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B.ED. SECOND YEAR -PAPER -5 CODE  014.4 -  

B.Ed.-II -PEDAGOGY OF MATHEMATICS-II 

UNIT-3: Leaning and Teaching of Mathematics - Algebra 

Algebra is formally introduced in middle primary school. This 

unit would begin by helping the- teacher understand what 

algebra is and the essential building blocks that are needed to 

learn it. The meaning of algebraic thinking and the way to 

encourage it in children would be discussed. The unit will also 

explore ways to form generalizations form a variety of patterns 

To lay a foundation for algebra the difficulties faced by children 

while doing algebra would be discussed way to help children 

engage with abstractions and generalization would be discussed. 
 

Historical 

account of algebra across cultures  
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(algebra)

'अलजब्रा' (Algebra)
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Indeterminate quadratic equations

(Euler)
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(algebra)
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https://hi.unionpedia.org/i/%E0%A4%AC%E0%A5%80%E0%A4%9C%E0%A4%97%E0%A4%A3%E

0%A4%BF%E0%A4%A4 
https://www.philoid.com/epub/ncert/6/46/fhmh111 

https://www.youtube.com/watch?v=9_PbWFpvkDc 
 
What is Algebra and its building blocks. Algebra in our life 

and its usefulness in introducing it

https://hi.unionpedia.org/i/%E0%A4%AC%E0%A5%80%E0%A4%9C%E0%A4%97%E0%A4%A3%E0%A4%BF%E0%A4%A4
https://hi.unionpedia.org/i/%E0%A4%AC%E0%A5%80%E0%A4%9C%E0%A4%97%E0%A4%A3%E0%A4%BF%E0%A4%A4
https://www.philoid.com/epub/ncert/6/46/fhmh111
https://www.youtube.com/watch?v=9_PbWFpvkDc
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(Generalisation)

(Abstract Thinking)



  D.K. JAIN 
 

8 
 



  D.K. JAIN 
 

9 
 



  D.K. JAIN 
 

10 
 



  D.K. JAIN 
 

11 
 

(algebra)

[1]

[2] 

= X 

AMT-01 BLOCK 3 UNIT-10 Generalizing Arthmetic to Aigebra 
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 

 https://www.satyamcoachingcentre.in/teaching-of-algebra/ 

 http://courses.edtechleaders.org/documents/elemalgebra/rubin_diffalgebra.pdf 

Generalizations 

https://www.satyamcoachingcentre.in/teaching-of-algebra/
http://courses.edtechleaders.org/documents/elemalgebra/rubin_diffalgebra.pdf
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Functions to Construct Fuctional Relationships 

X Y 
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  Variables and Constants 

X Y 

Contant 

X X

In Algebra, a constant is a number on its own, or sometimes a letter such 

as a, b or c to stand for a fixed number. Example: in "x + 5 = 9", 5 and 9 

are constants. 

In mathematics, an algebraic expression is an expression built up 

from integer constants, variables, and the algebraic operations. 

For example, 3x² − 2xy + c is an algebraic expression. Since 

taking the square root is the same as raising to the power, is also 

an algebraic expression

3x² − 

2xy + c 

https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-

equations-functions/cc-8th-function-intro/v/relations-and-functions 

https://www.youtube.com/watch?v=z63TgAJrUzQ 

https://www.youtube.com/watch?v=df9l7QxdX6k 

https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-equations-functions/cc-8th-function-intro/v/relations-and-functions
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-equations-functions/cc-8th-function-intro/v/relations-and-functions
https://www.youtube.com/watch?v=z63TgAJrUzQ
https://www.youtube.com/watch?v=df9l7QxdX6k
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Algebraic expressions  and equations बीजगणितीय अभिव्यक्तत और समीकरि 

An algebraic equation contains two algebraic expressions 

which are separated by an equal sign (=) in between. The 

main purpose of solving algebraic equations is to find the 

unknown variable in the given expression. While solving 

the equation, separate the variable terms on one side and 

constant terms on another side. 

