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FOREWORD

The National Curriculum Framework (NCF) 2005, recommends that children’s life at school
must be linked to their life outside the school. This principle marks a departure from the
legacy of bookish learning which continues to shape our system and causes a gap between the
school, home and community. The syllabi and textbooks developed on the basis of NCF signify
an attempt to implement this basic idea. They also attempt to discourage rote learning and the
maintenance of sharp boundaries between different subject areas. We hope these measures
will take us significantly further in the direction of a child-centred system of education
outlined in the national Policy on Education (1986).

The success of this effort depends on the steps that school principals and teachers will take
to encourage children to reflect on their own learning and to pursue imaginative activities and
questions. We must recognize that, given space, time and freedom, children generate new
knowledge by engaging with the information passed on to them by adults. Treating the prescribed
textbook as the sole basis of examination is one of the key reasons why other resources and
sites of learning are ignored. Inculcating creativity and initiative is possible if we perceive and
treat children as participants in learning, not as receivers of a fixed body of knowledge.

This aims imply considerable change is school routines and mode of functioning. Flexibility
in the daily time-table is as necessary as rigour in implementing the annual calendar so that the
required number of teaching days are actually devoted to teaching. The methods used for teaching
and evaluation will also determine how effective this textbook proves for making children’s
life at school a happy experience, rather then a source of stress or boredom. Syllabus designers
have tried to address the problem of curricular burden by restructuring and reorienting knowledge
at different stages with greater consideration for child psychology and the time available for
teaching. The textbook attempts to enhance this endeavour by giving higher priority and space
to opportunities for contemplation and wondering, discussion in small groups, and activities
requiring hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates the hard
work done by the textbook development committee responsible for this book. We wish to
thank the Chairperson of the advisory group in science and mathematics, Professor J.V. Narlikar
and the Chief Advisor for this book, Professor P. Sinclair of IGNOU, New Delhi for guiding the
work of this committee. Several teachers contributed to the development of this textbook; we
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are grateful to their principals for making this possible. We are indebted to the institutions and
organizations which have generously permitted us to draw upon their resources, material and
personnel. We are especially grateful to the members of the National Monitoring Committee,
appointed by the Department of Secondary and Higher Education, Ministry of Human Resource
Development under the Chairpersonship of Professor Mrinal Miri and Professor G.P.
Deshpande, for their valuable time and contribution. As an organisation committed to systemic
reform and continuous improvement in the quality of its products, NCERT welcomes comments
and suggestions which will enable us to undertake further revision and refinement.

Director
New Delhi                                                           National Council of Educational
20 December 2005 Research and Training
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RATIONALISATION OF CONTENT IN THE TEXTBOOKS

In view of the COVID-19 pandemic, it is imperative to reduce content load on students. The
National Education Policy 2020, also emphasises reducing the content load and providing
opportunities for experiential learning with creative mindset. In this background, the NCERT
has undertaken the exercise to rationalise the textbooks across all classes. Learning Outcomes
already developed by the NCERT across classes have been taken into consideration in this
exercise.

Contents of the textbooks have been rationalised in view of the following:

• Overlapping with similar content included in other subject areas in the same class

• Similar content included in the lower or higher class in the same subject

• Difficulty level

• Content, which is easily accessible to students without much interventions from teachers
and can be learned by children through self-learning or peer-learning

• Content, which is irrelevant in the present context

This present edition, is a reformatted version after carrying out the changes given above.
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 NATIONAL ANTHEM

India is my country.  All Indians are my brothers and sisters.
I love my country and I am proud of its rich and varied heritage.

I shall always strive to be worthy of it.
I shall give my parents, teachers and all elders respect,

and treat everyone with courtesy. I shall be kind to animals.
To my country and my people, I pledge my devotion.

