(-)= and (-)x(+)= (-1)

Find ( - 4) x (2) x ( - 1)

( - 4 ) x ( 2 ) = - 8

· ( - 4) x (2) x ( - 1) = ( - 8) x ( - 1) = 8


	
	Find (- 9) x (-7) =?

What is the product of integers with opposite signs?

What is the product of integers with same sign?


At the end of the lesson:- Behavioural changes expected and achieved.
a) The Concept of multiplication of integers is introduced.

b) The Pupils apply in finding product of given integers.

c) To enable pupils generalise and find product of two integers.

Assignments
I. Find    (+5) x (+2)

            (-3) x (-6)

            (+7) X (-3)

            (-5) x (+8)

II. Fill up the blanks:-

1. The Product of two positive integers is______________

2. The Product of two negative integers is _________________

3.  The Product of two integers having opposite signs is____________

III. Find the following products:-

i. (-8) x (-2) x (-3)

ii. (-3) x (-3) x 1
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	MOTIVATION

	1. What is the Product of two positive integers?
2. What is the Product of two negative integers?

3. What is the Product of a positive and a negative integer?

4. What is 16÷8=?

Which means 2x8=16 

As in whole numbers multiplication and division of integers are inverse operations in integers also.


	Positive integer
Positive integer

Negative integer


	(4) x (9) = 36
( - 3) x ( - 4) = 12

(+ 12) x ( - 3) = - 36

16 ÷ 8 = 2

What is (- 14) ÷ 2?
	
	

	COMMON FRACTIONS AND RATIONAL NUMBERS
	To divide ( - 14) by 2 means to find an integer

*such that  x *2 =14

What is the number to be multiplied with 2 so that product is – 14

i.e. when a negative integer is divided by a positive integer we get a – ve integer
In the same way what is 24 ÷ - 2 =?


When a positive integer is divided by a negative integer we get a negative integer

Now find ( - 24) ÷ ( - 3)

When a negative integer is divided by negative integer we get a positive integer

1. If you have one apple and you want of share with your friend how much do you give him?


	   ( -7)

  ( - 12)


	  ( - 7) x 2 = - 14

· ( - 14) ÷ 2 = -7
   24 ÷ ( -2)

   (- 2) x ( - 12) = 24

· 24 ÷( -2) = - 12

 -24 ÷ ( -3) = 0

 ( - 3) x 8 = - 24

· ( -24) ÷( -3) = 8
	
	What is ( -12)÷3=?

What is 36÷( - 4) =?

What is ( - 12)  ÷

( - 3)=?

	TYPES OF FRACTIONS 

LIKE FRACTIONS:

Fractions having same denominators

UNLIKE FRACTIONS

Fractions  having different denominators
	2. What is the fraction for half?

3. If you have a cake and you want to divide that among your 5 friends how much do each of you get?
The part that is considered is called Numerator and number of parts into which the whole is divided is called Denominator

Let us recall the different types of fractions learnt.
1. What are like fractions?
2. What are unlike fractions?
	½

Each of us get 1 part out of 5 or equal to 1/5

All Rational Numbers are fractions.

Fractions having same Denominators.
Fractions with different Denominators.


	Fraction                                 Name of Fraction

    ½                             Half  
    ¼                       Quarter


   2/3                                Two – Third 
2 Numerator
       5                        Denominator
Rational Numbers:  If p an q are integers, 1=/0

Then the numbers that can be written in the form of p/q are called Rational Numbers.

Types of Fractions

Like fractions : 3/7, 5/7, 1/7, 2/7 - - - - -
Unlike fractions : 3/8, 4/9, 3/5, 4/7 - - - - 
Proper fractions : 4/7, 3/10, 5/7, 1/7 - - - -

Improper fractions : 5/2 , 12/7, 8/3, 17/11 - -  -- 

Mixed fractions : 3 ½ , 5 ¼, 11 ¾ - - - - - 
Equivalent fractions : 2/3, 4/6, 6/9, 8/12 - - - -

	
	Given examples for different types of fractions

	PROPER FRACTION

When numerator is smaller than Denominator.