एक बीजीय समीकरि में दो बीजीय अभिव्यक्ततयााँ होती हैं जो बीच में 
एक बराबर चचह्न (=) द्वारा अलग होती हैं। बीजीय समीकरिों को 
हल करने का मुख्य उद्देश्य ददए गए अभिव्यक्तत में अज्ञात चर को 
खोजना है। समीकरि को हल करते समय, एक तरफ चर शब्दों को 
अलग करें और दसूरी तरफ क्थिर शब्दों को। 
एक चर के साि गणितीय अभिव्यक्तत का एक उदाहरि 2x + 3 है। 
सिी चर में एक गुिाांक होना चादहए, एक सांख्या जो चर द्वारा गुिा 
की जाती है। 2x + 3 की अभिव्यक्तत में, x का गुिाांक सांख्या 2 है, और 

इसका मतलब 2 गुना x प्लस 3 है। 

2x + 3 = 11 hear x=4 

For example, 2(3 + 8) is a numeric expression. Algebraic expressions 

include at least one variable and at least one operation 
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(addition, subtraction, multiplication, division). For example, 2(x + 8y) is 

an algebraic expression. 
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Children's understanding  

Using algebra and solving problems in geometry and other 

areas. Solving other interesting problems based on 

develop a better understanding  

Applying Algebra to Geometry 

   

Objectives 

  

o         Practice applying algebra to the solution of problems in geometry 

o         Hone your ability to correctly assign variables and construct 

equations 

Algebra in Geometry 

Application of algebra to geometry essentially involves the use of variables, 

functions, and equations to represent various known or unknown aspects of, 

for example, geometric figures. To apply algebra in this context, you don't 
need any new algebra skills, but you do need to have some understanding of 

geometry and an ability to translate the somewhat abstract ideas of algebra 

to a more concrete use in geometry. Let's start with a couple of practice 

problems to illustrate. 
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Practice Problem: Find the perimeter of the following figure if the rectangle 

has an area of 63 square units. 

  

 

  

Solution: We know from basic geometry that the area of a rectangle is the 

product of the length and the width. In this case, the length is 7x and the 

width is x. The problem statement tells us that the area of the rectangle is 
63 square units; we can use this fact to construct an equation in the 

variable x, which we can then solve for x. 

  

A = lw 

63 = (7x)(x) = 7x2 

  

This is a quadratic equation, and we have learned numerous ways of 
handling this type of equation. Let's use the factoring approach (other 

approaches are perfectly legitimate, however). 

  

7x2 – 63 = 0 

x2 – 9 = 0 

(x – 3)(x + 3) = 0 
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We can thus see that x is either +3 or –3; the negative value makes no 

sense in this context, however, so we reject it as a spurious solution (a 

solution that does not make any sense in the context of the problem). This 
leaves us with x = 3 units. Let's check to see if this value works to get the 

area: 

  

A = (7)(3)(3) = 63 

Interested in learning more? Why not take an online class in Algebra? 

  

Now, we must find the perimeter of the rectangle, which is what the 

question is asking for. The perimeter is simply the sum of the lengths of the 

four sides of the rectangle. 

  

P = 2l + 2w = 2(3) + 2(3)(7) = 6 + 42 = 48 

  

The perimeter of the rectangle is thus 48 units. A slightly more rigorous 

version of this problem would ask you to find the perimeter of a rectangle 
with an area of 63 square units and with a length that is seven times the 

width. This question statement would force you to assign the variable in 

addition to solving the problem. 

  

  

Practice Problem: Find the area of the shaded region in the figure below, 

where O is at the center of the circle and the inset square, and r is equal 

to . 

  

https://www.universalclass.com/i/course/learn-algebra-101.htm
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Solution: This problem is a bit more complicated than the previous one. We 

want to find the area of the shaded region; let's first figure out what we 
know. We know how to calculate the area of a square of side l and a circle of 

radius r: 

  

Areacircle = πr2 

Areasquare = l2 

  

The area of the shaded region is simply the difference between the area of 
the circle and that of the square. In the figure, r is both the radius of the 

circle and half the diagonal of the square. Because r is specified, we can 

already calculate the area of the circle. 

  

Areacircle =  

  

To find the solution to the problem, we now need to find the area of the 
square. We can see that the diagonal of the square is equal to the diameter 

of the circle, which is 2r or . We will need to use the Pythagorean 

theorem to find the length of the side of the square, which we will call x. We 

can use the following diagram to illustrate. 

  



  D.K. JAIN 
 

23 
 

 

  

The Pythagorean theorem tells us that the sum of the squares of the two 

legs of a right triangle is equal to the square of the hypotenuse. In this case, 
the legs of the right triangle are both of length x and the hypotenuse has a 

length 2r. We can thus write this expression as follows: 

  

 

  

Let's substitute the known value of r and solve for x. 

  

 

 

 

 

  

Once again, we can reject the negative number as a spurious solution. The 

result is that the square has sides of length 4 units. The total area of the 

square is then 16 units. Let's use this to find the area of the shaded region. 

