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PART-1



Bridge course in mathematics

The students of JNV are all from village background and they might have studied in 

kannada medium up to 5th standard in their local schools. When they enter 6th standard in 

JNVs . they face some difficulties because of the medium problem. More then that, they 

have the problems of concepts also. The mathematics concepts which are not clear in the 

lower classes will continue to trouble the students in the higher classes also( up to IO1' 

class also). Hence tn a need for the bridge course in order to over come these

problems.

The following steps may be taken and the bridge course may be developed 

accordingly:

1. Clarification of concepts: There are many concepts which are not addressed 

completely. For example:*

• The distinction between fraction and rational number.

• The equation of the form ax + by + c = 0 , where a, b, and c are real numbers 

and a and b are not both zero, is called a linear equation in two variables x and y 

( page no. 39 .class 10th) . Does it mean that i) a =/= 0 and b=/= 0 or ii) a=/=/0 or 

b=/= 0 ?

• The condition that “a and b are not both zero “ is equivalent to a“ + b“ =/= 0 . 

This requires clarification.

• Distinction between “similarity “ and " congruency “ of triangles ( page no. 117 

of 10th class) is required to explain in detail.

• Concept of equally likely out comes in probability (page no. 297 of class 1 O’1' ) is 

required to explain in detail.

2. More questions should be asked during the development of the concepts in 

class rooms. The development of lesson should be by means of questioning 

only.
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3. Daily home work questions, at least five per day should be discussed, and 

some under the superv ision of teachers.

Example of problem for questioning:

1. the shadow of a tower AB standing on a level ground is of length ‘a’ when the

angle of elevation is 60° . It is longer by 40m. more when the angle of

Teacher: Look at the triangle ABC. Do you find any relation between the sides and 

the angle 60° ?

Student: Yes. h/a = Tan 60° ................ (1)

T : Right ! Now see the triangle ABD. Do you find any such relation?

S : Yes. h/40 = tan 30° .( wrong answer!}

T : Is it right ?

S : No. The actual relation is h a+40 = tan 30° ............. (2)

T : Good ! Now see the two equations,

h/a = Tan 60° ................ (1)

h / a+40 = tan 30° .............(2)

How can we get the value of h from the above two equations ?
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S : Substitute the values of Tan 60° and Tan 30° in the above two equations and solve 

them we get.

h/a = ^3/1 ..... (1) and h/a+ 40 = 1 / V3 ....(2)

T : From (2), we get h = (a + 40) I ^3

And from (1) we get a = h / v3
There fore h = (h/V3 + 40) I ^3 = (h / 3 ) + (40 / ^3 )

There fore % h = 40 / ^3

There fore h = 3/2 x ( 40/^3) = 20^3

Discuss all other possible ways of solving the two equations with the students.

Second example for questioning:

Derivation of the formula of the area of the scalene triangle = 14 b x h

Teacher : Is it right ?

Student : No answer.

T : Is the given triangle, an equilateral triangle?

S :No.

T : Then which triangle should be considered? ABC or PQR ?
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S : Triangle ABC .

T : Why not triangle PQR ?

S : PQR is only a particular case, not a general triangle.

T : Thus start with an arbitrary scalene triangle ABC as shown below

You already know that area of a rectangle is

Length x breadth

Note : Do not write a formula with out the appropriate figure:

4 ■

Area of the rectangle ABCD = 1 x b .

T: Can we think of a rectangle which can just hold the given triangle ABC ?

S : Smallest rectangle ?

T : Yes. How many such rectangles are there?

S : No answer.

T :We shall first derive the formula for the area for a triangle and then see the 

rectangles.
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T : Now consider the triangle ABC and the perpendicular AM on BC. Trace a copy ol 

the same on a paper. Cut along AM to get two triangles ABM and AMC . Flip these 

triangle and keep it in such a way that you get a rectangle as shown below :

2. Is the triangle PBA ~ triangle MAB ? Why ?

3. Is the triangle PBA = triangle MBA ? Why not ?

4. Is the triangle AMC = triangle CQA ? Why ?

5. Is the triangle AMC ~ triangle CAQ ? Why not ?

6. Which are the triangles equal in area ?

7. Is A PBA = A MAB in area ? why ?

8. Is A AMC = ACQA in area ? why ?

9 If you add the areas of the two newly constructed triangles, what do you get ? why'.’

10. Area of A PAB + Area of A QAC = ? Why ?

11. Sunt of the areas of the four triangles is equal to what ? why?

12 (Area of A PAB + Area of A QAC) +(Area of AABM +Area of AAMC) =?why?

13. Area of AABM +Area of AAMC) =? why?

14. Area of A ABC = lA Area of rectangle ABCQ. Why ?

08



15. Area of A ABC = */2 b x h Why?

16. Is this result true for all triangles or only equilateral triangles ? Scalene triangles 

Isosceles triangles ? Why ?

17. What is the general formula for the area of the triangle with base *a’ and height 

‘h’ ? why ?

18 What is the area of the triangle whose base is *b' and height '1' ? Why ?

19. What is the area of the following triangle ?

T : Can you use the same formula to find the area of the triangle PQR when PQ - 10 

units and QR = 17 units?

S : No. Not possible, because the height of the triangle PM is not given.

T : What is the meaning of” the height of the triangle “ for the given triangle PQR ? 

S : No answer.

T : There are three different heights ( ask them to show these heights corresponding 

to the bases QR, RP and PQ).

T Is the formula !6 bh for the area of triangle applicable when three different bases 

and three different heights are consideredS * * * 9

S ( Students will have to do the physical activity and verify the answers)

T : This is only an observation. But then prove it !



Taking AB ( = c) as the base and CB ( = d ) as the height of the triangle, again from 

the result that the area of triangle ABC is equal to ‘A cd ( by the same above 

procedure)

Repeat the same with AC as the base and BP as height.

1. There are three different rectangles in which the triangle ABC can be filled inside

.with out cutting it. They are the smallest rectangles which can hold the triangle 

ABC. Draw all the three rectangles.

2. Prove that the areas of all the three rectangles are equal.

Through a fold along XY such that A just touches M. Do you find the smallest rectangle 

whose area is equal to the area of triangle ABC ?

4.Does this contradicts the result in the above open questions 1 and 2?

These are some examples of questioning techniques. Everything can not be written

on paper. More will be discussed during the tryout and training program.
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DIFFICULTIES IDENTIFIED BY TEACHERS

1) Students facing language problem as they are coming from rural areas , it

is difficlult to adjest with teaching in English language.

2) They have subject difficulty, because of their poor knowledge in the basics

like fractions , decimals ... etc.

3) They have adjustment problem in the novodaya system because of

homesickness.

4) Since they study the concept of set theory in the 11th class only, this creates 

some problems in Understanding the subject.

5) The subject is not arranged in order and hence this creates confussion in

students mind.

6) Since the concepts are not clearly explained in the class room , it creates

pressure in the student’s mind.

7) They have a problem in understanding the basic operations on different

number sets.

8) The pressure of CCE makes them very fear towards the subject.

9) The concept of logarithem is essential and is removed from the present 

syllabus which creates certain pressure in their lean/ ng.

10) They are hesitate in partcipation of dusscussion and that makes them

guilty.



11) The present teaching is unfonrtunatly highly acadamic oriented but not

give any importance in practcal oriented teaching. This make the subject

very boring.

12) The result oriented teaching not gives any importence in understanding
i /Vs-

but only preparing them for exam* tions.

13) The impact of unqualified teachers is also heavily hampers their learning

in the subject.

14) Complision of all topics is not possible for all teachers. This create

problems in understanding the subject in the future class-

15) They arc loosing compitative sprits as there are no grades or exams and

hence the spirit of learning is decreasing.

16) The word problems are very difficult to solve for students. They face

difficulty inconverting the algebraic equations in to mathematical

equations.

17) Teachers leaving some concepts in the 6th class. This creats lot of problems 

when students enter in to secondary level.



REAL NUMBER SYSTEM

Numbers are the basic building blocks of the fascinating world of mathematics. 

Although there are different representations of numbers in world like Greek 

system.Babilonian system ....etc. the Hindu Arabic system is the most popular one which 

gives the confortable way of understanding the concept of numbers through place value 

sustern just by using digits as 0.1.2.3.4.5.6.7.8 and 9.

At the primary level, children learn the concept of place^and number systems like 

Natural numbers and Whole numbers. Also they practised basic operations like addition, 

subtraction and multiplication on these numbers.

Once they enter into integer system, they feel difficulty in hand ding the 

multiplication of integers. The following rules to be explained to them in a systamatic 

way;

1. a x b = ab 2. a x (-b) =-(ab) 3. (-a ) x b =-(ab) 4. (-a) x (-b) = ab

The product a x b = ab can be explained as repeated addition. But the products 

involving negative numbers can not be explained in this way. Hence we need to tind 

other ways to explain these products.

To explain a x (-b ) = -(ab) . we can observe the patterens as follows;

For example to find 4 x (-3) = -12 look at,

4x4 =16

4x3= 12

4x2= 08

4 x 1 = 04

4x0= 00

These patterns suggests that,at each step the value reduces by 4 . Hence this give the hint 

that in the next steps we have:
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4 x (-1) = -4 

4 x (-2) = -8 

4 x (-3) =-12

Hence we have 4 x (-3) =-12

This motivates us to gives the general formula a x (-b) = -(ah).

