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( Practical-01)

Aim: Verification of the Algebraic Identity
(a +b)? = a? + 2ab + b?

Theory:

Mathematical identities are essential tools that help simplify expressions and
solve equations more efficiently. One of the most fundamental algebraic
identities is the expansion of the square of a binomial:

(a + b)? = a® + 2ab + b

(A) Algebraic Proof of the Identity:

Expanding the left-hand side using the distributive property:
(@t b)? =a® | 2ab | b®

Applying the distributive property:

aXa+axb+bxa+bxb
=a?+ab+ ab+ b?

= a® + 2ab + b?

Here,
Represents the square of the first term.
Represents the square of the second term.

Represents twice the product of the two terms.
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This proves that the identity holds algebraically.

(B) Geometrical Verification of the Identity:

A geometrical approach helps in visualizing the concept more effectively.
Consider a square with a total side length of . The area of this square is:

Area = (a+b) x (a+b) = (a + b)?
To verify this identity, we divide this large square into four smaller parts:
1.A square with side , having an area of .
2.A square with side , having an area of .
3.Arectangle with dimensions, having an area of .
4.Another rectangle with dimensions, also having an area of .

Adding up all these individual areas:

a? + b® + ab + ab = a* + 2ab + b*

Applications of This Identity:

Algebraic Simplifications: It helps in expanding and factorizing algebraic
expressions.

Quadratic Equations: Used in solving and transforming quadratic equations
efficiently.

This identity is an important foundation for more advanced algebraic
concepts and real-world mathematical applications.

Materials Required:



edustick24.com

1.Graph paper

2.Ruler

3.Pencil

4.Colored markers or pens

5.Scissors (if using a cut-and-paste method)

6.Glue (if pasting cut-out sections)

Procedure:

Step 1: Drawing the Large Square

Take a graph paper and draw a large square with a total side length of .
Step 2: Dividing the Square into Four Sections

Divide the square into four parts as follows:

(A).A square of side and area.

(B).A square of side and area.

(c).Two rectangles of dimensions, each having an area of .

Use a ruler and pencil to ensure accurate divisions and measurements.
Step 3: Labeling the Sections

Clearly mark the different sections as, , and two sections.

Use colored markers to differentiate each section for better visualization.
Step 4: Calculating the Areas

Calculate the areas of all the four sections:

Area of the first square = a°
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Area of the second square = b®
Area of the first rectangle = ab
Area of the second rectangle = ab

Add these areas:

a® + b + ab+ ab = a* + 2ab + b

Step 5: Comparing the Areas

Compare the sum of the individual areas with the total area of the large
square:

(a + b)? = a® + 2ab + b*

Observations:

1.The total area of the original square matches the sum of the four individual
areas.

2.The two rectangles of area each contribute to the term, confirming the
expansion formula.

3.The identity holds true both algebraically and geometrically.

Precautions:

1.Use aruler for precise drawing and measurements.
2.Label all sections correctly to avoid confusion.
3.Double-check calculations to prevent errors.

4.If using a cut-and-paste method, cut neatly and place the pieces correctly.
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5.Use colors to differentiate the sections for better clarity.

Conclusion:

Through this practical experiment, we have successfully verified the algebraic
identity . The geometrical representation clearly demonstrates that the total
area of the original square equals the sum of the individual sections, proving
the identity in a visual manner. This identity is not only important in algebra
but also has wide applications in real-world mathematical problems,
engineering, and science. Understanding and verifying such identities help in
developing strong mathematical reasoning and problem-solving skills.

a a’ ab ||a
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(Practical-02)

Aim :- Verification of the Algebraic Identity

(a — b)? = a? — 2ab + b

Theory:
( A) Understanding the Identity:

The given algebraic identity represents the square of a binomial difference. In
simple terms, it states that when we square the difference between two
numbers, the result is the sum of three terms:

The square of the first number .

Twice the product of the two numbers, taken with a negative sign .

The square of the second humber.

(B ) Derivation of the Identity:

To mathematically prove this identity, we expand the square of :
(@ —b)? = (a—1b) x (a—0b)

Applying the distributive property of multiplication:
axa—axb—bxa+bxb

Since multiplication is commutative, A x B and B x A are the same, so we can
combine them to simplify expressions, reduce redundancy, and make
calculations more efficient in mathematical operations.
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a? —ab—ab4 V¥

= a? — 2ab + b?