IMPROPER FRACTION

When Numerator is greater than Denominator.
MIXED FRACTION

It consists of integral part and a proper fraction.

COMPARISON OF RATIONAL NUMBERS

USING NUMBER LINE
	3. What are proper fractions?

4. What are Improper fractions?

5. What are mixed fractions?

6. What are equivalent fractions?

Rational numbers can be compared

1. Using number line

2. Using arithmetic method 

To compare on number line rational numbers are arranged in ascending order from left to right.
	When numerator is smaller than Denominator
When numerator is greater than denominator

Mixed fractions  consists of integral part and a proper fraction
They are obtained by multiplying or dividing numerator and denominator with same number
7/4 lies to right of 5/4   
7/4  >  5/4
	Compare 7/4, 5/4.
            

   -5/4  -4/4  -3/4  -2/4  -1/4   0   1/4   2/4   3/4    4/4    5/4  6/4  7/4

 7/4 lies to right of 5/4

· 7/4  >  5/4

	
	What do you observe on number line?

So what do you say?


	USING ARITHMATIC METHOD

In fractions  having same denominator the fraction with bigger numerator is bigger
	In the given fractions how are the denominators?

What is the bigger numerator?

So which is the bigger fraction

What are the denominators in the  given fractions

Denominators are different.

How will you compare.

4, 6 are denominators 

Find L.C.M
	They are equal

  ‘7’

    7/8

 4, 6

By Converting them into like fractions
	Compare 7/8 and 3/8
In the two fractions 7/8 and 3/8 the fraction with bigger numerator is 7/8
In the two fractions

 7/8 and 3/8 the fraction with bigger numerator is 7/8

· 7/8 is bigger

· 7/8  > 3/8

Compare ¾. 5/6    2  4, 6 

                                    2, 3

L.C.M of 4 & 6 = 2x2x3=12

Now making denominator equal to 12

3^3  =  9,   5^2 = 10
4x3     12   6x2      12
In these fractions 14 i.e.  5  is 

                                 12        6

bigger           

   
	


At the end of the Lesson: Behavioural changes expected and achieved.
1. The Concept of division of integers is introduced.

2. The Previous knowledge of fractions is  used in introducing rational numbers

3. The Pupils give different types of fractions

4. They acquire the knowledge of comparing the given fractions.

Assignments:

1. What are proper and Improper fractions in the following 

i. 1/7  

ii. 3/11

iii. 12/11

2. What are like and unlike fractions in the following: -    i.    1/6 and 4/6     ii.   2/7and 2/5      iii.   5/7 and 5/6

3. Compare 7/8 and 9/10
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	Problem


	1. How do you compare like fractions?
2. How do you compare unlike fractions

1. What are the denominators in the given fractions?

2. What should you do convert them into like fractions.

What is the L.C.M of 2,3,6,9

Now convert the given fractions into equivalent  fractions such that their denominator is 18
	The fraction with bigger numerator is bigger
By finding L.C.M of denominator and converting them into equivalent fractions

2, 3, 6, 9

Find L.C.M of denominators

  18

1 x9   =  9   

2 x 9 =  18
	Compare 7/11, 15/11 
15/11 is bigger

Prob:  Arrange the following fractions in Ascending         

            order 

½, 2/3, 5/6, 7/9

Sol:  All the above fractions should be converted into like fractions

L.C.M of 2, 3, 6, 9 = 2x3x3=8        2   2, 3, 6, 9
                                                          

                                                           3   1, 3, 3, 9   

                                                                1, 1, 1, 3      

   ½ = 1 x 9  =  9

           2 x9     18
2/3 = 2 x 6 = 12  

           3 x 6    18  


	
	

	
	Now write them in Ascending order.

Using them write the given fractions in Ascending order.

What are the denominators  in the given fractions

How are they?

So what is their L.C.M

Now convert the given fraction into fractions with denominator 15

1. What are the denominators in the given fractions

2. Here 12 is a multiplying of 6. So what is the L.C.M of 12 & 6
	2 x 6   =  12

3 x 6   =  18

5 x 3 = 15 
6 x 3 =  18

7 x 2 = 14

9 x 2 = 18

9/8, 12/18, 15/18, 14/18
½, 2/3 7/9 5/6

5, 3

They are Co-Primes

Their L.C.M is equal to their product 

Now Find the sum.