Similarly we can observe that (-a) x b = -(ab).

Now to explain (-a) x (-b) = ab we can apply the following procedure by using just 

associative and distributive laws;

Look at,

(-a) x (-b) + (-a) x b + ab = [(-a) x (-b) + (-a) x b] + ab 

=-a [ -b + b ] + ab 

= (a x 0) + ab 

= 0 - ab

= ab ..........................................................(1)

And now look at,

(-a) x (-b) + (-a) x b + ab = (-a) x (-b) + [ (-a) x b + ab ]

= (-a) x (-b) + [ (-a) + a ] b 

=(-a) x (-b) + ( 0 x b)

=(-a) x (-b) + 0

=(-a) x (-b) ................................................... (2)



Hence from (1) and (2) we see that

(-a) x (-b) = ab

Rational Numbers:

Rational numbers are the extension of integers. By using integers we define rational

number as a number of the form p/q . where p and q are inteaers and q t 0. The set of all 
£ • ,rational number • is denoting bv Q.

leaching the basic operations on rational numbers is not easy as on integers. For 

example , the addition of two rational numbers is explained in a systamatic manner under 

the following rules:

Rule 1. When the two rational numbe&having same denominator . then they can be added 

by just adding their numarator and keeping the dinominator same.

Ex: 1) 1/4 + 2/4 = 3/4

2)3/5 + 1/5 = 4/5

Similarly the subtraction can be explained under the above conditions.

Ex: 1)3/5- 1/5 = 2/5

2) 3/7 - 5/7 = -2/7.

Rule 2. When two rational number are such that the denominator of one number is a 

multiple of another, then in the surn by taking the bigger denominator as the resultant 

denominator and convert the other number with the same denominator by multiplying and 

dividing by suitable factor, then by applying rule 1. we can perform the addition.



Ex 1)5/6 + 7/12 = 5x2/6x2 + 7/12

= 10/12 + 7/12 

= 17/12.

Thus to add rational numbers . the best technique is to convert the denominators as 

same. But when the rational numbers are such that their denominators are not multiples . 

then we have to introduce the concept of taking least common multiple ( LCM) of the 

denominators to make the common denominators and apply the rule 1.

Remark 1.

In class IX th text book, thers is a question given by as follows;

Question: Express 0.999..... in terms of p/q form. Are you surprised by your answer?

With your teacher and classmets discuss why the answer make sense.

It can be explained in the following way;

Look at,

0.999... =0.9 + 0.09 + 0.009 + ...

= 9/10 + 9/100 + 9/1000 + ...

= 9[ 1/10 + 1/100 + 1/1000 + ... ]

= 9[ 1/10 + 1/102 + 1/103 + ...]

Note that the terms in the bracket represents the infinite geometric series with 1/10 as first 

term and common factor as 1/10. There fore by applying infinite sum formula we have.

0.999... = 9[(l/10)/(l - 1/10)]

= 9 [(1/10) / ( 9/10) ]

= 9[l/10 x 10/9 ]

= 9x 1/9 

= 1

Thus we have the equality 0.999... = 1
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Remark 2.

The method of converting a recurring decimal to p/q form is explained in the text 

book of 9th class. Here is a method of such conversion through shortcut method.

The method:

Take y . x = ( Number with out decimal point) - ( Non recurring point)

(Write 9 for every recurring decimal followed by 0 for every nonrecurring decimal)

= (yx - y) / 90...

Examples:

1) 1.7 = (17 - 1) / 9 = 16/9

2) 2.37 = ( 237 - 2 ) / 99 = 235/99

3) 0.9 = (9 - 0) / 9 = 9/9 = 1

4) 13.23 = (1323 - 132) / 90 = 1291 / 90

etc



Irrational numbers:

Observe the following questions:

1) If a square has the area 2sq. mts , then what is its length ?

2) What are the roots of the quadratic equatio x -3 = 0?

3) Wh at is the length of the diagonal of a unit square ?

As we can see that , it is not possible to find the answers for these questions in the 

rational number system. Thus there is a need for a new number system which gives the 

answer for such questions. This is called irrational number system.

Hence a number which is not a rational number is called irrational number. In terms 

of decimal expression, we s thaj. irrational number is a number which has non recurring 

and nonterminating decimal expansion.

We can observe the examples of irrationals in the following catagories;

1) Numbers of the form ^2 ,^3 , 513 .. .etc.

2) Numbers in the decimal form given by 0.1010010001..... or 0.12345....... etc.

3) Special numbers like tt , e etc.

Remark:

As we know that irrational numbers in the square root form can be identified on a real 

line by using Pvthogorous theorem.Is it possible to represent the cube root of a number 

like 21 ' , 31 ' ...etc. on the real number line ? It is known that every point on the real 

line can be represented by a real number and viceversa.But showing the exact position of 

cube roots on the real number line is a difficult task.

To find the value of a cube root, we can think of the following ways of doing this:

1) Simply calculate the cube root with a calclator and measure the line to mark its 

position.

2) Plot y = x’ curve . mark the number on the y - axis and use the curve to look up 

the cube root on the x-axis.

3) Plot a straight line through the origin on log-log graph paper ( since log of 1 is 

zero, the origin will be labelled as (1.1). Use x as the independent variable( the
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given number) and y as the dependent variable(the cube root) . The line will go 

through points (x,y) = (1.1), (8,2) . ...etc. This method is based on the 

equivalence property of logorhithem , log ab = b log a . To look up the cube root 

of a number draw a verticle line from the number on the x-axis to the sloped line 

and a horizontal line from the intersection on the sloped line to the v-axis.

Rationalising factor:-

When the irrational number is taken in the denominator , then by multiplying 
o' d dividing its conjugate . we can conve?the denominator in to simple form.

Ex. 1) 1 /(5 + <2)

Look at,
1 /(5 + <2) = [1 x (5 - <2) ] / [(5 + <2 ) x (5 - <2 ) ]

= (5- <2) / (25-2)

= (5 - <2 ) / 23

2) I / <10-4

Look at

1/ <10-4 =[1 x(-<10 + 4)]/ [(<10-4 )x (-<10+4)] 

= (-<10 + 4) / (-10-16)

= (-<10+ 4)/(-26) t

3) 1 / (11 -<3) = (11 + <3) / 118

uoa -t—V \

Examples of the following type also can be considered:

1) l/(<2+<3 +<5 ) = [lx ((<2 + <3) - <5 ) ] /[((<2 + <3) + <5 ) 

x ((<2 + <3) -<5 )

=(<2+<3 -<5 ) / 2<6

n



. I
Againby multiplying and div< by the conjugate v6

as

= (^12+^18 -a/30) / 12

2) If 1 / (3 +^2 ) = a + b ^2 , then find a and b.

Look at,

1 / (3 +V2 ) = a + b ^2

fl x(3-^/2)]/[(3+a/2)x(3-a/2]) = a + b V2

(3 - ^2 ) / 7 = a + b ^2

(3 /7 - a/2 / 7 ) = a + b V2

Hence by comparing the terms we have a = 3/7 and b = -1/7

Such problems must be included for the broad knowledge of irrational numbers.

Rcmark:-

Some students have the openion that the number tt is both rational and irrational number. 

Since they saw this number as 22/7 for solving the problems and so they thought that it is in 

the p/q form and so it is rational. Also they know that its decimal form is given by 3.1415... 

which is in the nonrecurring and nonrepeating decimal form and so it is irrational number. 

But we have to make them very clear that the value 22/7 for tt is just an approximate value 

and so it is not exactly equal to 22/7. Hence tt must be irrational. Also there is no number 

which is both rational and irrational at a time.

C



DIVISION BY ZERO AND CONCEPT OF 0/0 :

The concept of division of a number by 0 creats lots of confussion in the students 

mind. It can be explained through the difinition of divisibility of integers as follows;

A number a is said to be divisible by another number b if there exists a number c such that 

a = be.
b I

There fore I <-► a = be for some c.

If we take that some number a is divisible by 0 . then by definition we force to

concluded that a = 0 x c = 0 , for some number c. Here a is any number and so we

concluded that 1=0.2=0 , 3=0.......And so on. Hence if we assume that a is divisible by 0 ,
o

then the entire number system collepses. Th s we conclude that divisibility by 0 is not difined 

in mathematics.

Similarly if we assume that 0 is divisible by 0 then, look at,

0=1x0 = 2x0 = 3x0= ... and so on. Thus if we assume that 0 is divisible by 0 then is
v- . . . .

does not give any ditermined value in any case. Th s, this division is not only defined it is 

also called an indetermined value. Once students come to higher classes, they realise the 

meaning of indetermined value and applying it to find the limits by L' Haspital rule.

THE REAL NUMBER SYSTEM:-

The number system involving both rational and irrational numbers is called the real 

number system. It is denoting by R. clearly it is the extension of all other systems in the sense 

that.

NC WC Z C Q C R = Q U Q’
Let us list out some important properties enjoyed by real numbers;

• The addition, subtraction and multiplication operations are closed in R.