Thus, the algebraic identity is proven.

Materials Required:

1.Notebook for calculations

2.Graph paper for the geometric representation
3.Pencil, ruler, and eraser for drawing

4.A calculator for verification

5.Algebraic tiles (optional, for physical representation of the formula)

Procedure:
Method 1: Numerical Substitution

In this method, we verify the identity by taking different numerical values for
and.

1.Choose Values: Select appropriate integer values for and . For example,
let’stake and.

2.Calculate Left-Hand Side (LHS):
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(6—2) =4%=16
a® — 2ab+ b

62 — 2(6)(2) + 22

Since LHS = RHS, the identity holds true.

Repeat the Steps: Perform the same calculations for different values of and
to confirm the identity in multiple cases.

Method 2: Graphical Representation (Using Area Model)

The expansion of can also be understood geometrically using the concept of
area.

1.Draw a Square: - Construct a square with side length .

Divide this square into four parts:

One large square of area .

Two rectangles of area each.

A smaller square of area .

2.Label the Parts:-The total area of the large square before removing is.
Removing two rectangles of area each gives.

The small square at the bottom right has an area of . Adding all these areas
together confirms that the total areais .

Precautions:

While performing numerical calculations, ensure correct substitution of
values.
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1.Be careful when handling negative signs while expanding the terms.

2.Use accurate measurements while drawing the graphical representation to
maintain proportion.

3.Choose integer values for ease of calculation and better clarity in
observations.

4.Double-check your arithmetic calculations to avoid errors.

Observations:

1.The results obtained from the numerical method show that the identity
holds true for all chosen values of and.

2.The graphical method successfully demonstrates how the area breakdown
matches the algebraic expansion.

3.The term represents the two rectangles removed from the total area, proving
the subtraction of twice the product of the two numbers.

4.This identity is useful in solving quadratic equations and algebraic
simplifications.

Conclusion:

From both numerical and graphical verification, we conclude that the
algebraic identity:

(@ — b)? = a? — 2ab + b?

Is valid for all real numbers. This identity plays a crucial role in algebra and is
frequently used in factorization, equation solving, and higher-level
mathematical applications.
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(a-b)2 = a2 - 2ab + b2

A
v
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( Practical -03)

Aim:- Verification of the Algebraic Identity
a’—b>=(a+b)(a—0b)

Theory:

Algebraic identities play an important role in simplifying mathematical
expressions and solving equations. The given identity:

a’?— b= (a+0b)(a—0>b)

Is known as the difference of squares formula. This identity helpsin
factorizing quadratic expressions, solving equations, and simplifying algebraic
fractions.

To understand this identity, let’s expand the right-hand side:

(a + b)(a — b) = a® — ab + ab — b?

Since and cancel out, we are left with:

a? — b2

Which is equal to the left-hand side of the equation. This proves the identity
algebraically.Let us now verify this identity numerically using specific values
of this

Materials Required:
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To conduct this practical, the following materials are required:
(1).Graph paper

(2).Aruler (scale)

(3).A pencil

(4).A scientific calculator (optional)

(5).A notebook for calculations

Procedure:
Step 1: Selecting Values for and

Choose two different numbers for and.

For example, let and.
Step 2: Calculating (Left-Hand Side Calculation)
Compute the squares of and.

a2 — b2

36-4=32

Step 3: Calculating (Right-Hand Side Calculation)
Compute the sum and difference of and.
A+b=6+2=8
A-b=6-2=4]

Multiply the results.

8 x4 =32
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Step 4: Comparing the Results

The left-hand side equals 32.

The right-hand side also equals 32.

Since both values are equal, the identity is verified.
(A).Graphical Verification:

Apart from numerical verification, this identity can also be demonstrated
geometrically.

1.Drawing Two Squares on Graph Paper:

Draw a square of side (e.g., 6 cm x 6 cm).

Inside this square, draw a smaller square of side (e.g.,2cm x 2 .cm).
Visualizing the Remaining Area:

The area of the large square is.

The area of the small square is.

When the smaller square is removed from the larger one, the remaining area
represents.

