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Introduction

The Mean Value Theorem (MVT) is a fundamental result in calculus, establishing a crucial link
between derivatives and the behavior of functions over intervals. This project aims to visualize and
understand the MVT using GeoGebra, an interactive mathematics software.

Objectives

The objective of this project is to provide a clear and intuitive understanding of the Mean Value
Theorem through visual aids and interactive elements. By utilizing GeoGebra, we aim to make the
theorem’s conditions, implications, and proofs more accessible and engaging.

Methodology

The Mean Value Theorem (MVT) is a pivotal result in calculus that links the derivative of a function
to its overall change over an interval.

0.1 Mean Value Theorem

This theorem states that if a function f is continuous on the closed interval [a, b] and differentiable
on the open interval (a,b), then there exists at least one point ¢ in (a,b) where the derivative f/(c)
equals the average rate of change of the function over [a, b].
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This theorem essentially guarantees that for a smooth and continuous function, there is at least
one point where the tangent to the curve is parallel to the secant line joining the endpoints of the
interval.

0.2 Steps
1. Define the Function:



e We start by defining the function f(z) = 2® — 3z + 2 in GeoGebra:

flx)=2® -3z +2
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2. Define the Interval:
e Set the interval [a,b] where ¢ = 0 and b = 1:
a=0b=1

3. Find the Slope of the Secant Line:

e Calculate the slope of the secant line joining the points (a, f(a)) and (b, f(b)):
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4. Define the Secant Line:

e Use the calculated slope to define the equation of the secant line:

g(x) = f(a) + Slope - (x — a)



g9(x) = f(0)+1-(z-0)
glz)=24+1 =z
glx)=2+x
So, the equation of the secant line is:

g(@)=2+z
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5. Find the Derivative of the Function:

e Calculate the derivative of f(x):

f(z)= (%(x?’ —3r+2)=322-3

f'(x) =32 -3
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6. Find the Critical Points:

e Solve the equation f/(z) = Slope to find the critical points:

Critical point = Solve[f’(z) = Slope]
Set this equal to the slope:
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7. Identify the Point A:
e Find the coordinates of the critical point and define point A: We consider the positive

value since z = —QT\B is not in (0, 2)
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8. Draw the Tangent Line at A:
e Draw the tangent line to the curve at point A:
This value of x is the point ¢ where the tangent line is parallel to the secant line joining
the endpoints (a, f(a)) and (b, f(b)).
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By following these steps and using the provided commands in GeoGebra, you can visualize the
Mean Value Theorem and observe the point ¢ where the tangent line is parallel to the secant line
joining the endpoints of the interval.

Results

The interactive visualization created in GeoGebra dynamically demonstrates the Mean Value The-
orem. The plot shows the function f(x), its derivative f’(x), and highlights the point ¢ where
the derivative equals to slope, satisfying the conditions of the MVT. This visualization helps in
understanding how the average rate of change over an interval corresponds to the instantaneous
rate of change at a specific point.

Conclusion

Visualizing the Mean Value Theorem using GeoGebra provides a powerful educational tool for
learning calculus. By making theoretical concepts tangible and interactive, this approach enhances
comprehension and encourages further exploration of mathematical ideas.



