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Foreword

The secondary stage marks the beginning of the transaction from functional
mathematics studied upto the upper primary stage to the study of mathematics as a
discipline. The logical proofs of propositions, theorems etc., are introduces at this
stage. A part from being a specific subject, it is to be treated as a concomitant to any
subject involving analysis as reasoning.

The teacher has to encourage the children to understand and absorb critical
issues and abstract concepts duly focusing on teaching learning process instead of
scoring marks. It is essential to create a mixed classroom environment for effective
transation of curriculum by involving children participation. Nurturing classroom culture
to inculcate positive interest among children with difference in opinions and
presumptions of the life style. The new text books make an attempt to concretize all
the sentiments. So the teacher has a role and responsibility to create such an atmosphere
with skill full thoughts.

 To develop such skills among teachers in teaching learning process at different
levels preparation, planning and evaluation, the hand book will guide them in as a
useful instrument.

This Hand book contains seven chapters in which 1 to 3 chapters gives an idea
about nature and scope of text book chapters.

Chapter 4 deals precisely with the new concepts introduced in the syllabus.
Chapter 5 describes the importance and conceptual understanding of different areas
of mathematics to promote teaches to understand deeply in the concerned area.
Chapter 6 gives an idea about how to use the new text book in an effective way in
teaching learning process such as role of teachers, preparation etc. Finally chapter
7 deals with how to implement continuous comprehensive evaluation in a success for
manner.

The state council for Education research and Training appreciates the work
done by the committee members, teachers and other technical stuff in bringing the
hand book in a precise and attractive manner for the benefit of mathematics teachers
in the state. In the endeavor to continuously improve the quality of our work with
respect to text books and hand books, we welcome the comments and suggestions
in this regard.

Director,
SCERT, A.P., Hyderabad.

( iii )
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Chapter 1

What is the need of training on New text books?

Secondary education is undergoing changes time to time. These are necessary as the knowledge
widens and the needs of the society from teacher centered education to child centered education. But
text books were not changed accordingly it becomes a dream until 2011-12.

Our state Government developed Andhra Pradesh state curriculum frame work (APSCF-2011)
in accordance with NCF - 2005 and RTE - 2009. Which recommends that children's life at schools
must be linked to their life outside the school. Thus it is mandatory to develop new syllabus and text
books involving the children in participate, discuss and take an active part in the classroom processes
includes project works, experiments, Analysis. Thus the new text books from class 1 to 10th were
developed in a phased manner with a national perspective to prepare our students with a strong base of
mathematics and science. Teaching learning strategies were given in accordance with new curriculam.
In this occation, the teachers have to revise their teaching strategies to fit into the new processes. So it
is necessary that all the teacher have to undergo an in service training to understand the principles
behind developing new text books and teaching strategies.

All the teachers in the state were undergone training last year on 6th and 7th class new text books.
The survey conducted by SCERT in the month of Feb213 on "Implementation of New text books -
observation of teaching learning processes" throughout the state does not reflect the positive outcome
on training. Let us find some conclusion arrived at the end of survey.

Though most of the teachers said that the text books are good, exercises are good and concepts
were introduced in a nice manner, but there were some errors observed by the surveyors.

♦ There were very less percentage of teachers read "Fore word", "teacher instructions" and
academic standards given in the text books

♦ Only 10% of teachers are creating new situations in providing activities, discussions, text
books reading in the classroom.

♦ Very few teachers were given importance to exercise like "Do this", "Try these" and "Think
discuss" for better understanding the mathematical concepts.

♦ Only few teachers were providing opportunity for children participation in teaching learning
process.

♦ Very less teachers are providing and working out projects.

♦ The understanding of continuous comprehensive evaluation among teachers is very less.

Thus the training programme is meant to provide opportunity to the teachers for better
understanding of key principles behind the text books of class 8th and 9th.
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Objectives of the training programme :

♦ To understand the philosophy and key principles in the new text books of 8th and 9th classes.

♦ To discuss and understand  the nature and scope of various areas in mathematics.

♦ To understand the new and innovative strategies to develop lesson plans and activities.

♦ To understand the importance of constructive exercises such as Dothis, Try these and think-
discuss.

♦ To know how to conduct activities in a maths class.

♦ To understand the spirit and assessment techniques through CCE.

♦ To prepare the text items based on academic standards.

♦ To prepare summative assessment question paper based on weightage tables.

♦ To understand about academic calendar and its implementation.

To narrow aim of school mathematics is to develop 'useful' capabilities, particularly
those related to numeracy - numbers, number operations, measurements, decimals and
percentages, The higher aim includes developing the child's resources to think and reason
mathematically, to pursue assumptions to their logical conclusion and to handle abstraction.
It includes a way of doing things, and ability and the attitude to formulate and solve
problems

- NCF 2005
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Chapter - 2

Introduction to New text books - Key principles

Introduction :

Education is a process of human enlightment and empowerment. Recognizing the enormous potential

of education, all progressive societies have committed themselves to the universalization of elementary

education with and explicit aim of providing quality education to all. In this connection all the states of in

our country developed their own curricular keeping in view their self reliance under national perspective.

Right to education (RTE - 2009) perceives that every child who enters the school should acquire the

necessary skills prescribed at each level upto the age of 14 years. Our State Government has decided

to revise the curriculam of all the subjects based on Andhra Pradesh state curriculum frame work

(APSCF - 2011) and released 18 position papers an curricular and co-curricular subjects.