1.Breaking the Remaining Area into Rectangles:

2.The remaining shape can be rearranged into two rectangles.
3.Each rectangle has dimensions and .

4.The total area of these rectangles is equal to.

5.This visual proof confirms that holds true.

Precautions:

To ensure accuracy in the experiment, the following precautions should be
taken:
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1.Choose different values for and to confirm that the identity holds in all
cases.

2.Double-check all calculations to avoid arithmetic errors.

3.Use a ruler while drawing squares on graph paper to ensure accurate
measurements.

4.1f using a calculator, enter values carefully to prevent mistakes.

5.Ensure that for easy visualization and interpretation of results.

Observations:

By performing this practical with multiple values of and, the following
observations can be made:

1.For different sets of values, the left-hand side and the right-hand side
always yield the same result.

2.The graphical representation clearly shows that the difference of squares
corresponds to the rearranged area.

3.The identity is useful for quick factorizations in algebra and mathematical
simplifications.

Conclusion

Through numerical calculations and graphical representation, we
successfully verified that:

This identity holds true for all real numbers where . The experiment
demonstrated the correctness of the algebraic formula, reinforcing the
understanding of algebraic identities. This version is more detailed and
includes both numerical and graphical verification. Let me know if you need
any modifications or a formatted version for a project submission!
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( Practical-04)

Aim-: Verification of the Algebraic Identity

(a + b)® = a® + b® + 3a%b + 3ab?

Theory:

In algebra, the expansion of a binomial raised to a power follows the binomial
theorem. The given identity expands the cube of the sum of two numbers into
multiple terms.

Understanding the Identity:

The cube of a binomial means multiplying the sum by itself three times:

(a+b)*=(a+b)x (a+b)x (a+Dd)

Expanding step by step:

1.First, expand using the distributive property:

(a + b)(a + b) = a® + 2ab + b

2.Now multiply this expression by :

(a® + 2ab + b*) x (a + b)
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Expanding each term separately:

a?xa+a’xb+2abxa+2abxb+bxa+b®xb

Which simplifies to:

a’ + a2b + 2a%b + 2ab? + ab? + b*

Rearranging the terms:

a® + b® + 3a®b + 3ab?

Thus, we get:

This identity is useful in algebra for factorization, simplifications, and
calculations involving cube expansions.

Materials Required:

(1).Notebook and pen/pencil for calculations
(2).A scientific calculator (if needed)
(3).Atable for recording observations

(4).A step-by-step guide for verification

Procedure:
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To verify the given identity, follow these steps:

1.Choose two different numerical values for and . These can be small positive
integers for easier calculations.

2.Compute the Left-Hand Side (LHS) of the identity by calculating:

(a + b)?

4.Find the sum of and, then cube the result.

5.Compute the Right-Hand Side (RHS) by calculating each term separately:

« @’ (cube of a)
« b® (cube of b)
« 3a”b (three times a® multiplied by b)

e 3ab’ (three times a multiplied by b?)

Sum up all the terms of the RHS.
Compare the values obtained for LHS and RHS.
Repeat the experiment with different values of and.

If LHS equals RHS in all cases, the identity is verified.

Precautions:

1.Choose values of and carefully to avoid unnecessary complexity in
calculations.
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2.Perform cube calculations carefully, as errors in multiplication can lead to
incorrect results.

3.Maintain proper order of operations (exponents before multiplication).
4.Check each step twice to avoid miscalculations.

5.Use a calculator to verify complex calculations.

Observations:

S. valu | valu | ¢ =% | """ | Resu
No. e of e of It
a b (Equ
al/
Not
Equa
D
1 6 2 36 - (6+2 Equa
= ) |
32 (6-2)
=32
2 7 3 49 - (7%3 Equa
9 = ) |
40 (7-3)
= 40
3 10 5 100- | (10+ Equa
25 = 5) |
75 (10-5
IO
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Conclusion:

From the observations, we see that the calculated values of LHS and RHS are
equal for different values of and . This confirms that the given algebraic
identity:

(a+b)® = a® + b + 3a%b + 3ab?

Holds true for all numerical cases. Hence, the identity is successfully verified.

(a+b)*= a°+ 3a2b+ 3ab?+ b?