In their well-being and prosperity alone lies my happiness.
- Pydimarri Venkata Subba Rao

PLEDGE     Á|ü‹»„

Jana gana mana adhinayaka jaya heJana gana mana adhinayaka jaya heJana gana mana adhinayaka jaya heJana gana mana adhinayaka jaya heJana gana mana adhinayaka jaya he
Bharata bhagya vidhataBharata bhagya vidhataBharata bhagya vidhataBharata bhagya vidhataBharata bhagya vidhata

Panjaba Sindhu Gujarata MarathaPanjaba Sindhu Gujarata MarathaPanjaba Sindhu Gujarata MarathaPanjaba Sindhu Gujarata MarathaPanjaba Sindhu Gujarata Maratha
Dravida Utkala BangaDravida Utkala BangaDravida Utkala BangaDravida Utkala BangaDravida Utkala Banga

Vindhya Himachala Yamuna GangaVindhya Himachala Yamuna GangaVindhya Himachala Yamuna GangaVindhya Himachala Yamuna GangaVindhya Himachala Yamuna Ganga
uchchala jaladhi tarangauchchala jaladhi tarangauchchala jaladhi tarangauchchala jaladhi tarangauchchala jaladhi taranga

Tava Subha name jage, tave subhaTava Subha name jage, tave subhaTava Subha name jage, tave subhaTava Subha name jage, tave subhaTava Subha name jage, tave subha
asisa mage,asisa mage,asisa mage,asisa mage,asisa mage,

gahe tava jaya gatha.gahe tava jaya gatha.gahe tava jaya gatha.gahe tava jaya gatha.gahe tava jaya gatha.
Jana gana mangala dayaka jaya heJana gana mangala dayaka jaya heJana gana mangala dayaka jaya heJana gana mangala dayaka jaya heJana gana mangala dayaka jaya he

Bharata bhagya vidhata.Bharata bhagya vidhata.Bharata bhagya vidhata.Bharata bhagya vidhata.Bharata bhagya vidhata.
Jaya he, Jaya he, Jaya he,Jaya he, Jaya he, Jaya he,Jaya he, Jaya he, Jaya he,Jaya he, Jaya he, Jaya he,Jaya he, Jaya he, Jaya he,

jaya jaya jaya jaya he.jaya jaya jaya jaya he.jaya jaya jaya jaya he.jaya jaya jaya jaya he.jaya jaya jaya jaya he.
-Rabindranath TagoreRabindranath TagoreRabindranath TagoreRabindranath TagoreRabindranath Tagore

C≤rj·T ̂ ‘·+
»q>∑DeTq n~ÛHêj·Tø£ »j·TùV≤!

uÛ≤s¡‘· uÛ≤>∑́ $<Ûë‘ê!
|ü+C≤ã, dæ+<ÛäT, >∑T»sê‘·, eTsêsƒê,

Á<ë$&É, ñ‘·ÿfi¯, e+>±!
$+<Ûä́ , Væ≤e÷#·\, j·TeTTHê, >∑+>±!

ñ#·Ã\ »\~Û ‘·s¡+>±!
‘·e X¯óuÛÑHêy˚T C≤π>!

‘·e X¯óuÛÑ Ä•wü e÷"π>
>±ùV≤ ‘·e »j·T>±<∏ë!

»q>∑D eT+>∑fi¯<ëj·Tø£ »j·TùV≤!
uÛ≤s¡‘· uÛ≤>∑́  $<Ûë‘ê!

»j·TùV≤! »j·TùV≤! »j·TùV≤!

»j·T »j·T »j·T »j·TùV≤!!
` s¡M+Á<äHê<∏é  sƒê>∑÷sY

uÛ≤s¡‘·<̊X̄+ Hê e÷‘·èuÛÑ÷$T. uÛ≤s¡rj·TT\+<äs¡÷ Hê dü̈ <äs¡T\T.
H˚qT Hê <˚XÊìï Áù|$TdüTÔHêïqT. düTdü+|üqïyÓTÆq, ãVüQ$<ÛäyÓTÆq Hê <˚X¯ yês¡dü‘·«
dü+|ü<ä Hê≈£î >∑s¡«ø±s¡D+. BìøÏ ns¡Ω‘· bı+<ä&Üì¬ø’ düs¡«<ë H̊qT ø£èwæ #̊kÕÔqT.