12, 6

12


	  5/6 = 5 x 3  =  15

             6 x 3      18

 7/9 = 7 x 2 = 14

            9 x 2    18

Writing the obtained fractions in Ascending order we get  9/18, 12/18, 15/18, 14/18

That means  ½  <  2/3 < 7/9  < 5/6

Prob:  Solve  4/5 + 2/3
L.C.M of 5 & 3 = 5x3 = 15

4/5 + 2/3 = (4x3) x (2 x5)=   12/15 +10/15 = 22/15

                     (5 x3)x(3x5)

Prob: Simplify 11/12 – 5/6

Sol: 12 is a multiple of 6

· L.C.M of 12 &6 = 12

11/12 – 5/6 = 11- (5x2) = 11 – 10 = 1/12

                               12                12
Prob:  Simply 3 3/5 – 2 1/6 =18/5 – 13/6

L.C.M of 5 & 6 =30


	
	

	
	What are the given fractions?

Now covert them into improper fractions.

Now what are the denominators of fractions obtained

What can you say about them

So, their L.C.M is their product 

Now simplify them of find the difference
	They are mixed fractions

3 3/5 = 18/5

2 1/6 = 13/6

5 & 6

They are Co-Primes
	18/5 – 13/6 = (18 x 6) – (13 x 5) = 108 – 65 = 43

                                       30                       30         30
	
	


At the end of the Lesson:  Behavioural changes expected and achieved

1. Comparing the given fractions by making them equivalent fractions are done.

2. The given fractions are simplified. I.e. they are added and subtracted.

Assignments
I. Solve :  a)  2/5 +1/6     b)  16/5 – 7/5
II. Solve :  a)  3/10 – 1/5    b)  13/25 – 17/20
III. Write  3/7, 7/8, 11/16, 4/17 in Ascending Order
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	MOTIVATION

	1. How do you find addition or subtraction of fractions?

2. What is the L.C.M of Co-Primes?

3. What is the L.C.M of 12 & 6

4. Why?

Now let us apply this knowledge in solving a problem

What is the quantity of potatoes, tomatoes, carrots bought by the cook?

What is the total weight of vegetables? 
	By finding the L.C.M of denominators
L.C.M of Co-Primes is their product

‘12’

Here first number 12 is a multiple of second number 6, then their L.C.M equal to first number.

Potatoes = 5 ½  kgs
Tomatoes = 2 ¼ kgs

Carrots = 1 ½  kgs

5 ½  +2 ¼ + 1 ½ 
	1. Find L.C.M of 3 & 4
3 & 4 are relatively primes 

Their product = 3 x 4 = 12 is the L.C.M

L.C.M of 3 & 4 = 12

2. Find L.C.M of 12 & 6

12 is a multiple of 6

· L.C.M of 12 & 6

Prob: A cook bought 5 ½ kg of potatoes, 2 1/4 kg of carrots for cooking. How many kgs of vegetables did he buy on whole?
Sol : Number of kgs of potatoes bought by the cook        

         =  5 ½ 

No. of kgs of tomatoes  bought by the cook = 2 ¼ 

No. of Kgs of carrots bought by the cook = 1 ½ 


	
	What is the L.C.M of relatively primes?




	MULTIPLICATION

OF RATIONAL NUMBERS

Multiplication  with ‘1’

The product of a rational number and ‘1’ is the same rational number

Multiplication with ‘0’

The product of any rational number an d’0’ is ‘0

Multiplicative Inverse

The multiplicative inverse of a rational number is a new rational number in which the places of the numerator and denominator are interchanged.

Remember

Each and every  non zero rational number has a multiplicative inverse except (0)
	Now convert the mixed fractions into improper fractions.