The state curriculam frame work 2011 emphasised t utilize the natural learning  abilities of the

children by creating opportunities in text books to think and apply their knowledge in widening beyond

the text books. The exercises in the text books will provide children ample scope to reach the academic

standards prescribed in each level.

The new text books were developed by SCERT for class 1, 2 in the year 2011-12, 3,6,7 classes

in the year 212-13 and 4,5,8,9, classes in 2013-14.

To understand the philosophical aspects of these new text books, let us think and discuss the

following questions.

1. What are the key principles in the development of new text books?

2. What are the special features of new text books?

3. How the topics are selected for 8th and 9th classes?

4. Which topics are selected were given more importance in the text books

5. How the chapters are arranged in the text books?

6. What are the issues discussed in Fore word and preface of these Maths new text books.
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Shifting from bi
hearting to
knowledge
construction

Topics related not
only related to text

books

Discoveries
through projects

Continuous
comprehensive

evaluation

Sociological and
constructive
approaches

Freedom of
expressions and

questioning ability

Defined
academic
standards

Scope for creativity,
intention

Different ways of
problem solving

approaches

The natural
learning abilities of

the children

Children language
and experiences

Link between topics
with outside

classroom life

♦ Key principles in the development of new text books:
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New Mathematics Text Books Special Features

a)  Cover Pages

b)  Foreword

c)  Preface

8th Class 9th Class

8th Class
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d)  Unit division

e)  Syllabus

8th Class 9th Class

9th Class

8th Class
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9th Class

f)  Academic Standands

8th Class
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g)  Puzzles
h)  Do you know?8th Class 9th Class

i)  Brainteaser

j)  Highlight from History
8th Class 9th Class

9th Class



Mathematics 8th, 9th Classes

19

k)  Wonderful Circle
(Back Page)

l)  Graph Sheet / Isometricsheet

9th Class

8th Class
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Discuss : How there special features in new text books are helpful to the children
of 8th and 9th classes?

♦ A review of 8th Class New Text Book :

The new text book has 352 pages where as the used in the past contain 311 pages.
The size of the book is increased as the chapters were developed with more illustrations,
tables, Graphs etc., The number of chapters remains same as 15. Taken care to reduce the
content without changing the contextual part. All the topics were arranged in a systematic and
logical order following spiral approach. The chapter include sufficient material for children to
enjoy and donot feel boredom in solving problems. Chapters like "Sets`relations", Linear
equations and in equations, some position of commercial mathematics were deleted from the
syllabus as these are to be learned throughly in higher classes. The rational numbers were
discussed in detailed manner with more illustrations and examples to understand their properties.
Learning of Geometry in the class was confined to construction of quadrilaterals, Exploring
geometrical ideas were stifled to next higher classes. Concepts like Sales Tax, VAT etc were
introduced along with ratio and proportion. A chapter 'playing with numbers' was introduced
in a different manner in which children will explore fomulae based on pattern and dissibily
rules of number with reasoning. In Algebra, more emphasis is given to understand Linear
equations, exponents, Algebraic expressions with more classroom activities and analysis.
Factorisation and special products were shifted to next class. In every chapter more examples
were given to understand the problem solving approach in solving problems. By reducing the
member of exercises, the text book writers tried to reduce the stress in learning mathematics.
All concepts in a chapter were linked with small exercises under 'Dothis', try these. There
exercises will help the teachers and students every stage. The questions were also useful in
building up the confidence individually as well as in groups.

♦ A review of 9th Class New Text Book :

The new 9th class text book has been changed throughly componing to the previous book.
Geometry has been given more importance as per the prescribed syllabus and physical and
mental age of the children at this level. This year Geometry includes Elements from Enclidian
Geometry, lines and angles, Triangles, quadrilaterals, Areas, Cricles and Geometrical
constructions witht justifications. All are were linked with concepts learned previously in 8th

class. But the understanding the activities followed by logical conclusions which leads to
proving of the theorems were given. Many worked examples were given to understand the
application of theorems in solving problems.

The new text book consists of 342 pages comparring to the previous one with 439 pages.
Motst of the unxlated topics were removed such us logarithms, squareroots of algebraic
expressions, eyclic expressions, quadratic equations, sets, relations, Linear equations and
ineqations, matrices and computing. As per the Curriculum and syllabus prescribed at this
level, every topic should have relevance to the context. Some new concepts like remainder
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theorem, factor theorem, co-ordinate geometry were associated and statastics chapter was
much strengthned which includes finding mean, median and mode of semigrouped data and
through graphs. Probability was introduced as a new chapter and understanding of
mathematical proofs were given with daily life examples. The new text book reduces the
burden of much content and includes problems which makes children to think and discuss in
peer groups.

The new text books were good in size, shape and colourful. Some additional information
about History of Mathematicians, problem solving approaches were included. Also added
some puzzles and Brain teasers to create interest among children for joyful learning of
Mathematics.

Conclusion :

The text books written on the basis of new curriculm and syllabus will provide amkple
scope to learn all mathematical concepts in all the three classes 8th, 9th and 10th classes.

The teachers should plan accordingly with the concepts and syllabus with their innovative
teaching strategies to provide new ideas to the children which reads mathematician among
them.