Hê ‘·*¢<ä+Á&ÉT*ï, ñbÕ<Ûë´j·TT*ï, ô|<ä›\+<ä]ï >ös¡$kÕÔqT. Á|ü‹yê]‘√qT eTsê´<ä>±
q&ÉT#·Tø=+{≤qT. »+‘·Te⁄\|ü≥¢ <äj·T‘√ ñ+{≤qT.

Hê <˚X¯+|ü≥¢, Hê Á|ü»\|ü≥¢ ùdyêìs¡‹‘√ ñ+{≤qì Á|ü‹»„ #˚düTÔHêïqT.
yê] ÁX‚jÓ÷_Ûeè<äT∆̋ Ò Hê Äq+<ëìøÏ eT÷˝+.

                                                                                                                              `  ô|’&çeTÁ] yÓ+ø£≥düTu≤“sêe⁄
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a number whose decimal expansion is non-terminating non-recurring is irrational.

Recall s = 0.10110111011110... from the previous section. Notice that it is non-terminating
and non-recurring. Therefore, from the property above, it is irrational. Moreover, notice that
you can generate infinitely many irrationals similar to s.

What about the famous irrationals 2  and ? Here are their decimal expansions up to a certain
stage.

2  = 1.4142135623730950488016887242096...

 = 3.14159265358979323846264338327950...

(Note that, we often take 22
7

 as an approximate value for , but   22
7

.)

Over the years, mathematicians have developed various techniques to produce more and more
digits in the decimal expansions of irrational numbers. For example, you might have learnt to
find digits in the decimal expansion of 2  by the division method. Interestingly, in the Sulbasutras
(rules of chord), a mathematical treatise of the Vedic period (800 BC - 500 BC), you find an
approximation of 2  as follows:

2  = 1 1 1 1 1 11 1 4142156
3 4 3 34 4 3

.

Notice that it is the same as the one given above for the first five decimal places. The history of
the hunt for digits in the decimal expansion of  is very interesting.

The Greek genius Archimedes was the first to compute digits in
the decimal expansion of . He showed 3.140845 <  <
3.142857. Aryabhatta (476 – 550 C.E.), the great Indian
mathematician and astronomer, found the value of  correct to
four decimal places (3.1416). Using high speed computers and
advanced algorithms,  has been computed to over 1.24 trillion
decimal places!

Now, let us see how to obtain irrational numbers.
Example 10 : Find an irrational number between 1

7
 and 2

7
.

Solution : We saw that 1
7

 = 0142857. . So, you can easily calculate 2 0 285714
7

. .
To find an irrational number between 1

7
 and 2

7
, we find a number which is

Archimedes (287 BCE – 212 BCE)
Fig. 1.10
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s = 0.10110111011110... 

s

2    

2  = 1.4142135623730950488016887242096...

 = 3.14159265358979323846264338327950...

(
22
7

    
22
7

)

2  

2  ( 800 - 500)

2  = 
1 1 1 1 1 11 1 4142156
3 4 3 34 4 3

.

 3.140845 <  < 3.142857  ( 476 – 550)

(3.1416)

 10 : 
1
7

  
2
7

 :  
1
7

 = 0142857.  2 0 285714
7

.

 
1
7

 
2
7

 

 ( 287 – 212)
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non-terminating non-recurring lying between them. Of course, you can find infinitely many
such numbers.

An example of such a number is 0.150150015000150000...

EXERCISE 1.3

1. Write the following in decimal form and say what kind of decimal expansion each
has :
(i) 36

100 (ii) 1
11

(iii) 14
8

(iv) 3
13 (v) 2

11
(vi) 329

400
2. You know that 1

7  = 0142857. . Can you predict what the decimal expansions of 2
7 , 3

7 , 4
7 , 5

7 ,
6
7  are, without actually doing the long division? If so, how?
[Hint : Study the remainders while finding the value of 1

7  carefully.]
3. Express the following in the form p

q
, where p and q are integers and q  0.

(i) 0 6. (ii) 0 47. (iii) 0 001.

4. Express 0.99999 .... in the form p
q

. Are you surprised by your answer? With your teacher
and classmates discuss why the answer makes sense.