———— =/

-'.(q + u)'o

T TR s
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( Practical -05)

Aim :- To Find the HCF of Two Given Numbers by the Division Method

Theory:

The Highest Common Factor (HCF) of two or more numbers is the largest
number that exactly divides each of them without leaving a remainder. The
division method is one of the most efficient ways to find the HCF.

Steps in the Division Method:
1.Divide the larger number by the smaller number.
2.Note the remainder. If it is zero, the divisor is the HCF.

3.l1f the remainder is not zero, make it the new divisor and divide the previous
divisor by it.

4.Repeat the process until the remainder becomes zero.

5.The last divisor is the HCF of the given numbers.

Example: -Find the HCF of 48 and 18 using the division method.
1.Divide 48 by 18:

48 \div 18 = 2 \text{ (quotient)}, \quad 48 — (18 \times 2) =48 -36 =12
Remainder =12, so we continue.

2.Now, divide 18 by 12:
18\div12=1,\quad 18 - (12\times 1)=18-12=6

Remainder =6, so we continue.
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2.Now, divide 12 by 6:
12\dive=2,\quad 12 - (6 \times 2)=12-12=0

Since the remainder is 0, the last divisor 6 is the HCF of 48 and 18.

Materials Required:
1.Notebook
2.Pen/Pencil

3.Calculator (optional)

Procedure:

1.Write down the two given numbers.

2.ldentify the larger and the smaller number.
3.Divide the larger number by the smaller number.
4.Note the remainder:

5.If the remainder is 0, the divisor is the HCF.

6.1f the remainder is not 0, continue the process by dividing the previous
divisor by the remainder.

7.Repeat the steps until the remainder becomes zero.

8.The last divisor is the HCF of the given numbers

Precautions:

(1).Perform division carefully to avoid calculation errors.
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(2).Always divide the larger number by the smaller number.
(3).Verify the final divisor by checking its divisibility with both numbers.

(4).Repeat the process correctly until the remainder becomes zero.

Observations:

Trial Numb Numb HCF HCF
No. er 1 er 2 Calcul
ation

1 48 18 48 = 6
18 —
R=12
= 18
& 12
. R=6
12
+6 —
R=0

2 56 42 56 =+ 14
AP
R=14
o AP
+14
—. R=0

3 81 27 81 = 27
27 —
R=0
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Conclusion:

By applying the division method, we successfully found the HCF of given
numbers. This method is efficient, systematic, and accurate for determining
the highest common factor of two numbers.
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(Practical-6)

Aim- To Understand and Find Equivalent Fractions
Theory:
What are Equivalent Fractions?

Equivalent fractions are fractions that have different numerators and
denominators but represent the same value when simplified. They are
obtained by multiplying or dividing the numerator and denominator of a given
fraction by the same non-zero number.

For example:

1

2

|
DWW
0| >

LY

Method to Find Equivalent Fractions:

1.Multiplication Method: Multiply both the numerator and denominator by the
same non-zero number.

3 _ 3x2 _ 6
5 — bx2 10
20 _ 2025 _ 4
25 — 2525 b
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Materials Required:

1.Notebook

2.Pen/Pencil

3.Graph paper (optional, for visualization)

4.Colored paper cut into equal parts (optional, for demonstration
Procedure:

Activity 1: Finding Equivalent Fractions by Multiplication
1.Choose a fraction (e.g., ).

2.Multiply both the numerator and denominator by 2, 3, and 4 separately to
get equivalent fractions.

3.Write down the obtained fractions and verify by simplifying them back to
their original form.

Activity 2: Finding Equivalent Fractions by Division
1.Choose a fraction (e.g., ).

2.ldentify the greatest common factor (GCF) of the numerator and
denominator.

3.Divide both the numerator and denominator by their GCF to get a simplified
fraction.

4 Verify that the simplified fraction is equivalent to the original fraction.
Activity 3: Visual Representation (Optional)

1.Draw a rectangle or a circle and divide it into equal parts.

2.Shade portions to represent different fractions

3.Compare different representations to identify equivalent fractions.
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Observations:

Trial No. | Given Multiplic | Division
Fraction | ation Method
Method | (Simplifi
(Equival | ed Form)
ent
Fraction
s)
1 3 6 9 121 _
5 107 157 20
8 8+4 __ 2
‘ 12 i 1224 ~ 3
4 8 12 2
3 G 127 18 3

Precautions:

1.When multiplying, ensure the same number is applied to both the
numerator and denominator.