The National policy on Education, 1986 states that Mathematics should be visualised as the
vetricle to train a child to think, reason, analyse and articulate logically. Apart being a specific
subject it should be treated as concomitant to any subject involving analysis and reason. The
national curriculam frame work for school education (NCFSE-2005) echoes such statements,
but despite this mathematics education has remainded much the same, focussed an narrow
aims.

- SCF  2011
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Chapter - 3

Analysis of a chapter in the New Text Book
Unit Plan

Arithmetic 8th Class
Unit : Comparing quantites with proportion 16 periods (12 hours)

(Chapter - 5)

    S.No. Sub topic Concepts Periods Material

1. Ratio (2) i) Concept of ratio  1 Charts, news papers

ii) Golden ratio  2 Golden ratio pictures

iii) Compund ratio related

iv) Peoblems on  1 Monuments
Compount ratio

2. Percentage (3) i) Comparing quantities 1 Charts
with percentage

ii) Finding increase and 3
decrease of quantities
with percentage

iii) Varbal problems 1
related to ratio
and percentages

iv) Estimating percentage  1

3. Discount (2) i) Concept of discount 1,2 Charts

ii) Verbal problems on 1
discount

4. Profit and Loss (4) i) Concepts of profit 1 Charts
and loss

ii) Finding differences 4
between profit and loss

iii) Calculation of profit 1
and loss percentage

iv) Verbal problems
relating to profit and
loss
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     S.No. Sub topic Concepts Periods Material

5. Sales Tax and i) Concept of 1 Charts
VAT (1) VAT Modle Bills

ii) Verbal Problems 4

6. Compound Interest i) Concept of compound  1 Charts
(4) Interest

ii) Derivation of the
formula of Compound
interest

iii) Calenlation of 3 Pomphlets of different
compound interest per banks
annum or halfyearly

iv) Application and verbal Documents downloaded
problems on from interest
compound interest

Topic : Arithmetic

Chapter : Companing quantities with proportion

Class : 8th Class

1. Academic Standards Prescribed :`

1) Problem solving : � Solve problems related to compound ratio.

� Solve verbal problems.

2) Giving reasons  :` � Finds difference between ratio and percentage.

� Estimates percentage.

� Finds difference between profit and loss.

� Derives formula to find compound interest.

3) Communication : � Express the ideas about compoundratio in ownwords.

� Explains different methods to solve problems on percentages,
profit and loss and compound interest.

� Explains the logic behind deriving the formula of compoud
interest.

4) Connection  :` � Connects division with ratio and percentage.

� Connects percentage with profit and loss, discount and VAT.
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� Connects compound interest and VAT with daily life problems.

� Connects problems related with profit, loss and compount
interest with algebra.

5) Representation :` � Explains compound ratio using tables.

� Explains percentages with tables.

� Prepare bills using discount and VAT.

� Understand different tables and information given in the
chapter.

2. Teaching learning  : Textbooks Graphsheets, Charts, Sketches, Bills collected from shops,

    material Brochers distributed by banks pictures of historical monuments.

3. Introduction :` Divide whole class into two groups as A and B and create a situation
for comparison of different aspects like height, weight etc.

4. Teaching Strategies :` � The concept of compound ratio is to be introduced by taking an example
from dialy life situation.

� The child has to find the compound ratio of a : b and C : d with examples.

� Creating a situation in the classroom to konw how the percentage
increases and decrease.

� Motivate the children to participate in groups and whole class activity
to solve verbal problems relating to compound ratio and percentage.

� Discuss the importance of Discount in the classroom with tables and
charts.

� By observing different types of bills students understand the difference

between profit and loss.

� Some textual problem about profit and loss must be showed.

� Develop the concept of profit and loss with daily life examples and by
showing shopping bills.

� Develop the concepts of VAT and compound interest with bills and
Bantery Brochers.

� Derive the formula of compound interest with pattern and activity.

� Solving verbal problems in classroom leads to the application.
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Implementation of teaching strategies

Ratio :

♦ Refer page 97 and 98 of text books and make the children to understand the tables of
investments.

♦ Students will comprehend the compound ratio.

♦ Group activity is to be given for "Try these" item in page.99.

♦ Ask the children to find more pictures related to goldin ratio.

♦ Students must be provided an opartunity to understand and appreciate the Golden Ratio.

♦ Motivate the children to solve problems in exercise 5.1 on their own.

Percentage  :

♦ Create a situation to develop the concept of ratio through the example in page.99.

♦ Encourage children to think and understand different methods given in page no.101.

♦ Ask the students to solve problems 7, 11 in the exercise 5.1.

Discount :

♦ Display the charts representing prices of articles and discount given by shopping malls as
given in page no.102 to make the children to understand concept of discount.

♦ Use the item 'try these' in page no.104 to make the children to discuss about discount used
in various daily life situations.

♦ Make the children to discuss and solve the problems given in page.105.

♦ In the items 'Try these' and 'Think discuss and write' to understand houw to estimate the
percentages.

Profit and Loss :

♦ Make the children to observe the situations written on the chart of page.105.

♦ Idea of "Profit", "Loss" must be inclucated by observing the above discussion.

♦ Ask the children to solve problems given in p.106

and 107 by discussing with friends.

♦ Motivate the children to solve problems 8, 9, 10, 11, 12 of exercise 5.2 on their own.



Teachers Hand Book

26

Discount and VAT :
♦ Ask the children to collect bills from strops and customers for observing discount on items.
♦ Make the children to understand about VAT by taking them to some shops / Hotels / malls.
♦ Motivate children to discuss the example problem given in page 109.
♦ Ask the children to solve problems 5, 6, 13, and 14 on their own.