5. What can the maximum number of digits be in the repeating block of digits in the decimal
expansion of 1

17 ? Perform the division to check your answer..
6. Look at several examples of rational numbers in the form p

q
 (q  0), where p and q are

integers with no common factors other than 1 and having terminating decimal
representations (expansions). Can you guess what property q must satisfy?

7. Write three numbers whose decimal expansions are non-terminating non-recurring.

8. Find three different irrational numbers between the rational numbers 5
7  and 9

11
.

9. Classify the following numbers as rational or irrational :

(i) 23 (ii) 225 (iii) 0.3796

(iv) 7.478478... (v) 1.101001000100001...
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 0.150150015000150000...

1.

(i)
36

100 (ii)
1

11
(iii)

14
8

(iv)
3

13 (v)
2

11
(vi)

329
400

2.
1
7  = 0142857.   

2
7 , 

3
7 , 

4
7 , 

5
7 , 

6
7  

(  : 
1
7  

3. p
q

  p q  q  0 

(i) 0 6. (ii) 0 47. (iii) 0 001.

4.  0.99999 .... p
q

. 

5.
1

17  

6. p q p
q

 (q  0)  

 p q 

q 

7.

8.
5
7   

9
11

 

9.

(i) 23 (ii) 225 (iii) 0.3796

(iv) 7.478478... (v) 1.101001000100001...
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1.4 Operations on Real Numbers

You have learnt, in earlier classes, that rational numbers satisfy the commutative, associative
and distributive laws for addition and multiplication. Moreover, if we add, subtract, multiply or
divide (except by zero) two rational numbers, we still get a rational number (that is, rational
numbers are ‘closed’ with respect to addition, subtraction, multiplication and division). It turns
out that irrational numbers also satisfy the commutative, associative and distributive laws for
addition and multiplication. However, the sum, difference, quotients and products of irrational
numbers are not always irrational. For example, 6 6 , 2 2 3 3,  and 

17
17

are rationals.

Let us look at what happens when we add and multiply a rational number with an irrational
number. For example, 3  is irrational. What about 2 3  and 2 3 ? Since 3  has a non-
terminating non-recurring decimal expansion, the same is true for 2 3  and 2 3 . Therefore,
both 2 3  and 2 3  are also irrational numbers.

Example 11 : Check whether 7 5 , 7 2 21 2
5

, ,  are irrational numbers or not.

Solution : 5  = 2.236... , 2  = 1.4142...,  = 3.1415...

Then 7 5  = 15.652..., 
7
5  = 

7 5 7 5
55 5

 = 3.1304...

2  + 21 = 22.4142...,  – 2 = 1.1415...

All these are non-terminating non-recurring decimals. So, all these are irrational numbers.

Now, let us see what generally happens if we add, subtract, multiply, divide, take square roots
and even nth roots of these irrational numbers, where n is any natural number. Let us look at
some examples.

Example 12 : Add 2 2 5 3  and 2 3 3– .

Solution : 2 2 5 3 2 3 3–  = 2 2 2 5 3 3 3–

                 = (2 + 1) 2 (5 3) 3 3 2 2 3
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1.4 

 6 6 , 2 2 3 3,   
17
17

 

  3   2 3   2 3

? 3   2 3   2 3

2 3   2 3

: 7 5 , 7 2 21 2
5

, ,  

: 5  = 2.236... , 2  = 1.4142...,  = 3.1415...

7 5  = 15.652..., 
7
5  = 

7 5 7 5
55 5

 = 3.1304...

2  + 21 = 22.4142...,  – 2 = 1.1415...

n

 n 

 12 : 2 2 5 3   2 3 3–

 : 2 2 5 3 2 3 3–  = 2 2 2 5 3 3 3–

                 = (2 + 1) 2 (5 3) 3 3 2 2 3
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Example 13 : Multiply 6 5  by 2 5 .

Solution : 6 5  × 2 5  = 6 × 2 × 5  × 5  = 12 × 5 = 60

Example 14 : Divide 8 15  by 2 3 .