• The addition and multiplication operations satisfies associative . commutative and

distributive properties in R.



• For any two real numbers a and b either a = bora<bora>b holds true.

• For any non zero real number x we have x > 0. always.

Remark:-

Although real number system is very big number system and it contains other 

numbers, the simple equation x“ + 1 = 0 cannot have solutions in R. This leads to find the 

next number system called the 'Complex number sustern’ , which contain all real 

numbers as a subset.

a.a_



EXPONENTS AND POWERS
Introduction:

Mathematics is the fundamental language of human brain and numbers are the 

language of mathematics. The human beings found the necessity of numbers initially 

to measure time, probably the days and later to measure objects in a set say of sheeps 

or cattles. The idea of natural numbers took birth this wav. After the decimal system 

become popular, the idea of exponents emerged. One can visulize the place values in 

exponent of 10 and decimal place values in negative exponents of 10. The exponents 

become intersting especially for multiples of 10 as it had a direct link to the number 

of zeros.

Exponents become an intersting branch mathematics due to the curiosities 
3 2 2^'found in the numbers. For example 2 +1=3, 2 = 2 + 2 ...etc. and even in 

geometry: like the Pythagorous theorem ...etc. Besides this, exponents give rise to 

many intersting puzzles, some of them are as below:

• A goldsmith found that out of 9 gold coins which were of identical appearance and 

size, one was told to be of slightly higher weight. Amazingly he found the odd coin 

in just two weighings. How did he do that? ( One intersting feature of this problem is 

that .this is true even if the goldsmith has 3n coins in which he can find the odd coin 

in n weighings.

Let us therefore see the exponents not merely as an extended operation but as 

an intersting branch of mathematices.

Definition of Exponents:

How do you represent 98573.968 in place values of 10? Simply it is as below;

9 x 10000 + 8 x 1000 + 5 x 100 + 7x 10 + 3 x 1 + 9 x (1/10) + 6 x (1/100) +

8 x (1/1000) .



You know that 10x10 = 100, lOx lOx 10 = 1000, lOx lOx lOx 10 = 10000 

...etc.It would be convenient for us to write 100 = 10" , 1000 = 10? , 10000 = 104 

...etc.Thus amazingly we have developed a new idea in mathematics called exponents. 

When we write 10? , w-e say 3 is the exponent to base 10.

Using this idea we can write 98573 as 9 x 104 + 8 x 103 + 5 x 102 + 7 x 10 + 3. 

Observing the decreasing sequence of exponents 4 ,3 ,2 it will become convenient to 

write 10 = 101 . Then what about 3? Surely 3 = 3x1. Observing the decreasing order of 

the sequence of exponents it wall become convenient to write 1 = 10° . Extending this 

idea of decreasing sequence of exponents of 10 it become convenient for us to write

1/10 = 10'1 , 1/100 = 10'2, 1/1000 = 10’3 ...etc.

Now we can define exponents in general for any number instead of 10. If a is any 

number and m is a positive integer . then .

a1" = a x a x a x ... in times

a = 1
-m 1 / ma = l/a

Remark: Note that on this basis we cannot say what is 0° equal to ? Such expressions 

are called as indeterminates.

OPERATIONS ON EXPONENTS :

Once we define exponents . it will be necessary to see whether we can perform the 

four fundamental operations on exponents. Such operations leads us to law’s of 

exponents stated as below”

1) a x a = a

2) a /a = a

3) (a ) =a



This holds true when m and n are integers. This can be easily verified using the 

definition of exponents.

Till now we have used exponents for the same base a. What happens when we have 

different bases,say two bases a and b?

We can verify by definition and laws of exponents that,

4) am x bm = (axb)m

5) am/bm=(a/b)m

Obviously when m is an integer.

Now one can easily verify that if m an n are positive integers then.

(a'm)‘n = amn

COMPARING THE EXPONENTS :

If you varify 2? = 8 and 32 = 9, then obviously 2* < 3“ . Hence two 

exponential forms cannot be compared directly by eye sight. But we easily know 

that 10' > 10“ atleast by place value system. This gives us an idea that when 

bases are same , the the higher exponent gives the greater number. But when 

bases are different it is not all that easy.

For example, try to compare 21(1(1 and 100“ and see which is greater.

SPECIAL EXPONENTS:

For a given base when exponent is 2 we call it as a square number and when it 

is 3 we call it as a cube number.

For example 3“ = 3 x 3 = 9 and 4' = 4x4x4 = 64.you can just observe that 

64 = 8 x 8 = 8“ But all cubes neednot be squares. For example 5' =5 x5x5 = 125 .

.3 S'



ROOTS:

As we have defined am = a x a x a x a x ... m times. Suppose ani = b. Then 

how can you write a in terms of b or express a using b. This leads us to another 

definition, a = b1/m = mVb or a is said to be mth root of b. This is restricted to 

cases when m is nonzero , because 1/0 is not defined. The special cases are square 

roots and cube roots. That is if a2 = b the\i = "Vb and if a3 = k then a =

Square roots and cube roots have special significance in calculation of areas 

and volumes of geometric figures.



TRIGONOMETRY

Introd uction:

It has been found that some of the elementary concepts of trigonometry are more easily 

comprehended then much of the concepts in secondary level school algebra. The 

applications of elementary concepts of trigonometry is very interesting to the children of 

this level. Moreover such applications offer an excellent means of correlating arithmetic 

with certain pails of Geometry and the solution of simple linear equations. Because of its 

general educational value and its motivating force, some preliminary work in 

trigonometry has been introduced in the secondary level mathematics curriculum.

For a systematic study of trigonometry, the general maturity and mathematical 

experiences of secondary level students is quite inadequate. Hence the subject matter of 

trigonometry included in the secondary level is quite simple and is more numerical in 

nature involving indirect measurement of lengths and distances.

Developing the concept:

The first step to develop the meaning of trigonometric ratios is to make clear to the 

students that, in right angled triangles of different sizes having the same acute base angle , 

the ratios representing sine, cosine and tangent of this acute angle are the same. Probably 

the best way to accomplish this is to make students draw various right angled triangles 

with the same base acute angle, measure the sides representing sine, cosine and tangent 

ratios. It is batter to have several students compute the values of these ratios for angles of 

a given size, so that they may compare their results. This approach through measurement 

and computation makes clear to the students that the ratio corresponding to sine or cosine 

or tangent is a single numerical quantity. This emphasizes that the value of any given 

angle is independent of the actual lengths of sides of the right angled triangle and is 

constant for a given angle.



Once the above fact is made clear to the students, the three basic trigonometric ratios 

can be introduced for an acute angle in terms of the^sides ol a right angled triangle 

containing that angle. Thus if ABC is a right angled triangle and it 1BAC is the given 

angle, then.

Sin[BAC = opposite side/Hypoteneous = opp/hyp ( in short form)

CosjBAC = Adjacent side / hypotenuse = Adj / Hyp

TanfBAC = opposite side/Adjacent side = Opp/Adj

Trigonometric ratios for special angles :

The special angles 0°,30°,45o.60° and 90° occur so frequently and hence are of great 

importance. The students should be able to write the trigonometric ratios for these angle 

without looking into the trigonometric tables. In fact the trigonometric ratios of these 

angles can be derived very easily from elementary geometric considerations.



Trigonometric ratios of 0° and 90°, have been discussed in the text book. This can 

also be alternatively discussed as follows:

Recall that we have defined trigonometric ratios of acute angles using right angled 

triangles. First observe that there is no right angled triangle where the other angles are 

either 0° or 90°. Then how to define to define trigonometric ratios for 0° and 90° ?

Sin (ABC = AC/AB

Sin |l)BC = DC/BD

Sin |EBC = EC/BE

Sin [FBC = FC/BF



As the angles on the right hand side become smaller and smaller let us observe what 

happens to the right hand side ratio. The numerator of the right hand side is decreasing 

fast from AC to FC where as the denominator also decreases ( but not as fast as 

numerator) from BA to BF. If F is taken very close to C. the angle fFBC is almost zero 

and FC is almost zero, but BF is very close to BC.

Hence the ratio FC/BC is almost zero. Hence Sin x is very close to zero if x is very 

small. Hence we define Sin 0° = 0.

Similarly . CosjABC = BC/AB

CosjDBC = BC/DB

CosjEBC = BC/EB

Cos]FBC = BC/FB

Notice that as angle [ABC decreases from |ABC to (FBC , the right hand side 

numerator remains same but denominator decreases from AB to FB. If F is very close to 

B, then angle[FBC is very small almost equal to zero and FB is almost equal to BC. 

Hence Cos[FBC will be equal to BC/BC = 1. Here we define Cos 0° = 1.

On very similar arguments we can convince the students that Sin 90° = 1 and 

Cos 90° = 0.

Simple applications :

The teacher may first demonstrate how to find distances, heights and angles etc using 

trigonometric ratios .with out actually measuring them directly. In this connection the 

following points should be stressed:



1. If one side and an angle of a right angled triangle are given and it is required to 

find another side, then that trigonometric ratio must be selected which involves 

both the unknown side and the known side.

2. If two sides are given and an angle is required, then that trigonometric ratio of 

the unknown angle must be selected which involves the two given sides.