Compound interest :
♦ Make the chidlren to observe the information given by the Banks on their brochures about

deposites, interest rates on loans etc.
♦ By discussion on such broaches in the classroom, idea of compound interest must be

developed among the students.
♦ Generalise the idea of compound interest through examples to arrive the formula to find

compound interest (Page.113)
♦ Ask the children to solve problems given in Page 114,

Page 115
♦ Through 15th example on the page no.118, application of compound interest in physical

interest in physical science must be hilighted.
♦ Make the children to understand the relation between the qpplication of physical science

problems with compound interest.
♦ Problems 1, 3, 6, 8, 10, 14 and 15 of exercise 5.3 must be solved on the black board, while

discussing with the students.

Additional Information :
♦ Collecting pamphlets of business organisations and insurence companing and discusssing

with the children about discount, interest, profit / loss.
♦ Inspiring the students to collect beautiful photographs or pictures and to identify the 'Golden

Ratio'.

Key Concepts :
Golden Ratio, Compound Ratio, percentage as a ratio, discount, VAT, profit / loss, compound

interest, derivation of formula for compound interest.

Activities of modern citizen like trade, business,

industry and administrative machinary can be

displayed by using logic of mathematics ` smith.
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Chapter-4

Special Items -An Analysis

1. Verbal problems

Mathematical equation:

Know What + Know how + Know why = Know more

According to a research conducted by Institute of Educational Science, department of Education,
U.S.A., the steps to solve verbal problems are as follows:

I. I. Read the Given verbal problem.

♦ Understand the problem

♦ Understand the mathematical language

♦ Identifies the type of the problem

(Construction, proof, graphs, fill the table etc.,)

II. Fill the following chart and solve.

1. Identify "what are given, What are to be find" in the given verbal problem.

♦ Can you understand the given problem and can you explain it in your
own words?

♦ Can you explain the given problem in another form?

♦ What is the meaning of important terms in the given problem?

♦ Can you draw a needed figure to solve the problem?

2. To solve the problem what information is needed?

♦ Identify whether the given information is helpful to solve the problem

♦ Write the given problem in your own words  to identify what to find in the
 given problem

♦ Write the steps in order

♦ Refer the solutions of identical problems

♦ Write "what do you find" in the given problem in mathematical language

3. Does the given information is sufficient to solve the problem?

♦ Whether extra information is given?

♦ Identify the extra information that is needed to solve the problem
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♦ Identify which operation, principle or activity to be used to solve
the problem

♦ Identify  the necessary theorem to solve the problem

4. How is the solution?

♦ Prepare a plan/algorithm to solve the problem

♦ Try to find a pattern

♦ Write the steps in order

♦ Draw a relevant figure

♦ Identify what is needed and what is unnecessary. Remove unnecessary
things

♦ Using of symmetry

♦ Using  of a tool

♦ Identify the relevant activity and implement it

♦ Act accordingly and wisely

5. Solve the Problem

Recaptulation:

6. What is your answer?

7. How did you solve the problem? What was the method?

8. Explain the reasons for using that particular method?
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1. Resolve into factors: 2y (y + z) – (x + y) (x + z)

(Note: don't remove the brackets)

2. Find the value of

3. A right angle triangle with measurement 15cm, 20cm, is

rotated throw its hypotenuse.  Find the volume and total

surface area of so formed bi-conical shape?

4. A cylindrical shaped vessel whose inner radius is 21cm. Is

filled with water.  A solid sphere whose diameter is 10.5

cm. Is being dipped in the water/vessel.  Find the increase

in water level?

5. a, b, c, x, y, z are real numbers:

a2 + b2 + c2 = 25; x2 + y2 + z2 + = If a,b,c,x,y,z are real numbers,  a2 + b2 + c2 = 25; x2 + y2 + z2

+ =36 and  ax + by + cz = 30, then find the value of

6. In a right angle triangle the length of the smallest side is 2003 units.  If the lengths of remaining sides

are positive integers, find the perimeter of the triangle?

7. Radius of a sphere is 5 cm. Surface area of the sphere is 5 times of the lateral surface are of a cone

whose radius is 4 cm. Find the height, volume of the cone  (π =       )

8. In the adjacent figure the measurement of each triangle is

26 cm., 17 cm, and 25 cm.,   figure, as in the Telugu version.

All such 8 triangles (forms a design) are drawn in rectangular

shaped slate with measurements  50 x 70 cm. Find the area

of  the design and area of the remaining place?

9. Prove that 22225558 + 55552222  is divisible by 7?

10. In a rectangle ABCD, AB = 16 Units, BC = 12 units and F & E are points on AB, CD respectively,

if AFCE is rhombus, then find the measurement of EF?

11. 1 +  + + ................. +       = ?

Worksheet / Verbal Problems

(19862 – 1992) (19862 + 3972 – 3) (1987)

(1983)  (1985)  (1988)  (1989)

a + b + c
x + y + z

22
7

70 cm

25 cm

26 cm

17 cm

50
 c

m

1
1 + 2 + 3 + ............. + 2013

1
1 + 2 + 3

1
1 + 2
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12. A and B are four digit numbers, a>b,  if a number  is reversed, then we will get another number
and if     =       , then find the value of 'b'?