Solution : 8 3 58 15 2 3 4 5
2 3

These examples may lead you to expect the following facts, which are true:
(i) The sum or difference of a rational number and an irrational number is irrational.
(ii) The product or quotient of a non-zero rational number with an irrational number is irrational.
(iii) If we add, subtract, multiply or divide two irrationals, the result may be rational or

irrational.
We now turn our attention to the operation of taking square roots of real numbers. Recall

that, if a is a natural number, then a b  means b2 = a and b > 0. The same definition can be
extended for positive real numbers.

Let a > 0 be a real number. Then a  = b means b2 = a and b > 0.

In Section 1.2, we saw how to represent n  for any positive integer n on the number line. Wee
now show how to find x  for any given positive real number x geometrically. For example, let
us find it for x = 3.5, i.e., we find 3 5.  geometrically..

Fig. 1.11

Mark the distance 3.5 units from a fixed point A on a given line to obtain a point B such that AB
= 3.5 units (see Fig. 1.11). From B, mark a distance of 1 unit and mark the new point as C. Find
the mid-point of AC and mark that point as O. Draw a semicircle with centre O and radius OC.
Draw a line perpendicular to AC passing through B and intersecting the semicircle at D. Then,
BD = 3.5 .
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 13 : 6 5   2 5

 : 6 5  × 2 5  = 6 × 2 × 5  × 5  = 12 × 5 = 60

 14 : 8 15   2 3

 : 8 3 58 15 2 3 4 5
2 3

(i)
(ii)

(iii) 

a 

a b   b2 = a  b > 0 

a > 0 a  = b  b2 = a  b > 0 

1.2 n n   
x x  

 x = 3.5 3 5.  

AB A B
B 1 C AC O 
O OC AC B 
D BD = 3.5 .
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More generally, to find x , for any positive real number x, we
mark B so that AB = x units, and, as in Fig. 1.12, mark C so that BC
= 1 unit. Then, as we have done for the case x = 3.5, we find BD =

x  (see Fig. 1.12). We can prove this result using the Pythagoras
Theorem.

Notice that, in Fig. 1.12,  OBD is a right-angled triangle. Also, the radius of the circle is 1
2

x

units.

Therefore, OC = OD = OA = 1
2

x  units.

Now, OB = 
1 1

2 2
x xx

So, by the Pythagoras Theorem, we have

BD 2 = OD2 – OB2 = 
2 21 1 4

2 2 4
x x x x .

This shows that BD = x .

This construction gives us a visual, and geometric way of showing that x  exists for all real
numbers x > 0. If you want to know the position of x  on the number line, then let us treat the
line BC as the number line, with B as zero, C as 1, and so on. Draw an arc with centre B and
radius BD, which intersects the number line in E (see Fig. 1.13). Then, E represents x .

Fig. 1.13

Fig. 1.12
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x  x AB = x
 B 

BC = 1 C 
x = 3.5 BD = x  

1.12   OBD  1
2

x  .

 OC = OD = OA = 1
2

x  

 OB = 
1 1

2 2
x xx

BD2 = OD2 – OB2 = 
2 21 1 4

2 2 4
x x x x .

 BD = x

x > 0 x  

x BC B C  1 
B BD E 

( 1.13 ) E x
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We would like to now extend the idea of square roots to cube roots, fourth roots, and in
general nth roots, where n is a positive integer. Recall your understanding of square roots
and cube roots from earlier classes.

What is 3 8 ? Well, we know it has to be some positive number whose cube is 8, and you must
have guessed 3 8  = 2. Let us try 5 243 . Do you know some number b such that b5 = 243? The
answer is 3. Therefore, 5 243  = 3.

From these examples, can you define n a  for a real number a > 0 and a positive integer n?

Let a > 0 be a real number and n be a positive integer. Then n a  = b, if bn = a and
b > 0. Note that the symbol ‘ ’ used in 32, 8, n a , etc. is called the radical sign.