2.When dividing, use the greatest common factor (GCF) to simplify correctly.
3.Cross-check your calculations to avoid errors.

4.1f using a visual method, ensure equal divisions for accurate representation.

Conclusion:

From the observations, we confirm that equivalent fractions represent the
same value despite having different numerators and denominators. This
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practical helps in understanding fraction simplification and multiplication
techniques.

This practical includes multiple activities to reinforce the concept of
equivalent fractions. Let me know if you need additional details or
modifications!
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( Practical-07)

Aim - Condition for Consistency of a System of Linear Equations

Theory:

A system of linear equations consists of two or more equations involving two
or more variables. The consistency of such a system determines whether
there exists a solution to the given equations. Mathematically, a system can
be classified into the following categories based on its solution set:

Types of Systems of Linear Equations:

1.Consistent System: A system of linear equations is called consistent if it has
at least one solution. It can be further divided into:

2.Independent System: A system that has a unique solution. This occurs when
the given equations represent two non-parallel lines that intersect at a single
point.

3.Dependent System: A system that has infinitely many solutions. This
happens when the given equations represent the same line, meaning they are
coincident.

4.Inconsistent System: A system is inconsistent if it has no solution. This
occurs when the given equations represent two parallel lines that never
intersect.

.Mathematical Condition for Consistency:

Consider a system of two linear equations in two variables:
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a1+ by = ¢

a_2x+b_2y=c_2]

7.The condition for consistency is based on the determinant of the coefficient
matrix:

a; b

D =
an b2

= a1by — asb;

Unique Solution (Consistent & Independent System): If , the system has a
unique solution. The two lines intersect at exactly one point.

Infinitely Many Solutions (Consistent & Dependent System): If and the ratios
of the coefficients are equal, i.e.,

The system has infinitely many solutions, meaning both equations represent
the same line.

Materials Required
(1).Graph paper

(2) Ruler
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(3) Pencil
(4) Scientific calculator (optional)

(5) Notebook for calculations

Procedure:
1.Selection of Equations:

Choose different sets of linear equations ensuring cases for unique solutions,
infinitely many solutions, and no solutions.

2.Computation of Determinant:

Calculate the determinant.

If , proceed to find the unique solution using substitution or elimination
methods.

Checking the Coefficient Ratios:

Compute and compare and.

If , determine whether the system is dependent or inconsistent.
Graphical Verification:
Plot the given equations on graph paper.

Identify whether the lines intersect at one point, overlap, or are parallel.
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Observation & Conclusion:
Record and analyze the results for different cases.

Conclude whether the theoretical conditions align with practical
observations.

Observations & Calculations:

S.No | Equa | Dete | Ratio | Type | Cons
tions | rmin | ;' & | of isten
by
ant 5, & | Solut | cy
D L ion
C2
1 s T =5 nfini | Cons
' tely isten
4z +6y =10 Man |t
y
5 p—92 =3 2 =i#3 No Inco
' Solut | nsist
2r -4y =28 ion ent
3 3x4+2y=17 _ Un|q Cons
' ue isten
4z —y=>5 SOIUt t
ion
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Precautions:

1.Ensure correct substitution of coefficients while computing determinant.
2.Check the ratios carefully to avoid misclassification of the system.

3.Use precise measurements while plotting graphs for accurate results.

4 Verify calculations using multiple methods such as substitution,
elimination, and matrix methods.

5.Use a calculator for complex numerical values to minimize errors.

Conclusion:

Through this practical, we have successfully verified the conditions for the
consistency of a system of linear equations. The determinant plays a crucial
role in determining the type of solution. If , the system has a unique solution. If
, we analyze the coefficient ratios to determine whether the system is
dependent (infinitely many solutions) or inconsistent (no solution).
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( Practical-08)

Aim:- To Verify Graphically That a Quadratic Polynomial Can Have at Most Two
Zeroes

Theory:

What is a Quadratic Polynomial?

A quadratic polynomialis a polynomial of degree 2, generally written as:
P(x)=ax*2+bx+c

Where are real numbers, and .