13. x + y + z + t = 1

x + 3y + 9z + 27t = 81

x + 4y + 16z + 64t = 256

Find the value of 'x' if x + 167y + 1672z + 1673t = 1674

14.

15. A line parallel to 'x' axis, intersects the graph y =   at x =a, x=b then find the
value of  (a-1)(b-1)?

16. Sides of a right angle triangle are  " a and b"  and a>b. If the angle bisector of right angle divides the
given triangle into two similar right angle triangles then find the distance between two Ortho centres
of so formed two right angle triangles.

17. Find the remainder when  x2013 is divided by (x2 – 1)?

18. If [YE] [ME] = [TTT] then find the value of Y+E+M+T (YE, ME are two digit numbers and TTT
is a three digit number)

19. P is a point inside of triangle ABC. Three lines, which are drawn through
the point P and each line is parallel to each side of the triangle, divides
the triangle into 6 small parts as shown in the figure. If the areas of
smaller triangles  t

1
,  t

2
,  t

3
 are 4,9,16 respectively, then find the

area of triangle ABC.

20. If the length of sides of right angle triangle are integers then show that radius of the Incircle of the
triangle is also an integer.

21. If x, y ∈ z and x < y, x2 + y2 = 2000 then show that 31<y<45.

22. In triangle ABC , the incircle touches the sides BC,CA and AB at D,E and F respectively.  Radius
of the incircle is 4 cm. And the lengths of BD, CE,AF are consecutive integers, find the lengths of
sides of the triangle.

23. If (a2 + b2)3 G (a3 + b3)2 and ab ≠ 0 then find the value of   +

24. Find the digits in the following addition

T I C K
T O C K
T I C K
T O C K
          A

C L O C K

(T,I,C,K,O,L,A are non repeated  digits)

a + b
5

b – 1
5

(1 + 17)  (1 +    )  (1 +     ) ........ ( 1 +     )17
2

17
3

17
9

(1 + 19)  (1 +    )  (1 +     ) ........ ( 1 +    )19
2

19
3

19
17

x – 1
(x – 2) (x – 3)

a
b

b
a

t2

A

B C

P

t1 t3
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1. (a) What is Probability ?

(b) What is the need of learning probability?

What is Probability? (Brain storming)

2. Probability

The world where we live is not stable.  All surroundings of human beings are not under his/her

control.  Some of them are ruled by the nature.  For example to reach a certain place, if there are many

ways generally we think that which way is safe and in which way we can reach quickly? To perform a

cardiac operation to our friend we think that which hospital is better one?   How the weather is going to

be, for the next 3 days? The train scheduled to start at 10.00 'O' clock will start at right time?

Frequently we will face such questions in our daily life.  We show interest in guessing how the

things are going to be done in the future. Many reasons will help us to take a decision on what we guess.

To take a decision on what we guess, we need the knowledge of Probability.  To express the probability

we use fractions, decimals or percentages.  Probability is a digital expression to show how the
incident will probably occur.

� Uses of Probability :

We take many decisions without our concern by using the probability.

Medical related decisions : To get an operation for our near and dear  we will think of about a

good hospital ,  we will bring them to that hospital only and finally we will try to get a most

successful doctor in this field.

Sports and Games : To select a player, all his/her records will be taken in to consideration.  By

making rating on his/her performance we will decide whether he /she is eligible?

Insurance Sector :  when the companies extending insurance to a person, his/her age, his/her

health grounds, probability of death rate of that particular age group are to be taken into

consideration.

Weather forecast :  The weather of coming few days will be guessed according to the temperatures

of the past few days and cyclones happened in that year.

Probabilities
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1. 1. The probability of an event is lies between 0 and 1 (including 0 and 1).  Probability can be
found in two ways:

i) Experimental Probability ii) Theoretical probability

i) Experimental Probability : To find/estimate the probability in this method, the experiment
is done for more times and records the number of occurrences that our favourable event
occurred.

If A is an event then its experimental probability is

P(A)  =

This probability is in deductive method.

Experimental probability v/s theoretical probability

Generally before the experiment, we estimate its theoretical probability. But after experiment we
can find that there is difference between experimental and theoretical probability.  If the experiment
is done for more times, then the experimental probability closes to the theoretical probability.

number of favoured out comesd

total number of out comes

Experimental probability Theoretical probability

If a coin is tossed for 10 times , if we get 3 times
head and 7 times tail then what is the probability
of getting head

P (head) =      = 0.3

If a coin is tossed then what is the probability of
getting head?

total number of possibilities = 2

number of favoured possibilities = 1

P (head) =     = 0.5

Here there is difference between experimental probability and theoretical probability. But the
experiment is done for many times then the experimental probability is approaches to the theoretical
probability.  Some mathematicians had tossed the coin for many times and registered the results.
Let us observe some of them:

Name Number of times that
the coin tossed

Number  of heads Number of tails

Buffer ( French) 4040 2048 = 0.5069

John Ker rich
(English)

10000 5067 = 0.5069

Carle Pearson 24000 12012
= 0.5069

2048
4040

5067
10000

12012
24000

If the coin is tossed for one time then the theoretical probability =  = 0.5.  From the table it is
clear that when Carle Pearson tossed the coin for 24000 times the experimental probability is
0.5005 which is very close to the theoretical probability.

3
10

1
2
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Ex : 2

There is difference between two probabilities.  If the experiment is done more times then it closes
to 0.5.