We now list some identities relating to square roots, which are useful in various ways.
You are already familiar with some of these from your earlier classes. The remaining ones
follow from the distributive law of multiplication over addition of real numbers, and from
the identity (x + y) (x – y) = x2 – y2, for any real numbers x and y.

Let a and b be positive real numbers. Then

(i) ab a b (ii)
a a
b b

(iii) a b a b a b (iv) 2a b a b a b

(v) a b c d ac ad bc bd

(vi)
2

2a b a ab b

Let us look at some particular cases of these identities.

Example 15 : Simplify the following expressions:

(i) 5 7 2 5 (ii) 5 5 5 5

(iii)
2

3 7 (iv) 11 7 11 7
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n
n 

3 8 3 8

= 2 5 243  b 

b5 = 243? 3 5 243  = 3

n a > 0 n a

a > 0  n n a  = b 

bn = a b > 0 32, 8, n a ‘ ’ 

(x + y) (x – y) = x2 – y2

x , y 
a,b 

(i) ab a b (ii)
a a
b b

(iii) a b a b a b (iv) 2a b a b a b

(v) a b c d ac ad bc bd

(vi)
2

2a b a ab b

.

 15 : 

(i) 5 7 2 5 (ii) 5 5 5 5

(iii) 
2

3 7 (iv) 11 7 11 7
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Solution : (i) 5 7 2 5 10 5 5 2 7 35

(ii)
2

25 5 5 5 5 5 25 5 20–

(iii)
2 2 2

3 7 3 2 3 7 7 3 2 21 7 10 2 21

(iv)
2 2

11 7 11 7 11 7 11 7 4

Remark : Note that ‘simplify’ in the example above has been used to mean that the expression
should be written as the sum of a rational and an irrational number.

We end this section by considering the following problem. Look at 
1
2  Can you tell where it

shows up on the number line? You know that it is irrational. May be it is easier to handle if the
denominator is a rational number. Let us see, if we can ‘rationalise’ the denominator, that is, to
make the denominator into a rational number. To do so, we need the identities involving square
roots. Let us see how.

Example 16 : Rationalise the denominator of 
1
2

Solution : We want to write 
1
2  as an equivalent expression in which the denominator is a

rational number. We know that 2 . 2  is rational. We also know that multiplying 
1
2  by 

2
2

will give us an equivalent expression, since 
2
2

 = 1. So, we put these two facts together to get

1 1 2 2
22 2 2

In this form, it is easy to locate 
1
2  on the number line. It is half way between 0

and 2 .
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 : (i) 5 7 2 5 10 5 5 2 7 35

(ii)
2

25 5 5 5 5 5 25 5 20–

(iii) 
2 2 2

3 7 3 2 3 7 7 3 2 21 7 10 2 21

(iv)
2 2

11 7 11 7 11 7 11 7 4

 : 

 
1
2

16 : 
1
2  

 :  
1
2  

2 . 2  
1
2   

2
2

 
1
2

2
2

 = 1. 

1 1 2 2
22 2 2

 
1
2  0 2  
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 à
��#��P�3���@��B��R�VB[
I: �:���3����}������;��D���#�/�1o*1�	$�P��78;<9������%����������=�>;���78;�9��
?�@A,B/�����JK�#%�H+�MB�.��?���"b�JK�#%�3����P���s��
./����)E��&
�'� )��C�D���E,����F9�&�G@H��78�9
��������I��78�9�:��D<6

����������./�"!���������!��������!�H+�MB�.�	�JK�#%�3������D���:;�?�����-��8_
8W/

��� �!�"������ �����!�D#��@
8W/

DB�̂ 8_����!�� �!���!� �2���"!�� �"!���!� �3

��"!�D:;.�����!�H+�MB�.�	�JK�#%�3����D���#�/

����������(�"������ �!����0��?���"b�JK�#%�3����m
�n

��� �!�"����������#����.)
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Class IX

Suggested Pedagogical Processes Learning Outcomes
The learners may be provided with 
opportunities individually or in groups 
and encouraged to —
y	work with real numbers and consolidate 

the concepts of numbers learnt in earlier 
classes. Some such opportunities 
could be:
�	to observe and discuss real numbers. 
�	to recall and observe the processes 

involved in different mathematical 
concepts studied earlier and find 
situations in which they come across 
irrational numbers. For example, 
finding the length of the diagonal of a 
square with side, say, 2 units or area 
of a circle with a given radius, etc.