  

Areashaded = Areacircle – Areasquare = 8π – 16 ≈ 9.13 
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The area of the shaded region is thus about 9.13 square units. 

 

These two practice problems have shown us how algebra can be 

instrumental in solving a range of problems in geometry. Of course, a 

certain level of knowledge about the field of geometry is needed to do these 

problems, but the main point that you should come to realize is that algebra 
can indeed be useful in other fields of mathematics (and, particularly in this 

case, geometry). The crucial skill is the ability to appropriately assign 

variables or unknowns and to correctly construct equations that can be 

solved to find those variables or unknowns. Let's try another practice 

problem. 

  

Practice Problem: Circle A has a circumference that is 10 times larger than 

circle B. If the radius of circle A is , what is the radius of circle B? 

  

Solution: Let's start by drawing a diagram so that we can keep straight the 

information presented in the problem. We know that circle A is larger than 
circle B; there is no need to try to make the drawing to scale at this point. 

We know the radius of circle A, but we don't know it for circle B: let's call 

this radius r. 
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We can now calculate the circumference of circle A and write an expression 

for the circumference of circle B. (Recall that the circumference of a circle is 

2π times the radius.) 

  

CA =  

CB = 2πr 

  

We are told in the problem that the circumference of circle A is 10 times that 

of circle B. We can then write an equation that we will solve for r. 

  

CA = 10CB 

2 = 10(2πr) = 20πr 

r =  

  

Thus, the radius of circle B is one-tenth that of circle A.  

There is also an example of a geometry word problem that uses similar 
triangles. 

Geometry Word Problems Involving Perimeter 

Example 1: 

A triangle has a perimeter of 50. If 2 of its sides are equal and the third side 
is 5 more than the equal sides, what is the length of the third side? 

Solution: 

Step 1: Assign variables: 
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Let x = length of the equal side 
Sketch the figure 

 

Step 2: Write out the formula for perimeter of triangle. 

P = sum of the three sides 

Step 3: Plug in the values from the question and from the sketch. 

50 = x + x + x + 5 

Combine like terms 
50 = 3x + 5 

Isolate variable x 
3x = 50 – 5 
3x = 45 
x =15 

Be careful! The question requires the length of the third side. 

The length of third side = 15 + 5 =20 

Answer: The length of third side is 20 

Example 2: 

Writing an equation and finding the dimensions of a rectangle knowing the 

perimeter and some information about the about the length and width. 

The width of a rectangle is 3 feet less than its length. The perimeter of the 

rectangle is 110 feet. Find its dimensions. 

 

https://www.onlinemathlearning.com/perimeters-of-polygons.html#triangle
https://www.onlinemathlearning.com/simplifying-equations.html#like-term
https://www.onlinemathlearning.com/isolate-the-variable.html
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Geometry Word Problems Involving Area 

Example 1: 

A rectangle is 4 times as long as it is wide. If the length is 
increased by 4 inches and the width is decreased by 1 inch, the 
area will be 60 square inches. What were the dimensions of the 
original rectangle? 

Solution: 

Step 1: Assign variables: 

Let x = original width of rectangle 
Sketch the figure 

 

Step 2: Write out the formula for area of rectangle. 

A = lw 

Step 3: Plug in the values from the question and from the sketch. 

60 = (4x + 4)(x –1) 

Use distributive property to remove brackets 
60 = 4x2 – 4x + 4x – 4 

Put in Quadratic Form 
4x2 – 4 – 60 = 0 
4x2 – 64 = 0 

This quadratic can be rewritten as a difference of two squares 
(2x)2 – (8)2 = 0 

https://www.onlinemathlearning.com/number-properties.html#distributive
https://www.onlinemathlearning.com/quadratic-equations.html
https://www.onlinemathlearning.com/quadratic-equations.html
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Factorize difference of two squares 
(2x)2 – (8)2 = 0 
(2x – 8)(2x + 8) = 0 

We get two values for x. 

 

Since x is a dimension, it would be positive. So, we take x = 4 

The question requires the dimensions of the original rectangle. 
The width of the original rectangle is 4. 
The length is 4 times the width = 4 × 4 = 16 

Answer: The dimensions of the original rectangle are 4 and 16. 

Geometry Word Problems Involving Area 

Example 1: 

A rectangle is 4 times as long as it is wide. If the length is 
increased by 4 inches and the width is decreased by 1 inch, the 
area will be 60 square inches. What were the dimensions of the 
original rectangle? 