Discuss the problems given in the probability chapter in IX class text book in your group.
Among those state which problems come under in which type of probability with reasons?

Activity :

If two dice are rolled simultaneously then on their heads

1) Maximum of sum of the scores = 

2) Minimum of sum of the scores = 

To know this, we do the following experiment (Experimental method) :

a) If two dice are rolled simultaneously then the possible outcomes = 

Hint :  1st Dice 2nd dice

Theoretical probability Experimental probability

3 red and 3 blue total 6 marbles are there in a

bag.  If a marble picked randomly from the

bag then what is the probability of getting red

marble?

P (red)  =     =    = 0.5

 If the same is done experimentally and if the

results are registered then

trail red Blue

1 1

2 1

3 1

4 1

5 1

6 1

P (red)  =     =

3
6

1
2

2
6

1
3

1

2
.
.
3

1
2
3
4
5
6

=   6
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b) If two dice are rolled two times then the number of possible outcomes = 

c) If the two dice are rolled three times then the number of possible outcomes =

Roll a dice for 108 times (why is it rolled more times?) then note the sum of the scores on the top
faces of dice in the following table:

Draw a bar graph by using the above table.

From the bar graph the possible maximum score = 

Theoretical probability (B) :

 Note the possible total score on first two dice in the following table :

Possible total Tally marks Frequency

Total 108

2
3
4
5
6
7
8
9
10
11
12

10

.

.

.

3

2

1

2 3 4 . . . . . . . 12

Total 1 2 3 4 5 6

1

2

3

4

5

6

2nd dice

1st
 d

ic
e

108
(Why?”)
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From the table fill the following :

Draw a bar graph for the above information

The possible maximum score = 

Total 2 3 4 5 6 7 8 9 10 11 12

Number of time
occurred

2 3 4 . . . . . . . 12

Text Book is important resource for the teacher as well as student.  Teacher uses the
textbook to know the mathematical concepts that he has to teach, methods of teaching
and to prepare lesson plans. Students use the text book to know the concepts and
methods.

- SCF 2011

Discuss the following questions in both the methods (A,B).

1. Do the length of the bars is same?

2. Maximum occurred score

3. Are all bar graphs symmetrical?

Note :

If an experiment is done for many times then the experimental probability closes to the
theoretical probability.  This concept is the base for statistics and probability.  It was established
by Bernoulli in 1713.

It is called Law of Large Numbers.
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How the headlines in today's news probably?

Aim/objective : After competition of the activity the participants/trainees can able to express their

daily life situations and chance of their occurrence in the language of probability

Groups : Make the participants in to 6-7 groups,  each consisting of 4 members

Material : Chart, Sketch pens, Glue, scissors, old news papers

After discussion with the group members, imagine   the 5 important news items which

will be telecasted at 9.p.m to night  (10 minutes)

(On board)

Impossible possible certainly /definitely

After 10 minutes a group come forward and write their first probable news item on the board.

This will be discussed in the class and its probable occurrence is noted on the above scale

If it is to note its probable occurrence at more than the above points in the scale the following

terms may be used. They are

 High occurrence, Low occurrence

 Low occurrence       High Occurrence

Impossible Equally possible certainly

Trainees will read the chapter "Probability" (Chapter -4.1), page 292   (10 minutes)

Then the group discuss and rewrite their news items in the order.

Presentation:

Every group will Present their news head lines by using the terms impossible, equally possible,

highly possible, certainly, etc.

Wroksheet / Probability

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
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3. Proofs in Mathematics

1. Un defined terms :

 Mathematics is the independent of all other subjects. So to define the terms in this subject, we
have to use another mathematical terms.  After defining the first term with its help and with the help of
other mathematical terms we can now able to define another (one more) term.    By using this another
term we can define some other term ......we have to go in this process only. But In this way when we try
to define the terms in mathematics, at some junction we will again reach to the first term.  Aristotle
proposed that if we wanted to get rid of this situation we would have some undefined terms. Up to 19th
centaury no mathematician had looked into this undefined terms. This undefined terms got important
due to Maritz Patch in the year 1882.

Undefined terms are explained with their meaning only but not with definition. We adopted- Point,
Line, surface, number, space zero etc., are undefined terms in mathematics. Because of the entry of set
theory their number was decreased why because set theory links the different branches of the
mathematics.

Definitions:

If we want to define a term first of all we have clear understanding about what it explains.  Defining
a term means explaining its meaning with other terms.

A good definition consist of  (1) the term which is going to be defined is to be mentioned (2) to
define it, the undefined or previously defined terms only are to be used (3) the class to which it belongs
and how it differs and in which issues it differs from the other terms is to be indicated (4) No scope is
to be given for unnecessary issues/terms (5) converse has to be existed.

Ex:  A polygon with three sides is a triangle.

Explanation:  (1) triangle, the term which is going to be defined,  is mentioned (2) it belongs to
polygons which is  mentioned (3)How  it differs with other polygons with respect to sides  is also
mentioned

Ex: A Polygon with three sides and three angles is a triangle

Explanation: Here three angles is not necessary

2. Axioms :

Any subject which has scientific and logical base is started with universally agreed fundamental
concepts. These fundamental concepts don't have proofs.  These are to be taken as true and with the
help of them some other concept are to be developed. These concepts are agreed by all as true
concepts.

In mathematics such concepts without proofs are considered as Axioms. For example (1)  part is
always bigger than the whole (2) if equal parts are added to equal s then the resulting wholes are also
equals.