After writing the equation, the actual solution for the unknown part and the 

reinterpretation of this in terms of the diagram or of the original problem 

situation brings a realization of how the laws of algebra works to give the required 

information by giving explicit form to a relationship

Example:

From a point 29m. away from the base of a tree, the angle of elevation of the 

top of the tree is found to be 32° .Find the height of the tree.

Answer:

Step 1 : What is given?

First we will make a diagram of the given problem situation.

On the diagram we shall write all the data which are given such as the point A 

from which the top of the tree is observed, the distance of the base of the tree 

from A and the angle of elevation of the top of the tree at A.

The diagram is drawn and data entered as shown.



Step 2 : What have to find out ?

We have to find the height of the tree that is the unknown. Let us write the 

height of the tree as h. We have to find h.

Step 3: How are different elements of the problem related ?

Translating the problem situation in to an equation. Since the tree is vertical to 

the ground, the anglef ABC = 90° .Hence triangle ABC is right angled at B.

Also TanlBAC = BC/AB

Tan 32° = h / 20

Step 4: Solving the equation, we get

h = 20 x Tan 32°

= 20 x 0.6249 m (taken from the tablr)

There fore h = 12.498m.

Thus we find the height of the tree is about 12.5 m.

In the above problem the trigonometric ratio used was tangent. Similar illustrative 

examples involving Sin and Cos should also be used.

Example: A ladder of 7m. long is placed against a vertical wall os as to make an 

angle of 56° with the ground. At what height above the ground does the ladder 

touch the wall?

VL-



I he contribution of Indian Mathematicians to trigonometry is quite

significant. In fact discoveries in trigonometric concepts were the by 

products of the great interest in Indian mathematicians in Astronomy. The 

contribution to trigonometry is mainly from the one of our greatest 

mathematicians, Ary abhata (476 AD) and Bhaskara I(7th century AD).

The usual name of trigonometry in Indian astronomy is “JYOTPATTI 

GANITHA”, which literally means “mathematics of constructions of Sines”. 

However in modern times the Indian trigonometry is “TRIKONAMITI”, 

which literally means “ measurement of triangle” . The ancient Indian 

astronomers generally used three trigonometric functions as given by Jya 

(Sine), Koti-Jya(Cosine) and Utkramajya9Versine).It is important to note 

that the trigonometric ratios in Indian astronomy are with reference to an 

arc of a circle rather than an angle.

-0-



REMARK:

Impartance of using right triangles to define trigonometric ratios 

was discussed deeply in the class which is also given in the X class 

text book.To remember the values of trigonometric ratios, the 

following table is very useful.

VO/4 Vl/4 V2/4 V3/4 V4/4

0 1/2 l/<2 ^3/2 1

0° 30° 45° 60° 90°

Sin 0 0 1/2 1/V2 a/3/2 1

CosG 1 V3 / 2 1/V2 1/2 0

Using these two ratios we can get the values of remaining trigonometric 

ratios.



PROBABILITY:

The concept of set theory is very much essential prior to intriduction of theory of 

probability.

BASIC IDEAS:

Set: A set is a collection of well defined objects.

Types of sets:

1) Finite set: A set which contains finite number of elements is called finite set.

Ex: A = { 1.2.3) , ii) B = { a,e,i,o,u} etc.

2) Infinite set: A set which contains infinite number of elements is called infinite set 

Ex: i) N = Natural numbers ii) R = Real numbers .. .etc.

3) Singleton set: A set which contains only one element is called singleton set.

Ex: A = { 1 } ii) B = { o}

4) Nullset: A set which contain no elements is called a null set.

Ex: A = { Prime numbers between 7 and 11 }

Null set is denoted by .

Sub set: If every member of a set A is also a member of the set B. then A is said to be 

subset of B.

Ex: A ={ 1.2.3} B = {1.2.3.4} then A is a subset of B. It is denoting by B C A.

OPERATIONS ON SETS:

1) Union of sets: The Union of two sets A and B is the set of all the elements that 

members of either A or B or both. It is denoting by A U B.

Ex: If A = { 1,2,3,4} and B = {3.4,5,7} then A U B = {1,2,3,4,5,7}

2) Intersection of sets : The intersection of two sets A and B is the set of all 

elements that the members of both set A and set B. It is denoting by APB.

Ex : A = {a.b.c} and B = { b.d} , then A P B. = { b )



RANDOM EXPERIMENT: Experiments which when conducted under the same 

identical conditions do not give the same result are called random experiments.

Ex: Tossing a coin.

OUT COME : An outcome is the result of an experiment or other situation involving 

uncertainty.

Ex: When a coin is tossed once . getting head and tail.

EQUALLY LIKELY OUTCOMES: Out comes which have the same chance of 

occuring are called equally likely outcomes.

Ex: When a die is rolled . the equally likely outcomes are 1.2.3.4.5 and 6.

SAMPLE SPACE: It is the exhaustive list of all the possible outcomes of an experiment 

or It is the set of all possible outcomes of a random experiment. It is denoted by S.

Ex: If roll a die. the possible outcomes are S { 1.2.3.4.5.6}.

EVENT: An event is any collection of outcomes of an experiment or any subset of a 

sample space is an event.

Ex: Getting even number on the top of the die i.e Set A = {2,4,6}.

ELEMENTARY E\ ENT: Any event which consists of a single outcome in the sample 

soace is called as elementary event.

Ex: Getting 2 or getting a number 3 etc. when a die is thrown.

FAVOURABLE OUTCOMES: The outcomes which satisfy the condition of an event 

or the outcomes we are intersted in are favourable outcomes.

Ex: When a die is rolled, the favourable outcomes of getting prime numbers are 2,3,5. 

Remark: The teacher may take care in defining the following basic ideas:

• Probability' of an event

• Impossible event

• Sure event

• Complement of an event

• The probability* of an event(E) such that 0 (E) < 1



P (E) + P(notE) = 1 or P(E) + P(E) = 1

Note : Problem on following aspects can be discussed:

• Tossing a coin, two coins and three coins simultaneously.

• Rolling a die. two dies simultaneously.

• Coloured dalls/marbles.

• Spinning wheels.

• Problems on birthdays.

• Playing.

• Flash cards.

REMARK 1: In Class 8’“ Mathematics book on page no. 87 the problem as given 

below:

3(ii) Find the probability of getting an ace from a well shuffled deck of 52 playing cards. 

Explination: First the details of components of 52 playing cards must be shown, then the 

examples may be given on probability.

cards Spade

(Black)

Clubs

(Black)

Diamond

(Red)

Heart

(Red)

TOTAL

Ace(A) 1 1 1 1 04

No. 2 to 10 9 9 9 9 36

Jockey(J) 1 1 1 1 04

Queen(Q) 1 1 1 1 04

King(K) 1 1 1 1 04

TOTAL 52

Note: Jockey (J), Queen (Q), and King (K) cards are called Face cards.



There are 26 cards of black( Spade and Clubs) and 26 cards of red colour( Diamend 

and Heart).

Example 1: Find the probability of getting a card of red kind when a card is drawn from 

a well shaffled deck of 52 playing cards.

Answer: Here the sample space = 52 cards 

Out comes for the occurance of event = 2

P (getting a red king) = (No. of favourable outcomes) I (No. of all possible outcomes)

= 2/52 

= 1/26.

Like this various examples may be given to get well assuinted by the students.

REMARK 2: In class 10th mathematics book .in page no. 308. question no. 2. the 

examples given for equally likely outcomes and not equally likely outcomes given as 

below:

i) A driver attempts to start a car. The car starts or does not start.

ii) A player attempts to shoot a basketball. He/She Shoots or misses the shot. 

The above examples need clear clarification as the outcomes are not certain.

REMARK 3: In the Same book on page no. 304. example 9. Harpreet tosses two 

different coins simultaously. What is the probability that she gets atleast one head!

The examples on atmost one head or atmost two heads may also be given. And 

cases of tossing three different coins simultanously may also be given.

EXAMPLE : Three coins are tossed simultanously. What is the probability of 

getting i) atmost two heads ii) atmost two tails..

The tree diagrams may be given to write the sample space easily as given below:
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(HHH), (HHT), (HTH), (HTT), (THH), (THT), (TTH). (TTT)

Number of elements of sample space = 8

Favourable outcomes = (HHH), (HHT). (HTH). (HTT), (THH), (THT), (TTH)

P( getting atmost two heads) = 7/8

REMARK 4 The following examples are given for examples for impossible events in the 

text book;

i) Page No.301 : When a die is throwned , them the probability of getting 8.

ii) Page No. 308 : A bag contains lemon flavaured candies . the probability of 

getting an orange flavoured candy.

The above examples cannot be considered as impossible events, because the 

sample space of the above experiments doesnot contain the element 8 in the first case 

and orange candy in the second case, so they cannot be events of the sample space. So 

the above examples cannot be impossible events.

Impossible event may be defined as follows: “ If the probability of an event is 

zero, the it is impossible event”.

Ex: Empty or null set.

There are no other suitable examples for impossible event other than null set.