Zeroes of a Polynomial:

The zeroes (or roots) of a polynomial are the values of for which.

For a quadratic polynomial:

The graph of is always a parabola.

The zeroes of the polynomial are the points where the parabola intersects the
X-axis.

Possible Cases:
1.Two Distinct Zeroes: The parabola intersects the x-axis at two points.

2.0ne Zero (Repeated Root): The parabola touches the x-axis at one point
(double root).

3.No Real Zeroes: The parabola does not intersect the x-axis (roots are
imaginary).

Thus, a quadratic polynomial can have at most two zeroes.
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Materials Required:

1.Graph paper

2.Geometry box (scale, compass, pencil)

3.A table of values for the quadratic polynomial

4.Calculator (optional)

Procedure:
Step 1: Choose a Quadratic Polynomial

Select a quadratic polynomial, such as:

P(x)=x"2-4

Step 2: Create a Table of Values

Substituting different values of to get corresponding -values:
Step 3: Plot the Graph

1.Draw a Cartesian coordinate system with an x-axis and y-axis.
2.Plot the points from the table onto the graph paper.

3.Join the points smoothly to form a parabolic curve.

Step 4: Observe the Intersections with the X-Axis

The points where the parabola crosses the x-axis are the zeroes of the
polynomial.

In this case, the graph intersects the x-axis at and .

This confirms that the quadratic polynomial has two zeroes at.
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Observations:

Polynom | Equation | Graph Zeroes

ial Type Observe
d

Quadrati | @2 —4 | Parabola | *= %% =2

c (Two

zeroes)

Quadrati | ** —42+4 | parabola | & = 2

c (One touching | (Repeate

zero) X-axis d root)

Quadrati | % + 4 Parabola | No real

c (No above zeroes

real X-axis

zeroes)

Precautions:

1.Use a sharp pencil to plot points accurately.

2.Take a sufficient range of x-values for a smooth curve.

3.Ensure equal scaling on both axes for accurate intersections.

4.Double-check calculations to ensure correct points are plotted.

Conclusion:
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The graph of a quadratic polynomial is always a parabola, and it can intersect
the x-axis at two, one, or zero points. This confirms that a quadratic
polynomial can have at most two zeroes.

This practical provides a clear graphical understanding of quadratic zeroes.
Let me know if you need modifications!



edustick24.com

( Practical-09)

Aim - Verification of an Arithmetic Progression (A.P.)

Theory:
Understanding Arithmetic Progression (A.P.)

An arithmetic progression (A.P.) is a sequence of numbers in which the
difference between any two consecutive terms remains constant. This
constant difference is known as the common difference (d).

For example, consider the sequence:
2,5,8,11,14,17, 20, \dots

5-2=3,\quad 8-5=3,\quad 11 -8 = 3, \quad \dots
Mathematical Representation of A.P.

A sequence is called an arithmetic progression if the difference between any
two consecutive terms is constant. Mathematically, an A.P. is written as:

A,a+d, a+2d,a+3d, \dots

Is the first term of the sequence,

Is the common difference,

Is the position of the term in the sequence.
General Formula for the nth Term of an A.P.:
The formula to find the nthterm () of an A.P. is:
A_n=a+(n-1)\cdotd

= nth term,
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=first term,

= common difference,

= number of terms in the sequence.
Conditions for a Sequence to be an A.P.:

To verify whether a given sequence is an A.P., we check the following
conditions:

1.Constant Common Difference:

D=a 2-a 1=a 3-a 2=a 4-a 3=\dots
1.Verification Using nth Term Formula:

2.If a given term of the sequence satisfies the formula:
A_n=a+(n-1)\cdotd

Materials Required:

(1).Anotebook for recording observations

(2).A pen/pencil for calculations

(3).Graph paper (if required for visual representation)

(4).A scientific calculator for accurate computations (optional)

Procedure

Write down the given sequence carefully.

1.ldentify the first term () of the sequence.

2.Calculate the common difference () using the formula:

D=a 2-a 1
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3.Check if the common difference remains the same for all pairs of
consecutive terms.

If, then the sequenceisanA.P.
If the differences vary, the sequence is not an A.P.

4 Verify the nth term formula by selecting a term from the sequence and
checking whether it satisfies:

A_n=a+(n-1)d

5.Analyze the results and conclude whether the given sequence forms an
arithmetic progression.