In geometry (1) through the given two points only one line can be drawn (2) circle can be drawn
for any given diameter
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But at present we are using all fundamental concepts as axioms.

3. Theorems-Conjectures :

Theorems are statements which are made from deductive method on the basis of Scientific and
logical deductions of undefined words, defined words and axioms. All theorems are conditional statements

Conjectures are statements which are made by observing different patterns/configurations in
mathematics. All these are conditional statements.  These conjectures don't have proofs. They are
made by observation only. Whenever a conjecture is proved then it becomes as a theorem.

Ex:- 1) Gold Back conjecture

2) Riemann conjecture

3) 144 is the only square number in Fibonacci numbers

We felt that four colour problem was a conjecture.  But it was proved recently

Truly speaking all theorems/conjectures are statements made by observing patterns and by linking
the mathematical facts/issues/concepts. Every theorem in the beginning days stated as a conjecture.
Proof will be given later. Pythagorean Theorem was also in the beginning stated as a conjecture and
later it was proved.

4. Statements :

Statements are sentences which we can decide whether they are true or false but not both. That
means every definition is a true statement.

In mathematics all statements are proved, but in other subjects they are just examined or verified
only.  Mathematical statements are deducted from already known facts.  In other subjects they are
established from the results and conclusions taken from the experiments or by observing the facts. That
is why the theory of relativity is just examined and verified only, but not proved.

5. What is a Proof?

Proof of mathematical statement means the truth value of the statement is being proved with the
help of logical and scientific arguments.  In this process all the steps which we use are conditional
statements. Proof means a universally agreed argument.

Importance of proof:

Let us observe the following examples:

Ex:-Prove that

Proof :

1
1000

1
1001

1
1000000– <

1
1000

1
1001

1001-1000
1001000– =

1
1001000=
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But 1001000 > 1000000 Therefore

With the help of calculator or computer it can be checked or verified.  If doing so we can escape
from establishing the proof.  But in mathematics, understanding is important.  A machine can answer for
a problem but it does not give answer for the question why? Further proof leads to generalisation.

 For example we can prove that

There is limit for digits in the computers or in calculators, if the limit exceeds they give only
approximate values.

6. How is a mathematical statement proved?

There are no special methods to prove mathematical statements.  Because of this Forma theorem
took 300 years to be proved. Still many conjectures are not yet proved. But if we think in the way as
shown by Polya we may find some clue.

First we must understand clearly, what is required to prove, and then we should have a rough idea
about how to proceed. First we have to understand the statement which has to be proved i.e., we have
to know what is our aim?  For this purpose you have to question yourself about what is given (Hypothesis)
and what is to be proved (Conclusion), what constraints are given. Draw a graph or picture/diagram if
it is needed /possible and Hypothesis and conclusion are shown by relevant symbols.

Then the relation between Hypothesis and conclusion is to be identified.  If there is no direct
relation between these two, we have to try to make a relation with the help of sub objects.

7. How to write a proof?

i) Draw a diagram which has to be shown all information.

ii) Write the given part (Hypothesis)  with relevant words.

iii) Write the to be proved part (Conclusion)  with relevant words.

iv) To reach the object,  study the diagram for further information/understanding.

v) Then start to write proof.  Explain reason for every step.  The following items can be used as
reasons. (i) axioms  (ii) definitions  (iii) given part (iv)  statements which are proved earlier .

8. Method of proving :

a) Hypothesis

b) Conclusion

c) Figure

d) Proof  steps/statements Reasons

1) 1)

2) 2)

3) 3)

4) 4)

5) 5)

1
1000

1
1001

1
1000000

– <

1
n

1
n+1– <

1
n2
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9. Methods of Proofs :

1) Direct Proof : (i) in direct proof, in a theorem H → C ( Hypothesis-Conclusion) ) H  is taken
as true  and with logical reasons , by using the known facts we will reach  C.  If we explain this
steps as  H → C

1
 → C

2
 → C

3
 ....... → C, then  C

1
, C

2 
, C

3
. . . .  are used as sub objects/aims.

Ex:- Show that  a2 < b2 if a,b are real numbers and a<b.

Proof:

a < b ⇒ a2 < ab ( by multiplying with a on both sides)

        ⇒ ab < b2  (by multiplying with b on both sides)

        ⇒ a2 < ab < b2  (associate property)

   ⇒ a2 < b2

(ii) Backward method/Reverse method : In this method we will move from conclusion to Hypothesis.
Steps are written in opposite/reverse direction.  This will be used when the process of moving
from Hypothesis to conclusion is difficult.

Ex : a, b are real numbers and a< b, then 4ab < (a + b)2

Solution :

4ab < (a + b)2 ⇒ 4ab < a2 + 2ab + b2

⇒ 0 < a2 – 2ab + b2

⇒ 0 < (a – b)2

⇒ a – b ≠ 0

⇒ a ≠ b

⇒ a < b

∴  If a < b then 4ab < (a + b)2

2) Indirect method : In this method all alternatives are to be considered to prove the statement.
We will show that only one of these alternatives is true and remaining are all false.  i.e., conclusion
is only remains true

Ex: if two lines are intersected, they intersect at only one point

Here the Conclusion is "two lines intersect at only one point".  The alternative for this is "they
intersect at many points".