REMARK 5.: In Page no. 306 of the same book Example 13 is given as follow; 

Two dice , one blue and one grey , are thrown at the same time. Write all possible 

outcomes. What is the probability that the sum of the two numbers appearing on the 

top of the dice is 13?

This event doesnot have any outcome from the experiment. Whether should it be 

taken or not?. If we take . then its probability7 becomes zero and it is impossible 

event. But if it is impossible event as per the definition , the impossible event should 

be a subset of sample space.

AXIOMETIC DEFINITION OF PROBABILITY:

’P' is probability function! ofcourse ‘P’ operates on P(S) power set) .where P(S) 

is a sample space provided it satisfies the following axioms’

(i) P(A) 0 for any event ‘A’.

(ii) P(S)=1.

(iii) P(A UB) = P(A) + P(B) provided A and B are exclusive events.

(iv) If {An}neN is a sequence of mutually exclusive events then P( UA, ) =Z P( A,) 

(provided the series on the right side converges)

RESULT 1: Let S be sample space and 'A* be any event, then show that,

(i) P(T>) = 0

(ii) P(A) = 1 - P(A)

Proof: (i) We know that S U = S

Hence P(S U O) = PfS)

It implies P(S) + P(<£>) = P(S)

Hence we have P(<t>) = 0.



Note :Earlier in equiprobable case we have shown that if P(A) = 0. then A =0 that 

is A is empty set. It is to be noted that in general, this result is not true or P(A) =0 

doesnot necessarily mean that 'A' is a null set.

(ii) Consider A U A’ = S 

It implies P(A U A*') = P(S)

So P(A) + P(A^= 1 

Hence P(A) = 1 - P(A*).

RESULT 2: Show that the probability of a subset (Sub event) cannot exceed 

probability of its superset (Super event).

Proof: Let A and B be two events such that A C B (A is subset B).

Note that B = AU (B -A)

Hence P(B) = P(A) + P(B-A)

It implies P(B) P(A)

Or P(A)<P(B).

Note:- These general proofs of set theory are very much related to theory of 

probability. Hence we would like to request teachers to make sure children learn 

probability through se theory.

Remark: In the 10th class text book page no. 302 a problem on birth day is 

given.lt can be solved in the following way.

Let S = 365 x 365

Then (i) the no. of favourable outcomes of Llamida's birth day = 364 

So P(Hamida's birth day which is different from Savitha’s birthday) =

(364 x 365 )/ (365 x 365)

= 364/365

(iii) P(Savitha and Hamida have same birth day = 1 - ( 364 / 365 )

= 1 / 365

given.lt


PART - II



Here we give some activities which can be used in their class

room transactions

Activity -1

Title - Expansion of the identity (a + b)2.

Objective:
To show that the expansion of the identity (a+b)2 is equal to a2 + b2 + 2ab.

Materials needed:
A beads plate of appropriate size (say 20 beads & horizontal and 209 

vertical)

and two white wooden scales to fix in the board as separators.

Description:
Let a = 17 and b = 3 (here take a and b such that a + b = 20 for 

convenience)

Fix a white scale horizontally after 10 beads, another white scale vertically 
after 10 beads as shown
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A (?

B D

Now the beads plate is divided into four parts as shown in the previous 
figure. One can see that

A contains 17 x 17 beads 
B contains 3x17 beads 
C contains 17x3 beads 
D contains 3x3 beads

It can be seen the area of the complete board is equal to 20 x 20 beads.

(a + b)2 = total area = Area A + Area B + Area C + Area D 
= (17 x 17) + (3 x 17) + (17 x 3) + (3 x 3)
= (a x a) + (b x a) + (a x b) + (b x b)
= a2 + ba + ab + b2
= a2 + 2ab + b2

Again this procedure can be repeated by changing the values of a and b



Note: The above experiment is only a verification and not a proof of the result. 
The above result can also be proved by the simple multiplication.

(a + b)2 = (a + b) (a + b)
= a (a + b) + b (a + b)
= a2 + ab + ba + b2
= a2 + 2ab + b2

Open Questions:

(1) Explain the procedure of verification when a = 7 and b = 12
(2) Gove a general proof without taking a beads plate, but taking onlv (a + b) 

as the area.



Activity 2

Title - Expansion of (a - b)2

Objective:
To show that the expansion of the expression (a - b)2 is equal to a2 - 2ab + 

b2

Materials needed:
A beads plate of size says 20 x 20 grids and tw'o wooden scales for fixing 

in the board as separators.

. AA A A
__ I__ A__ ___A .
AR

2 J cJ

20 x 20 beads plate

Procedure:
Let a = 20 and b = 5

Fix a white scale at b = 5 beads on one side row wise and column wise as 
shown.
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(a = 20 & b = 5)

Area of the square ABCD = a2 (say 20 x 20)
Area of the rectangle EBCH = ab
Area of the rectangle GDCS = ab
Area of the square FHCS = b2
Area of the square AEFG = (a - b) (a - b)

= (a - b)2

One can see from the diagram that

Area of AEFG = Area of ABCD - Area of EBCH
+ Area of FHCS - Area of GDCS

(a - b)2 = a2 - ab + b2 - ab
Therefore (a - b)2 = a2 - 2ab + b2

This result can be verified by counting the number of beads contained in 
the respective areas.

Open questions:

1) Explain the procedure of verification of the identify when a = 17 and b = 4
2) Take the strips of areas a2, ab, ba, b2 and verify the result by joining them 

together.



Activity 3

Title - Expansion of the expression a2 - b2

Objective:
To show that a2 - b2 is equal to (a - b) (a + b) [To find its physical 

significance]

Materials needed:
Chart papers, scales, scissors.

Procedure:
Take a square paper (coloured) of side length a (say a = 20)

Its area = a2 sq units.

Draw a strip of width b and length a in one side horizontally.

Draw another strip of width b and length a units in another side vertically 
as shown below.
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Total area = a2 
Shaded area = b2

There Unshaded area = a2 - b2

Now to find the unshaded area, remove one strip of width b and length a 
(horizontal) and keep it by the side of the other strip (vertical) as shown (by 
dotted lines)



Now we get a rectangle of length a + b and width (a - b). Its area being 
equal to a2 - b2.

So we have shown that a2 - b2 = (a + b) (a - b)

Open questions:

1. Verify this result by the actual calculations of the rectangles (by 
measurement)

2. Repeat the experiment by changing the values of a and b
3. Try to get a similar result for a3 - b3
4. Show a relation between (a + b)2 and (a - b)2 in the similar way.



Activity 4
Purpose: To explain the properties of Polygons and quadrilaterals as a special 
case.

Objective:
1. To explain the concept of closed curve, simple closed curve
2. To define a polygon convex polygon, quadrilateral, square, rectangle, 

parallelogram, rhombus, kite trapezium
3. To explain the concept of interior and exterior angles of a polygon, sides 

of a polygon vertices of a polygon diagonals of a polygon, regular 
polygon

4. To derive the formula for the sum of interior angles of a polygon as [n-2] 
180°.

5. To derive the formula for the sum of exterior angles of a polygon as 360°
6. To explain that the lengths of opposite sides of a parallelogram are equal
7. To explain that the opposite angles of a parallelogram are equal
8. To explain that the adjacent angles of a parallelogram are supplementary
9. To show that the diagonals of a parallelogram are of equal length.
10. To show that the diagonals of parallelogram bisect each other.
11. To show that the square, rectangle and rhombus are special cases of a 

parallelogram
12. To demonstrate that the diagonals of a rhombus bisect each other and they 

are perpendicular.
13. To guide the students to construct quadrilateral giving the following 

measures.
i) Four sides one diagonal
ii) Two adjacent sides and three angles
iii) Two diagonals and three sides
iv) Three sides and two included angles
v) Other properties like square, rectangle, trapezium kite etc with 

additional measures.



Material Required: Paper cuttings of different plane figures such as triangles, 
squares, rectangles, parallelograms, kits, trapezium, polygons, rhombus. If 
possible in the form of metal sheets.

Activities:
Show different types of curves (pre-drawn) (including straight lines)
Ask the students to identify the curves and lines

❖ Ask the students to distinguish different types of curves like where 
starting point and ending point are same and not the same 
Ask the students to identify the curves where the starting point and 
ending point are not the same and also to distinguish them like one point 
common (interbeeting as in Fig. (a)]

,r

Fig (a) Fig (b)

Fig (d)
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❖ Name the closed and not closed curves in the given set of curves 
Name the simple closed curves (Fig (c), Fig (d))

❖ Ask the students to draw closed curves with lines and curves.
<♦ Ask the students to identify simple closed curves with lines
❖ Name the simple closed curves with lines as polygons - may contain 3 or 

4 or more than 4 lines
❖ Discuss the interior angels and exterior angles of a polygon by using 

polygon model (a paper cutting). Also number of sides.
Ask the students the draw some polygon.
Ask the students to measure the interior angles of their drawn polygon

❖ Show some pre-drawn polygon like the following



♦♦♦ Ask the students to identify the polygons where any interior angle is 
greater than 180°

**♦ Name the polygons where all the interior angles are less than 180° as 
complex polygons and all other polygons as concave polygons

❖ Indicate that you consider only convex polygons
Ask the students to find the sum of the interior angles of their drawn 
polygon

❖ Ask the students to draw the more polygons and to find the sum of the 
interior angles.