What is L.C.M  of 2, 4, 2

Now find the sum of the given fractions

If this is converted into mixed fraction what do you get?
Now this is total wt, if vegetables bought

The product of two rational number is a rational number

Whose numerator is equal to product of the numerators of the two rational numbers and the denominator is equal to product of the denominator of the two rational numbers.
Find the product of 

7/6 x 1

Find 3/5 x0

What is the product of numbers in the above examples?

If the product of two numbers is ‘1’ then one number is multiplicative  inverse of  the other

Does zero had multiplicative inverse.
	5 ½ = 11/2
2 ¼ = 9/4

1 ½  = 3/2

4 is a multiple of 2

· L.C.M of 2, 4, 2 = 4
37/4

4)37(9

    36

      1

37/4 = 9 ¼ 

The numerator in the given rational numbers are  a & c and b & d

Product of numerators 

= a x c

Product of denominator

= b x d

· a  x  c  =  a x c

b      d     b x d

7/6 x 1 = 7/6

7/6 x 1 = 7/6

3/5 x 0 = 0

In each case the product is ‘1’

Multiplicative inverse of 7/5 is 5/7 & multiplicative inverse of 

-2/3  is  - 3/2

No, it does not have.
	Total no. Of  kgs of vegetables bought by the cook on the whole = 5 ½ +2 ¼ +1 ½ = 11/2 + 9/4 + 3/2

L.C.M  of 2, 4, 2 is 4

11/2 + 9/4 + 3/2 =  (11 x 2) +  (9 x 1) + (3 x 2)

                                  ( 2 x 2 )      ( 4 x 1)   (2 x 2)

                              = 22/4 + 9/4 + 6/4 = 22+9+6

                                                                         4

                              = 37/4  =  9 ¼ 

· Total wt of vegetables = 9 ¼ kg
If a/b and c/b are two rational numbers then their product is defined as  a x c

                                        b x d

If a/b is a rational number then 1 x a/b = a/b x 1         = a/b

If  a/b is a rational number  then 1 x a/b = a/b x 1 

= a/b

If a/b is a rational number then a/b x 0 = 0 x a/b = 0

Observe the following examples: -

The product of 5/7 and 7/5 = 5/7 x 7/5 = 5/7x7/5 = 35/35 = 1

The product of -3/7 and7/-3 = -3x7  = -21/-21

                                                       7^ -3

Multiplicative inverse:  Multiplicative inverse of  7/5 is  5/7 &  - 2/3 is  – 3/2
	
	What are the numerators & denominators in 

a/b  &  c/d


Find product of Numerator  & Denominators

So what is the product of a/b & c/d

Write the multiplicative inverse of 7/5 & - 2/3


At the end of the lesson:    Behavioural changes expected and achieved.

a) Pupils apply the knowledge in solving problem.

b) The Concept of multiplication of rational numbers, multiplying  a rational number with ‘1’ and ‘0’ multiplicative inverse are introduced

Assignment
I. Simplify :

i. (-154/18)  x  0

ii. (24/-47)  ( - 94/96)

II. Write multiplicative inverse of the following numbers.

i. – 3/7

ii. 17/- 50

iii.  -3

III. Find product of the multiplicative inverse of 25/14 and 5/7
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	DIVISION OF RATIONAL NUMBERS

	That means with which number 9/4 is to  be multiplied to get 2/3 as product
Now assume a fraction.

Now what should be product of 9/4 & c/d

Now to get value of c/d  multiply both sides with 4/9

Then what is the value of c/d
	Let that be c/d

It should be 2/3

9/4 x c/d = 2/3

9/4 x c/d x 4/9 

= 2/3 x 4/9

· c/d = 8/27
	Now let us observe division of rational numbers.
2/3 ÷ 9/4

To divide  2/3 with 9/4 is to find a fraction which when multiplied by  9/4 gives 2/3 as product

Let that number be c/d

Now 9/4 x c/d = 2/3 

To get value of c/d multiply both sides with 4/9

9  x  c  x   4   = 2   x   4
4      d       9      3        9

· c/d = 8/27
	
	


	To divide a rational number with another multiply the first  rational number with multiplicative inverse of the second
DECIMAL FRACTIONS

Fractions with 10, 100, 1000, 10000 as denominators are called decimal fractions


	What is multiplicative inverse of 9/4

Now find the product of 

2/3 & 4/9

What is the denominator in the given fractions

What are such fractions called?