Therefore "two lines intersect at two points "is to be taken and it will be proved that it is a wrong
statement.  That implies two lines may not intersect at two or more than two points i.e., it is proved
that "two lines intersect at only one point". So the statement is proved.

(i) Don't  exist natural number x and y  such that x2 – 4y = 3

Hypothesis: X2-4y =3

Conclusion:   x and y are not natural numbers
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Proof:  let x and y are natural numbers (alternative for conclusion)

        Then x and y may be even or odd

Case (i) : if  x is even then

let x = 2z

∴ (2z)2 – 4y = 3 ⇒ 4z2 – 4y = 3 ⇒ 4 (z2 – y) = 3

So 3 is a multiple of 4.  It is wrong/false

Case (ii) if x is odd then

let x = 2x +1

(2z + 1)2 – 4y = 3 ⇒ 4z2 – 4y + 1 – 4y) = 3

⇒ 4 (z2 + z – y) = 2 ⇒ 2, is the multiple of 4.  It is also wrong or false statement Therefore x is
neither even nor odd.  So x is not a natural number.

3) Counter Example :Truly speaking it is not a proof.  It is logic to prove that the given statement
is wrong/false.  In this method we will give example which makes the statement wrong

Ex : (i) all prime numbers are odd

For this the counter example is 2

Ex : (ii) there is no biggest prime number

Solution:  let p is the biggest prime number then

(2.3.5.7.11..............p) + 1 is bigger than the prime number p

In the class room management, the separatist views are to be noted. For example
mathematics is not necessary for a particular group people; girls are not able to learn
mathematics.  Such faiths will effect class room management.  Similarly some unfaiths
are there towards some casts.  All these are questioned and clarified in the class
room.

- SCF 2011
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1. Some questions are given below.  Write answers in space provided.
2. Answers should be short, clear and reasonable.

Activity Sheet / Work sheet on proofs

1. This is a 5 words sentences

This is not a 5 words sentences

Truth values of both sentences

2. Definition-Which kind of statement

3. The angles which have a common vertex and a
common side are called adjacent angles. Is this a
correct definition? If not,  correct it

4. We take the Hypothesis is always true. Why?

5. All acids are sour to taste. Liquid 'A' is sour to taste.
So liquid 'A' is ..................

6. The Gold Back conjecture is not yet proved so it is
not a statement.  What is your opinion?

7. The quadrilateral which has four equal angles is a
square- give counter example. Change the statement
as a true statement

8. At least two persons with same number of hair will
exist in the world. How can you say?

9. Watson told that-I have been waiting for news paper
boy since morning. Sherlock Homes told that -Why
are you waiting, today here there is no paper, so the
paper boy not yet come. What is the difference
between their arguments

10. If the capital of Russia is Masco then the capital of
India is New Delhi.  Here there is no relation between
Hypothesis and Conclusion, but it is a true statement.
Why?

11. This is the month of February. So there are 28days
only. Give a counter example

AnswersQuestions
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12. The equidistant point from the sides of an angle is lie on
the line of angle bisector.  Draw a diagram and mention
Hypothesis and Conclusion.

13. Who of the following was awarded with Nobel Prize
for two times

(1)  Neopolien   (2) Newton  (3) Linnaeus Paling
(4) Gaalab

14. In triangle ABC, AC ≠ BC and in triangle ADC,

AD ≠ AB, then CD bisect the angle ACB- write a flow

chart for its proof

<ACD ≠ <BCD

ADC ≠ BDC
AC ≠ BC

AD ≠ BD

CD ≠ CD

15. In a problem on finding the area of a triangle, the
adjacent figure is drawn. Write relevant  Hypothesis
and Conclusion.

A

h

D B C

AnswersQuestions



Teachers Hand Book

44

A. Necessity :

In natural number system we have the freedom to do addition and multiplication operations only.
Always it is not possible to do their reciprocals i.e., subtraction and division.  We get the freedom
to do subtraction if the negative numbers are added to the natural numbers. To perform division
operation we need rational numbers.  For the solution of quadratic equations irrational numbers
are needed.

B. Fractions :

Normal fraction is an ordered pair of 'a, b'.  It can be written in the form of       .  Here b ≠ 0.  'a' is
called as numerator and 'b' is called denominator

Ex :     ,      etc.,

Ex :           ,                    etc.,  all these are called algebraic fractions.

    Ex: a fraction which is in the form of         is called as decimal fraction.  In this fraction 'a' is an
integer and 'n' is a natural number.

C. Rational Number - Definition :

If ' a & b are integers and b ≠  0 then the numbers which can be written in the form      are called
Rational Numbers.

(i) Here b is taken as non zero number, i.e.b ≠ 0,

(a) If a = 27, b = 3  then      =       = 9, here b is devisor.

(b) If a = 27, b = 7 then        =        =  3    ‚ Here generally we consider b as devisor,  23 as
dividend, 3 quotient and 2 remainder.  In      ,  b is devisor.  Zero is not considered as
devisor so b ≠ 0.

(ii) Here we noted that  "the numbers which can be written in the form........  "  but not   "the
numbers which are in the form of ........" . To understand this let us consider the following
examples:

Consider      =    =    =  4  = 2  =

Here  20 and  5, both are not integers.  These are not in the form of      , but we are able to write
them in the form of      .  Therefore       is a rational number.

(iii)  Consider        =             =  3.  This cannot be written in the form of      . So it is not a rational
number.

(iv) Generally when writing      , b is considered as positive number.
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