♦♦♦ Ask the students to express the calculated sum of the interior angles as 
multiple of 180°

❖ Ask the students to draw a conclusion about relation between the sum of 
the interior angles and the number of sides
See the students of obtain the conclusion that the sum of the interiors 
angles of polygon as equal to (n - 2) 180° where n is the number of sides

❖ Show different polygons with equal sides with equal angles and also with 
different angles.

❖ Ask the students to identify the polygons with equal angles and equal 
sides. For example a square, Hexagon.

❖ Define the regular polygon as the polygon with equal angles and equal 
sides.

<♦ Define the vertices of a polygon
❖ Ask the students to consider any one of their drawn polygon and to join 

any two non-adjacent vertices.
♦♦♦ Define the diagonals of a polygon
♦♦♦ Ask the students to draw all the diagonals and count the number of such 

diagonals

O



Consider the following activities to derive the formula for the sum of the 
interior angles of a polygon.

❖ Ask the students to consider any polygon and to divide that into non-over 
lapping triangles. Also ask then to measure the sum of the angles of all 
such triangles

♦♦♦ Guide the students to notice that the sum of the angles of such obtained 
triangles is equal to the sum of the interior angles of the given polygon.

❖ Ask the students to discover the relationship between the number of 
triangles in which the polygon is divided and the interior angles of the 
polygon.

❖ Guide them to observe that the number of such triangles is equal to (n - 2) 
where n is the number of sides of a polygon.

❖ Ask the students to find the unknown angle in the following polygon

❖ Ask the students to identify the exterior angles of their drawn polygon
♦♦♦ Guide the students to notice that the sum of any exterior angle and the 

corresponding interior angle is 180°
❖ Ask the students to find the sum of the exterior angles of their polygon
❖ See the students to obtain sum of the exterior triangles of any polygon as 

360«
Explain that the quadrilateral is a special case of a polygon.

❖ Show different quadrilaterals like the following

^1



Ask the students to identify the quadrilaterals with one pair of parallel 
sides

❖ Define such quadrilaterals as trapeziums
❖ Ask the students to identify the quadrilaterals with two pairs of equal 

adjacent sides.
❖ Name such quadrilaterals as kites
❖ Explain the method of drawing/preparing a kite using the following 

procedure
i) Take a thick white sheet
ii) Fold the paper along the central line
iii) Draw two lines segments of different lengths as in the figure
iv) Cut along the line segments and open up
v) We can have the shape of a kite



❖ Explain the meaning of the kite
❖ Now ask the students to identify the quadrilaterals with two pairs of 

parallel lines
❖ Ask the students to measure the angles and sides of such quadrilaterals 

Ask the students to discriminate the quadrilaterals with different angles 
among them.

❖ Name such quadrilaterals with two pairs of parallel lines and unequal 
angles as parallelograms

❖ Explain the vertices, sides and diagonals of a parallelogram.
❖ Ask the students to notice that the opposite sides of a parallelogram are of 

equal length. This can be verified by paper folding activity.
❖ Ask the students to verifv that the opposite angles of a parallelogram are 

of equal measure. This can be verified bv paper folding activity.
♦> Ask the students to notice or prove that the adjacent angles in a 

parallelogram are supplementary. This can be verified bv paper 
folding/cutting activity.

❖ Define the diagonals of a quadrilateral
❖ Ask the students to measure the length of the two diagonals of a 

parallelogram
❖ Ask the students to notice that the diagonals of a parallelogram are of 

equal length
❖ Ask the students to observe that the two diagonals intersect at their mid 

points. This should be explained with the help of paper folding activity
♦♦♦ Ask the students to consider the kites with all sides are equal and angles 

mav not be equal
❖ Define the rhombus as the quadrilateral with all sides are equal and all 

angles are not equal. Explain that the rhombus is a particular case of a 
parallelogram (where all sides are equal).

❖ Ask the students to observe the nature of the diagonals in a rhombus. 
Explain the students that the diagonals of a rhombus bisect 
perpendicularly. This should be verified with paper folding activity.

❖ Define rectangle as a parallelogram where all angles are equal
❖ Define square as a parallelogram where all sides and angles are equal



*** Ask the students to construct a quadrilateral giving the following 
measures.

In a quadrilateral ABCD where AB = 5cm BC = 6cm CD = 5cm, AD = 4cm 
and AC = 8cm

Guide them to follow the steps given below:
Step 1: First construct the triangle ABC

Step 2 : l ake C as centre and draw an arc with radius 5 cm. Also take A as 
centre and draw an arc with 4 cm. call the intersection of the above arcs as 
D as shown the Figure.

D

Step 3 : Join A, D and C, D as shown in the figure to obtain the required 
quadrilateral.

>7
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cm

<♦ Guide the students to construct the quadrilaterals as above with the 
following measures.

i) PQ = 4cm, QR = 3 cm, PS = 3cm 
PR = 5cm, QS = 4 cm
(Three sides and two diagonals)

ii) AB = 4cm, BC = 6 cm, | A = 90°

|c = no°, [D = 85"
(Two adjacent sides and three angles)

iii) AB = 3cm, BC = 4cm, CD = 5cm
_B = 75°, |C = 120“

(Three sides and two included angles)

iv) A rhombus whose diagonals in 5cm and 6cm long.

Ask the students to construct a quadrilateral with given four sides like 
AB = 5cm, BC = 7cm, CD = 8cm, DA = 9cm

Explain the student that in the cases like above we cannot construct a 
unique quadrilateral, but we can construct a quadrilateral.

Motivation: Explain the students that the knowledge of polygons, quadrilaterals 
etc is verv useful to prepare a model for a given field to calculate the area of the 
field.

Review: Recall the concepts discussed in the class by asking questions to the 
students or to draw the corresponding figures.



Activity - 5

Topic : Algebraic Identities

Objective To understand the algebraic identities

(x + y + z)2 = x2 + y2 + z2 + 2xy + 2yz + 2zx

Pre-knowledge Area of square is a2 when side is a.

Area of rectangle is lb when length is 1 
and breadth is b.

Material Needed Chart, scale, pencil and cutter.

Activities (Through cut out chart).

i) Prepare a chart as follows

Area of the square is (x + y + z)2



Area is xz.

Area is xy

Area is y2

Area is yz.



Divide the square like

1

7-

r 2CJ-

TzX. 1—

- -----
2-V

1

2—3

Cut it.

We get, Area is x2

Area is xy



Area is xz.

Area is yz.

Area is z2.

Add the above areas, we get the expression for the area as 

x2 + y2 + z2 + 2xy + 2yz + 2zx 

which is also equal to (x + y + z)2 

Hence, we get (x + y + z)2 = x2 + y2 + z2 + 2xy + 2yz + 2zx.

Exercise : Prepare the activity for

(a + b - c)2 = a2 + b2 + c2 + 2ab - 2bc - 
2ca.



Activity - 6
Topic : Quadratic expressions and their formations.

Objective : Geometrical interpretation of linear and quadratic expressions in single 
variable.

Pre-knowledge :

i) If a and b are the sides of a rectangle, then a x b ( = ab) is the area of 
the rectangle.

ii) In particular, x = the area of a square of sides.

Material Required : White paper sheets 

Activity (through paper cut outs)

a)
' = x2 ; x = x ; '□ = 1

— X~ + X +

Meaning of addition ( + ) is Adding Areas 

Meaning of subtraction ( - ) is Removing area

b)
'□ =

x +2x+l

Verification of x2 + 2x + 1 = (x +1 )2



c) Verification of x2 - 2x + 1 - (x - l)2

Removing the shaded region



Activity - 7
Topic : Geometry

Objective : To demonstrate by paper folding and cutting the 
formula for the

a) area of a right angled triangle
b) area of any quadrilaterals with same 

height and bases are equal
c) area of any triangle
d) area of parallelogram 
e, area of quadrilateral

Pre-knowledge Knowledge of triangles and quadrilaterals

Material Needed Paper cuts of triangles and quadrilaterals

Construction :

a) Cut out a rectangle. Cut it into two identical right angled triangles, by 
cutting along a diagonal.



The area of the right angled triangles with sides a and b is equal to % the 
area of the rectangle.

A = y2 ab

b) Cut a parallelogram ABCD such that half of it is a triangle ABC.

Cut out the right angled triangle CDE and join it to the position BAF.

Then the area of the parallelogram ABCD is equal to the area of the 
rectangle BCEF which is equal to ah.

c) The area of the triangle ABC = % ah.

d) Area of the parallelogram = ah = base height.



e) Given a quadrilateral ABCD with AC = d and perpendicular from 3 and 
D to AC are hi and h2.

Area of ABCD = AABC + AACD

= % AC hi + % AC x d2

= % AC (hi + h2)

= % d (hi + d2)
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Activities on Paper folding-8

1. Create a line : Take a sheet of paper. Fold the paper once. The fold got is a 

straight line.

2. Create a point using two Intersecting Lines : Fold the paper twice so that one 

fold cuts the other fold. The intersection of the two folds (two lines) is a point 

(the point of intersection of the lines).