How do you read 4.1

Similarly how do you read 8.105

In a decimal fraction  a decimal point separate a whole number from a decimal part
	Multiplicative inverse of 

9/4 is 4/9

2/3 x 4/9 = 2 x 4  =  8/27

                    3  x 9

10, 100, 1000

They are called decimal fractions

Four point one

Eight point one zero five

It should be taken as zero
	Now find the product of 2/3 & multiplicative inverse of 9/4

2/3 x 4/9 = 8/27

i.e. 2/3 ÷ 9/4 = 2/3 x 4/9 = 8/27

Observe the fractions: - 

5/10, 763/100, 2763/1000, - - - - -- 

Observe the following examples: -

4 1/10 = 4+1/10 = 4+0.1 = 4.1

8 105/1000 = 8+105/1000 = 8+.105 = 8.105

                                Decimal place

   Whole number              54   .   352            Decimal part
	
	Find -7/8 ÷ 14/25

If there is no whole number part what should be taken?


	Tenths, Hundredths, Thousandths

Dividing by 10 takes us one step to the right of the place – value chart.

1000÷10 = 100,

100÷10 = 10,

10÷1 = 1

Further division  by 10 takes us further right of place value chart i.e. Tenths, Hundredths & Thousandths

	Give the place in which we have the digits of the given decimal.

Now give their place values

Now using these place values write expanded form of given  decimal
	In the given decimal 4 is in Hundreds place , 5 in Tens place , 7 in ones place, 3 in tenths place,  6 in  Hundredths place & 8 in Thousandths place

Place value of 4 = 4x100

                             = 400

Place value of 5 = 5x10

                             =  50

Place value of 7 = 7x1

                             = 7

Place value of 3 = 3x1/10

                                       = 3/10
Place value of 6

 = 6x1/100 = 6/100
Place value of 8

 = 8x1/1000 = 8/1000
457.368 = 400+50+7+3/10+6/100+8/1000
                     
	Ex: Tell place value of every digit in 457.368 and show it in expanded form.

Sol: Arrange digits of 457.368 in place value table
Hundred

-ths

100

Tens

10

Ones

    1

Decimal

Point

  ( . )

Tenths

  1/10

Hundred-

ths

1/100

Thousand – ths

1/1000

4

5

7

.

3

6

8

457.368 = 400+50+7+3/10+6/100+8/1000
	
	


	To Represent rational number as terminating or non – terminating decimals.

Every rational number can be written as a terminating  or a non- terminating decimal
	To write 42/5 in decimal form divide

How many places do you have after decimal point?

This type of decimal form is called terminating decimal form or decimals with an end.

What do you observe in  the division

That means  1/3 cannot be written as terminating decimal.

Here 3 is repeating again and again without any end.  This is non-terminating decimal  and the digits which are repeated is called ‘Limit’ of the decimal
	42/5 =8.4

We have one place after decimal point.

The division does not stop
	Write 42/5 in decimal form

5)42(8.4

    40

    20

    20

     0

· 42/5 = 8.4

Write 1/3 in decimal form

3)10(0.33. . . . . . 

     9

    10

     9

      1

In this division, the process of division does not stop

1/3 = 0.33. . . . . = 0.3

We write a line on digits which are i.e. on the limit.
	
	Write 15/4, 17/15 as terminating or non-terminating decimal  numbers.


At the end of the lesson: Behavioural changes expected and achieved.

a. The Concept of division of rational numbers is introduced.

b. The given rational number is expressed as terminating or Non-Terminating decimals.