Graphical Representation:

For better visualization, the sequence can be plotted on a graph. If the
sequence forms an arithmetic progression, the plotted points will lie on a
straight line. The slope of this line represents the common difference ().

Steps for Graphical Representation:

1.Draw a Cartesian plane with the x-axis representing the position and the y-
axis representing the values of the sequence.

2.Mark each term of the sequence on the graph.
3.Connect the points to observe the pattern.

4.1f the points lie on a straight line, the sequence is an A.P.; otherwise, it is not

Observations and calculations
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Precautions:

1.Perform calculations carefully to avoid arithmetic errors.

2.Ensure that the sequence is written correctly to prevent mistakes in finding

Polynom
ial

Quadrati
c (Two
zeroes)

Quadrati
c (One
Zero)

Quadrati
c (No
real
zeroes)

Equation

2 -4z +4

Graph
Type

Parabola

Parabola
touching
X-axis

Parabola
above
X-axis

Zeroes
Observe
d

2=—2.2=2

o =2
(Repeate
d root)

No real
zeroes

the common difference.

3.Verify each step multiple times to confirm that the common difference

remains the same.

4.Use a calculator for complex calculations to avoid mistakes.

5.Check the nth term formula to ensure a deeper verification of the sequence

asanA.P.
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Conclusion:

From this practical, we have successfully verified the conditions required for a
sequence to be an arithmetic progression. A sequence is confirmed as an A.P.

when the common difference () remains constant throughout. Additionally, we
verified that the nth term formula holds true for sequences that are in A.P.

The graphical representation further helps in understanding the linear nature
of an arithmetic progression. This experiment is essential in understanding
the role of sequences in real-life applications such as financial calculations,
engineering, physics, and various mathematical modeling problems.
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( Practical-10)

Aim - To Find the Sum of the First n Odd Natural Numbers

Theory:

Odd natural numbers are the numbers that are not divisible by 2. The
sequence of the first few odd numbers is:

1,3,5,7,9, 11, \dots

The sum of the first n odd humbers follows a mathematical pattern, which can
be generalized as:

S n=1+3+5+7+\dots+(2n-1)=n"2

This means that if we add the first n odd natural numbers, the result will
always be a perfect square of n. Let’s verify this using real calculations.

Verification with Examples:

Forn=1:

Forn=2:

Forn=3:

Forn=4:

Forn=>5:

From these examples, we observe a pattern that S, = n®for all values of n.

The objective of this experiment is to verify that the sum of the first n odd
natural numbers follows a mathematical pattern and satisfies the formula:

S n=1+3+5+7+\dots+(2n-1)=n"2
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Where S, is the sum of the first n odd numbers, and n” represents the square
of the total number of terms.

Materials Required:

(1).Pen and notebook

(2).Calculator (optional)

(3).Aruler to neatly organize calculations

(4).A table for systematic observation

Procedure:

Step 1: Write down the first n odd natural numbers systematically.

Step 2: Start adding them one by one and note down the intermediate results.
Step 3: Compare each sum obtained with the square of n.

Step 4: Repeat the process for different values of n to check whether the
formula holds true in all cases.

Step 5: Draw conclusions based on the observations made from the
calculated sums.

Observations:

From this table, it is clear that S, = n’is always true.
Precautions:

1.Write down the odd numbers in order and do not skip any term.
2.Perform the additions carefully to avoid calculation mistakes.

3.Verify the sum with n?to confirm the correctness of results.
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4. Try with different values of n to ensure the pattern holds for all cases.

5.Keep the data organized in a table for easy observation and analysis.

n Odd Sum (S,) | n?

Number
s
1 1 1 1
2 1+3 4 4
3 1+3+5 |9 9
4 1+3+5 (16 16
+7
5 1+3+5 |25 25
+7+9
6 1+3+5 | 36 36
+7+9+
i
7 1+3+5 | 49 49
+7+9+
11+ 13

Result & Conclusion:
From the above experiment, we can conclude that:
Sn=1+3+5+7+\dots+(2n-1)=n"2

Thus, the sum of the first n odd natural numbers is always equal to the square

of n. This pattern holds for any value of n, making it a fundamental property of
odd numbers.