3. Show that one and only one line passes through two given distinct points.

Mark two points on a sheet of paper. Fold it so that, it contains both the marked 

points. A single fold (only one line) is got.

4. Create a perpendicular to a line: Fold the sheet. One line (Z) is got. Refold the 

sheet so that the fold passes through a point on 1 and the path of the line are 

brought to coincide. The second fold got is the line (Z1) perpendicular to the given 

line I.

5. Create a perpendicular to a given line through a point (a) on the given line, 

(b) outside the given line.

a) Fold the sheet to get the given line Z. Mark a point P on /. Fold the paper 

through P perpendicular to /. The line I1 so got passes through P and is 

perpendicular to Z.

b) Mark P outside the line Z (obtained by folding the sheet). Fold the sheet 

through P perpendicular to /. The line I1 so got passes through P and is 

perpendicular to Z.

6. Fold a pair of parallel lines and create a parallelogram.

Fold the sheet along a line Z/ on a rectangular sheet of paper. Fold the sheet again 

so that the fold got Z/ is parallel to the earlier fold Zy. Now Z/ is parallel to Z/. 

Similarly create two parallel lines /? and 12 where Z/ and Z? intersect on the sheet. 

The two pairs of lines Z/, Z/. /?, I2 form a parallelogram.

7. Create (a) the perpendicular bisector of a line segment, (b) the angle bisector 

of a given angle.

6 ?>



a) Mark a line I and mark points A and B on /. Fold the sheet so that A and B 

are brought to coincidence. The fold so got is perpendicular bisector of 

AB.

b) Create an angle with vertex at 0. Fold so that the crease passes through 

’0‘ and the arms of the angle are brought to coincidence. The fold got is 

the angle bisector.

8. Getting the (a) centroid, (b) orthocentre, (c) incentre and (d) the 

circumcentre of a triangle. Mark a triangle ABC on a sheet of paper.

a) Mark the midpoints of the sides BC, CA and AB as D. E. F respectively. 

Fold the sheet thrice passing through A, D, D, E and E. F. The folds AD. 

BE and CF which are the medians pass through the centroid G of the 

triangle.

b) Fold the sheet thrice so that the folds passes through the vertices and 

perpendicular to the opposite sides. These folds are the altitudes of the 

triangle passing through the orthocentre of the triangle.

c) Fold thrice to get the angle bisector of the triangle which passes through 

the incentre of the triangle.

d) Fold thrice to get the perpendicular bisectors of the sides. These pass 

through the circumcentre of the triangle.
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PART - III



Examples for Guided Discovery Approach

Example - 1

A class is asked to find this sum:

ill 1
--------H--------r------- H ...... + -------------
1.2 2.3 3.4 LOO

The Task appears to be impossible. The teacher suggests that one problem 
solving strategy is to consider a small part of the problem at a time. Thus the 
class is led to consider the first term, the first two terms, the first three terms and 
so on

1 1 
1.2 ” 2

At this point the teacher asks the class to guess the sum of the first four terms, 
pointing out the pattern if necessary. Hopefully there will be members of the

4

class who will guess that it will be This answer is confirmed by actual 
computation. Finally, the class should be ready to guess that the answer to the

-I Cl

given problem is Of course, it is important to point out that this is just a 
conjecture and not a proof.

cio

We can prove this sum of A1'.1 by elementary methods. First we need to recognize 
these relationships. Which also lend themselves to discovery approach?

1 _ 1 _ 1 1

1.2 2 ~ I 2
1 _ 1 _ ’ 1•*> •-» • ’ •->

-. 2> 9 - 0

1 _ 1 _ I 1
3.4 ~ 12 3 4

....... so as

7o



Then write the given series as follows:

1 I’ll. l l.i 1i 1---- i + i---------i+i--------- I - ........-I------- — I 4- -- ---------------
$ '3 -1 ,:’8 •-‘'•■'I 100

Finally, note that every term except the first and last subtract out giving this sum.

1 -
100 100

Example - 2

It is important that students recognize that a conjecture is notes proof, and 
that without a proof there is no guarantee that a pattern that fails after a certain 
point. One of the most dramatic ones concerns the maximum number of regions, 
into which a circle can be divided by connecting points on the circle. Consider 
the following apparent pattern.

2 points, 2 regions 3 points, 4 regions,

4 points, 8 regions d points, 16 regions

In summary

Number of points Number of region
2 2
3 4
4 8
5 16

i



WHat is your conjecture about the number of regions expected for the six points 
connected in all possible wavs?

Test your conjecture on another circle. The apparent answer is 32. However, 
much to everyone's surprise, the maximum number of regions possible with six 
points proves to be onlv 31!



QUESTIONING TECHINQUE
Her are some examples of open ended and closed ended questions which helps

teachers in transacting the subject in a batter manner.

1) Closed ended question: The perimeter of a rectangle is 28 cm. and its

length is 8 cm. Find its area.

Open ended question: The perimeter of a rectangle is 28 cm. What

might be its area?

2) C.E.Q : Add the First three natural numbers which are not multiple of

3.

O.E.Q : The sum of three natural numbers none of which is a multiple

of 3 is 20. What ora the numbers?

3) C.E.Q : If the product of two rational numbers is 1.5 and one of them

is !/z. Find the other number.

O.E.Q : Find two rational numbers w hose product is 1.5.

4) C.E.Q : The difference of two fractions is 4/5 and one of them is 1/3.

Find the other fraction.

O.E.Q : If the difference of two fractions is 4/5 , then what could the

fractions be?

5) C.E.Q : If (2x - 3) is one of the factor of the polynimial 2x3 + x2 - 4x -

3 then find the other factors.

O.E.Q : Find an algebraic expression which has (2x - 3) as a factor.



6) C.E.Q: If theangles arc supplimentarv and one of them is 60°, then find

the oter angle.

O.E.Q : Give the measures of s pair of angles that are supplementary.

7) C.E.Q : Find the dot product of two vectors 2i + 3j + k and 4i + 7j - k.

O.E.Q : Find two vectors whose scaler product is 10.

SOME OPEN ENDED QUESTIONS FOR PRACTICE

1) The sine of angle is x/i. Find the angle.

2) Provide an instance of a situation where L’Hospital rull will be

needed.

3) Give an example of noncommutative set.

4) Give an example of a set and an operation where the associative law

not holds.



Fun with Algebra
Title: The Equation Does the Thinking

If you have ever doubted that on equation can sometimes be cleverer than you 
yourself, workout the following problem!

Problem : The father is 32 years old and his son is 5. How many years will pass 
before the father is 10 times older then the son?

If we denote the sought for vears by x, then x years later the father will be 32 + x 
and the son will be 5 + x. And since the father must be 10 times older then his 
son, we have the equation,

32+x = 10(5 + x)

Which, when solved, yields x = -2

"In minus 2 years' of course simply means two years before. When we set up the 
equation, we did not give thought to the fact that the age of the father will never 
be 10 times that of his son "in the future": that ratio could only be "in the past". 
The equation, this time was a bit wiser than we were and remainded us of our 
faulty thinking!

What kind of Rectangle?

The sides of a rectangle are positive numbers. What must their length be for the 
perimeter of the rectangle to be numerically equal to its area?

To find the solution, let us denote the sides of the rectangle by x and y. We set up 
the equation

2x + 2y = xy

And hence

Since x and v must be positive, so also must the number y-2, or y must be greater 
then 2.

I
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Now look at

Since x must be a positive number, the expression — must be a positive number

too. But when y > 2, this is only possible if y is equal to 3, 4, or 6. The 
corresponding values of x are then 6, 4, 3.

To summarize: The sought for figure is either a rectangle with sides 3 and 6 or a 
square with side 4.

Title: Two two-digit numbers

The numbers 12 and 63 are having some specialties. Their product does not 
change if the digits are interchanged.

That is 12 x 63 = 756 = 21 x 36

It is required to find out whether there are any other pairs of two digit numbers 
having the same property’.

To see this, let us denote the digits of the desired numbers by x and y, z and t. 
We set up the equation

xy = 10 x + y zt = 10 z + t
& (lOx + y) (lOz + t) = (lOy + x) (lOt + z)

> lOOxz + lOxt + lOyz + yt = lOOyt + lOyz + 10 xt + xz
> 99xz = 99 vt
> xz = vt

Where x, y, z, t are integers less than 10. To find the solutions we set up pairs of 
equal products made up of 9 digits:

1x4 = 2x2
1 x 6 = 2 x 3 
1x8=2x4 
Ix9=3x3
2 x 6 = 3 x 4 
2x8 = 4x4 
2x9=3x6



3 x 8 = 4 x 6
4 x 9 = 6 x 6

These are nine equalities. From each one it is possible to set up one or two 
desired groups of numbers. For example using the equality 1 x 4 = 2 x 2

We find one solution: 12 x 42 = 504 = 21 x 24.

Using 1 x 6 = 2 x 3 we get two solutions:
12x63 = 756 = 21 x36

and 13 x 62 = 806 = 31 x 26

In this manner we obtain the following 14 solutions:
1) 12 x 42 = 21 x 24
2) 12x63 = 21x36
3) 12x84 = 21x48
4) 13x62 = 31x26
5) 13x93 = 31x39
6) 14x82 = 41x28
7) 23 x64 = 32x46
8) 23x96 = 32x69
9) 24 x 63 = 42x36
10) 24 x 84 = 42 x 48
11) 26x93 = 62x39
12) 34 x 86 = 43 x 68
13) 36 x 84 = 63 x 48
14) 46 x 96 = 64 x 69

Title: A Hard Problem!