Assignments
I. Write  822/5 as terminating or non-terminating decimal
II. Find 
i. 6/3 ÷ 18/30
ii. -34/45 ÷ 68/135

III. Write decimals for each of the following number words.

i. Ten and seven tenths

ii. Seven hundred one and seven hundredths

IV. Write following decimals  in expanded  form

i. 4.32

ii. 416.193
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	CONVERTING DECIMAL FRACTIONS INTO FRACTION

1. Count number of decimal places in decimal fraction.

2. Ignore decimal point and write all digits as numerator of fraction

3. Write as many zeroes after 1 in denominator as there were decimal places in decimal fraction

4. Reduce the fraction into its simple form


	How many decimal places do you have in 0.4

Ignoring decimal point what is the  numerator 

Write 1 zero after writing 1 in denominator

Now simplify

Similarly reduce other decimal fractions into 

Fractions


	We have one decimal place after decimal point.

4

4/10

4/10 = 2/5

0.25 = 25/100 =1/4

0.06 = 6/100 = 3/50

0.75 = 75/100 = ¾


	Observe the following examples: -

i. 0.4 = 4/10 = 2/5

ii. 0.25 = 25/100 = ¼

iii. 0.06 = 6/100 = 3/50

iv. 0.75 = 75/100 = ¾


	
	Reduce 0.76 & 0.126 into fractions


	CONVERSION OF FRACTION TO DECIMAL FRACTIONS 

Case1: When  denominator is 10, 100, 1000 etc.,

1. Count number of zeroes in the denominator after 1.

2. In the numerator start from extreme right and move  the decimal point by number obtained in step1

ADDITION  OF DECIMALS
While adding decimals we should see that the given decimals are in same form. The decimal placed should come one below the other.
	How many zeroes are there in the denominator after 1?

Starting from 1 right insert decimal point 3 places to left.

What do you get?

What are the decimal given

Write them as decimals with three decimals 

Now add them vertically

What do you get?
	Zeroes in denominator after 1 =3

Thus 179/1000 = 0.179

0.179

3.625, 4.76 and 35.74

3.625, 4.760, 35.740

3.625

4.760

35.740

44.125
44.125
	Convert 179/1000 into decimal fraction.

179/1000=0.179
Find the sum of 3.625

4.76 and 35.74

Sol:  converting given decimals into same decimal forms all with three decimals.

                                      3.625 = 3.625

                                        4.76 = 4.760
                                      35.74 = 35.740

Add them vertically       =        44.125
	
	Write 14/1000

17/10 in decimal form.


	SUBTRACTION OF DECIMALS

1. Write given decimal in same form

2. Smaller number should be written below bigger number.

3. The digits with same place value should be written in the same order.

               (Vertically)
	What is the cost of book, pen & pencil?

As they are of same decimal form add them add them vertically to find their total cost.

What is the amount given to shopkeeper?
So, how much does he gets back?

Now convert them into same decimal forms & subtract

i.e. He gets `12.40 back
	Cost of book =  ` 165.35

Cost of pen   =  `  18.75

Cost of pencil= `    3.50 
       Total cost   =  187.60

` 200

` 200 – 187.60

`      ps
200.00

187.60

  12. 40


	Prob: Sagar went to a shop and purchased a book, a pen, and a pencil for  `165.35, `18.75 and  `3.50 respectively. If Sagar gave  `200 to the shopkeeper for a above items how much amount will Sagar get back
Sol: Cost of book =  `165.35

        Cost of pen  =   `  18.75

        Cost of pencil = `   3.50

Total cost of three items 

=  `165.35+ `18.75+ `3.50 = `187.60

`      ps

165.35
  18.75

    3.50

 187.60

Amount  Sagar gave to shopkeeper = `200
· Amount he gets back 
=`200 - `187.60 =12.40
200.00

          -187.60

                 12.40
	
	


 At the end of the Lesson: Behavioural changes expected and achieved.

1. Concept of converting decimal fractions into fraction & fraction into decimal forms is introduced

2. Addition and Subtraction of decimals is introduced.

 Assignments
I. Convert following decimals into common fractions.
i. 0.8
ii. 1.66
iii. 43.800
iv. 0.036
II. Convert the following to decimal fractions.

i. 1040/100

ii. 7749/1000

iii. 37/1000

III. Chandrika brought 4kgs90grams apples, 2kgs 60grams grapes and 5kg300grams mangoes from a fruit shop. What is the total weight of fruits brought?
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