Solution: 

Step 1: Assign variables: 

Let x = original width of rectangle 
Sketch the figure 

 

Step 2: Write out the formula for area of rectangle. 

https://www.onlinemathlearning.com/quadratic-equations.html#difference-square
https://www.onlinemathlearning.com/quadratic-equations.html#difference-square
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A = lw 

Step 3: Plug in the values from the question and from the sketch. 

60 = (4x + 4)(x –1) 

Use distributive property to remove brackets 
60 = 4x2 – 4x + 4x – 4 

Put in Quadratic Form 
4x2 – 4 – 60 = 0 
4x2 – 64 = 0 

This quadratic can be rewritten as a difference of two squares 
(2x)2 – (8)2 = 0 

Factorize difference of two squares 
(2x)2 – (8)2 = 0 
(2x – 8)(2x + 8) = 0 

We get two values for x. 

 

Since x is a dimension, it would be positive. So, we take x = 4 

The question requires the dimensions of the original rectangle. 
The width of the original rectangle is 4. 
The length is 4 times the width = 4 × 4 = 16 

Answer: The dimensions of the original rectangle are 4 and 16. 

 

 

  

https://www.onlinemathlearning.com/number-properties.html#distributive
https://www.onlinemathlearning.com/quadratic-equations.html
https://www.onlinemathlearning.com/quadratic-equations.html
https://www.onlinemathlearning.com/quadratic-equations.html#difference-square
https://www.onlinemathlearning.com/quadratic-equations.html#difference-square
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ICT Tool GeoGebra  for visualise algebra concepts 

(www-geogebra-org)

(interactive) (learning)

www-geogebra-org

 STEM

GeoGebra is an interactive mathematics software program for learning and 
teaching mathematics and science from primary school up to university 
level. Constructions can be made with points, vectors, segments, lines, 
polygons, conic sections, inequalities, implicit polynomials and functions. 
All of them can be changed dynamically afterwards. Elements can be 
entered and modified directly via mouse and touch, or through the Input 
Bar. GeoGebra has the ability to use variables for numbers, vectors and 
points, find derivatives and integrals of functions and has a full complement 
of commands like Root or Extremum. Teachers and students can use 
GeoGebra to make conjectures and to understand how to prove geometric 
theorems.Its main features are:

 Interactive geometry environment (2D and 3D) 

 Built-in spreadsheet 

 Built-in Computer algebra system (CAS) 

 Built-in statistics and calculus tools 

 Allows scripting 

 Large number of interactive learning and teaching resources 
at GeoGebra Materials 

 https://www.youtube.com/watch?v=kqT4AjQZbRk 

 https://www.youtube.com/watch?v=b5lksV9yiuA 

https://en.wikipedia.org/wiki/Interactive_geometry_software
https://en.wikipedia.org/wiki/Spreadsheet
https://en.wikipedia.org/wiki/Computer_algebra_system
https://en.wikipedia.org/wiki/Scripting_language
http://www.geogebra.org/materials
https://www.youtube.com/watch?v=kqT4AjQZbRk
https://www.youtube.com/watch?v=b5lksV9yiuA
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B.ED. SECOND YEAR -PAPER -5 CODE  014.4 -  

B.Ed.-II -PEDAGOGY OF MATHEMATICS-II 

 

Unit 4: Learning and Teaching of Mathematics-  

Data Handling and Probabilistic Reasoning:  

In this unit we will discuss different ways of 

representing data, analysing data and interpreting 

data. We will try to focus on importance of the choice 

of data representation based on the context and the 

information nceded. After the representation of data 

we will also look at various measures of central 

tendency. The focus of this discussion would be to 

understand the various measures of central 

tendency and not on computing them. We will also 

look at the concept of probability and connections to 

our daily lives. History of data handling and 

probability Conceptual underständing of some key 

topies like data representation in different situations 

and drawing meaningful conclusions from the 

organised.data. Meaning and significanee of 

representative values of central tendency (mean, 

mode and median), Probability and chance. 
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Children's understanding (reasoning patterns and 

misconceptions)Solving interesting problems based 

on these to develop a better understanding. These 

would be around understanding and analysing data 

and drawing conclusions, understanding and finding 

probability, analysing situations of probability and 

distributions and solving simple problems 

Constructing engaging class-rooms, exercises, 

problems, worksheets etc. for children. These could 

be on organising data, representing it and on 

analysıng it in order for them to get over their 

difficulties and common misconceptions Teacher's 

knowledge and challenges.
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