Using mental arithmetic, solve the following problem at a glance!

!(•- + • 1; -i- - l>; + 14:

To see the solution, let us observe that the number 10, 11, 12, 13 and 14 have the 
curious peculiarity that

102 + ll2 + 122 = 132 + 142

Also since 100 + 121 + 144 = 365, it is easv to wrork out mentallv that the 
expression given in the above problem is equal to 2.



Is this the only series of five consecutive numbers, the sum of the squares of the 
first three of which is equal to the some of the squares of the last two?

To see the answer algebraicallv, let us denote the first of the desired number by
x, we get the equation.

x2 + (x + l)2 + (x + 2)2 = (x + 3)2 + (x + 4)2

For more convenient we may replace x by x - 1 then the equation takes on a 
simples aspect:

(X - l)2 + X2 + (X + l)2 = (X + 2)2 + (X + 3)2

Removing brackets and simplifying, we obtain

x2 - 10x - 11 =0

And hence

-. = 5 ± , 25+ tl

x = 11 and x = -1 Therefore

Thus there are two sequences of numbers with the required property:

10,11,12,13,14

and the sequence,

-2 -1, 0 1 2 *—/ x/ xz —r

Which is true, as (-2)2 + (-1)2 + 02 = l2 + 22



FIELDS MEDAL IN MATHEMATICS

The Fields Medals are commonly regarded as mathematics' closest analog to 
the Nobel Prize (Which does not exist in mathematics), and are awarded every 
four years by the International Mathematical Union to one or more outstanding 
researchers. "Fields Medals" are more properly known by their official name, 
"International medals for outstanding discoveries in mathematics".

The Field Medals were first proposed at the 1924 International Congress of 
Mathematicians in Toronto, where a resolution was adopted stating that at each 
subsequent conference, two gold medals should be awarded to recognize 
outstanding mathematical achievement. Professor J.C. Fields, a Canadian 
mathematician who was secretary of the International Congress of 
Mathematicians held in Toronto, later donated funds establishing the medal, 
which were named in his honor. Consistent with Fields' wish that the awards 
recognize both existing work and the promise of future achievement, it was 
agreed to restrict the medals to mathematicians not over forty at the year of the 
Congress. In 1966 it was agreed that, in light of the great expansion of 
mathematical research, up to four medals could be awarded at each Congress.

Each medal carries with it a cash prize of 1500 Canadian dollars. The first 
two such medals were presented at the Oslo Congress in 1936. After an 
interruption caused bv War, two medals have been presented at each of the 
Congresses in 1950, 1954, 1958, 1962, 1974 and 2002; four medals at each of the 
Congresses in 1966, 1970, 1978, 1990, 1994, 1998 and 2006; and three medals at 
each of the Congresses in 1982 and 1986.

The Fields Medal is made of gold, and shows the head of Archimedes (287- 
212 BC) together with a quotation attributed to him : "Transire suum pectus 
mundoque potih " ("Rise above oneself and grasp the world"). The reverse side 
bears the inscription: "Congregati ex toto orbe mathematici ob scripta insignia 
tribuere" ("the mathematicians assembled here from all over the world pap 
tribute for outstanding work")

Why no Nobel prize for Mathematics ?

Nobel prizes were created in the will of the Swedish chemist and inventor of dynamite 
Alfred Nobel, but Nobel, who was an inventor and industrialist, did not create a prize in 
mathematics because he was not particularly interested in mathematics or theoretical 
science. In fact, his will speaks of prizes for those "inventions or discoveries" of greatest 
practical benefit to mankind. While it is commonly stated that Nobel decided against a 
Nobel Prize in math because of anger over the romantic attentions of a famous 
mathematician (often claimed to be Gosta Mittag-Leffler) to a woman in his life, there is



no historical evidence to support the story. Furthermore, Nobel was a lifelong bachelor, 
although he did have a Viennese woman named as his mistress (Lopez-Ortiz).

Note : In the year 1997, film "GOOD WILL HUNTING", fictional MIT professor 
Gerald Lambeau (played by Stallan Skarsgard) is described as having been 
awarded a Fields medal for his work in combinatorial mathematics.

LIST OF FIELDS MEDAL WINNERS IN MATHEMATICS

Sl.No YEAR WINNERS

1) 1936 a) Lars Valerian Ahlfors (Hardvard University6 7)
Sub: Riemann Surfaces of Inverse Functions

b) Jesse Douglas ( Massachusetts Institute of Technology )
Sub: Work on the Plateau problem

2) 1950 a) Laurent Schwartz (University7 of Nancy)
Sub: Theory of Distributions

b) Atle Selberg (Institute of Advanced Study, Princeton
Sub: Elementary proof of prime number theorem

3) 1954 a) Kunihiko kodaira (Princeton University7)
Sub: Harmonic integrals & Algebraic varieties

b) Jean-Pierre Serre (University of Paris)
Sub: Cohomology & Sheaf Theory

4) 1958 a) Klaus Friedrich Rot (University’ of London)
Sub: Analvtic Number Theory 

b) Rene Thom (University of Strasbourg)
Sub: Cobordism Theory in Differential Topology7

5) 1962 a) Lars V.Hormander (University’ of Stockholm)
Sub: Linear Partial Differential Operators 

b) John Willard Minor (Princeton University7)
Sub: Differential Topology

6) 1966 a) Michael Francis Atiyah (Oxford University7)
Sub: Index Theorem for Elliptic Operators

b) Paul Joseph Cohen (Stanford University7)
Sub: Foundations of Mathematics- Forcing

c) Alexander Grothendieck (University7 of Paris)
Sub: Algebraic Geometry- Schemes



d) Stephen Smale (University of California, Berkelery)
Sub: Dynamic Systems-Structural Stability

7) 1970 a) Alan Baker (Cambridge University)
Sub: Analytic Number Theorv- Transcedental Numbers

b) Heisuke Hironaka (Harvard University)
Sub: Algebraic Geometry- Resolution of Singularities

c) Serge P. Novikov (Moscow University)
Sub: Topological Invariance of Pontrjagin class

d) John Griggs Thompson (Cambridge University)
Sub: Finite Simple Groups

8) 1974 a) Enrico Bombieri (University of Pisa)
Sub: Number Theory & Algebraic Geometry

b) David Bryant Mumford (Hardverd University)
Sub: Algebraic Geometry

9) 1978 a) Pierre Rene' Deligne (Institute des Hautes Etudes Scientifiques) 
Sub: Weil's Conjecture on Riemann Hypothesis

b) Charles Louis Fefferman (Princeton University)
Sub: Multi Dimensional Complex Analysis

c) Gregori Alexandrovitch Margulis (Moscow University)
Sub: Structure of Lie Groups

d) Daniel G. Quillen (Massachusettes Institute of Technology) 
Sub: Serre's Conjecture in Algebraic K-Theory

10)1982 a) Alain Connes (Institut des Hautes Etudes Scientifiques)
Sub: Operator Algebras & Applications

b) William P. Thurston (Princeton University)
Sub: Low dimensional Manifolds

c) Siting - Tung Yau (Institute for Advanced Study, Princeton) 
Sub: Differential Geometry & Partial Differential Equations

11)1986 a) Simon Donaldson (Oxford University)
Sub: Exotic 4-dimensional Manifolds

b) Gerd Faltings (Princeton University)
Sub: Mordell's Conjecture in Arithmetic Algebraic Geometry

c) Michael Freedman (University of California, San Diego)
Sub: 4-dimensional Poincare conjecture

12)1990 a) Vladimir Drinfeld (Phys. Inst. Kharkov)
b) Vaughan Jones (University of California, Berkeley)
c) Shigefumi Mori (University of Kyuto?)
d) Edward Witten (Institute for Advanced Study, Princeton)

s\



13) 1994 a) Pierre-Louis Lions (Universite de Paris-Dauphine)
b) Jaen-Christophe Yoccoz (Universite de Paris-Sud, Orsay,France)
c) Jean Bourgain (Institute for Advanced Study, Princeton)
d) Efim Zelmanov (University of Wisconsin)

14) 1998 a) Richard E. Borcherds (Cambridge University)
b) W.Timothy Gowers (Cambridge University)
c) Maxim Kontsevich (IHES Bures-sur-Yvette)
d) Curtis T.McMullen (Hardverd University)

15) 2002 a) Laurent Lafforgue (Institut des Hautes Etudes Scientfiques,
Bures-Sur- Yvette, France)

b) Vladimir Voevodsky (Institute for Advanced Studv Princeton)

16) 2006 a) Andrei Okounkov (Princeton University)
b) Grigori Perelman (Russia) (declined award)
c) Terence Tao (University of California, Los Angeles)
d) Wendelin Werner (Universite de Paris-Sud, Orsay, France)

17) 2010

The laudations 
The work profile

The laudations 
The work profile

The laudations 
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