�	to observe the properties of different 
types of numbers, such as, the 
denseness of the numbers, by 
devising different methods based on 
the knowledge of numbers gained in 
earlier classes. One of them could be 
by representing them on the number 
line.

�	to facilitate in making mental 
estimations in different situations, 
such as, arranging numbers like 2, 
21/2, 23/2, 25/2, etc., in ascending (or 
descending) order in a given time 
frame or telling between which two 
integers the numbers like, √17, √23, 
√59,  – √2, etc., lie.

y	apply relevant results to factorise the 
polynomials.

y	draw and compare the graphs of linear 
equations in one or two variables.

y	discuss the proofs of mathematical 
statements using axioms and 
postulates.

y	play the following games related to 
geometry.
�	For Euclid’s axioms, if one group 

says, If equals are added to equals, 

The learner —

y	applies logical reasoning in classifying 
real numbers, proving their properties 
and using them in different situations.

y	identifies/classifies polynomials 
among algebraic expressions and 
factorises them by applying appropriate 
algebraic identities. 

y	relates the algebraic and graphical 
representations of a linear equation in 
one or two variables and applies the 
concept to daily life situations.

y	identifies similarities and differences 
among different geometrical shapes.

y	derives proofs of mathematical 
statements particularly related to 
geometrical concepts, like parallel 
lines, triangles, quadrilaterals, circles, 
etc., by applying axiomatic approach 
and solves problems using them.

y	finds areas of all types of triangles by 
using appropriate formulae and apply 
them in real life situations.

y	constructs different geometrical 
shapes like bisectors of line segments, 
angles and triangles under given
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then the results are equal. The other 
group may be encouraged to provide 
example such as, If a = b, then 
a + 3 = b + 3, another group may extend 
it further as a + 3 + 5 = b + 3 + 5, and 
so on.

�	By observing different objects in 
the surroundings one group may 
find the similarities and the other 
group may find the differences with 
reference to different geometrical 
shapes — lines, rays, angles, parallel 
lines, perpendicular lines, congruent 
shapes, non-congruent shapes, etc., 
and justify their findings logically.

y	work with algebraic identities using 
models and explore the use of algebraic 
identities in familiar contexts.

y	discuss in groups about the properties 
of triangles and construction of 
geometrical shapes such as, triangles, 
line segment and its  bisector, angle and 
its bisector under different conditions

y	find and discuss ways to fix position of a 
point in a plane and different properties 
related to it.

y	engage in a survey and discuss 
about different ways to represent 
data pictorially such as, bar graphs, 
histograms (with varying base lengths) 
and frequency polygons.

y	collect data from their surroundings 
and calculate central tendencies such 
as, mean, mode or median. 

y	explore the features of solid objects 
from daily life situations to identify 
them as cubes, cuboids, cylinders, etc. 

y	play games involving throwing a dice, 
tossing a coin, etc., and find their 
chance of happening.

y	do a project of collecting situations 
corresponding to different numbers 
representing probabilities.

y	visualise the concepts using Geogebra 
and other ICT tools.

conditions and provides reasons for the 
processes of such constructions.

y	develops strategies to locate points in 
a Cartesian plane. 

y	identifies and classifies the daily life 
situations in which mean, median and 
mode can be used.

y	analyses data by representing it in 
different forms like, tabular form 
(grouped or ungrouped), bar graph, 
histogram (with equal and varying width 
and length), and frequency polygon.

y	calculates empirical probability 
through experiments and describes its 
use in words.

y	derives formulae for surface areas and 
volumes of different solid objects like, 
cubes, cuboids, right circular cylinders/ 
cones, spheres and hemispheres and 
applies them to objects found in the 
surroundings.

y	 solves problems that are not in the 
familiar context of the child using 
above learning. These problems should 
include the situations to which the 
child is not exposed earlier.
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