
Lesson Plan: Integral Calculus and Area under a Curve

Objective: Students will explore the concept of integral calculus, focusing on calculating the 
area under curves and between curves using algebraic and geometric methods. This lesson 
emphasizes the connection between integration and area, the application of the trapezoidal 
rule, and the significance of definite integrals in real-world contexts.

Grade Level: IB Diploma Programme Mathematics - Analysis and Approaches (SL) and 
Applications and Interpretation (SL/HL).

Duration: 60 minutes

Warm-up Activity (5 minutes)

- Inquiry Question: How do we estimate the area under a curve?
- Activity: Discuss the concept of area under a curve and introduce the geometric approach 
(using shapes) as an estimation method.

Introduction to Integral Calculus (10 minutes)

- Presentation: Introduce integral calculus as the mathematical method for finding areas 
under curves. Explain the concept of definite integrals and their notation.
- Discussion: Explore the conceptual relationship between algebraic methods of integration 
and geometric approaches to area calculation.

Geometric Approach to Area Calculation (15 minutes)

- Activity: Students calculate the area of geometric shapes (triangles and trapezoids) under a 
linear function f(x) = x, moving points A and B to specified positions and comparing these 
areas to the integral of the function.
- Analysis: Discuss the findings and how geometric properties assist in area estimation.

Integral Calculus in Action (20 minutes)

- Group Work: Students work in groups on exercises that involve calculating the area under 
curves and between curves. Include tasks where they need to decide which function to 
subtract from which in order to find the area between them.
- Application: Use graphical display calculators (GDCs) or software to visualize functions and 
calculate areas, emphasizing the precision and efficiency of integral calculus.

Discussion: Integration and Its Real-world Applications (5 minutes)

- Debatable Inquiry: Discuss the extent to which the precision of integration affects its 
application in solving real-world problems.



- Exploration: Can integration be considered a universal tool across different branches of 
science, despite its limitations?

Closure and Reflection (5 minutes)

- Summarize the day's learning, emphasizing the importance of understanding both the 
geometric and algebraic aspects of integration.
- Homework Assignment: Students are tasked to find a real-world problem where calculating 
the area under a curve is necessary and describe how they would approach solving it using 
integral calculus.

Materials Needed:

- Whiteboard and markers
- Graphing calculators or computer software for visualizing functions
- Handouts with practice problems and geometric shapes for area calculations

Assessment:

- Formative Assessment: Participation in discussions and group work activities.
- Summative Assessment: Homework assignment and a quiz on calculating areas under and 
between curves using integral calculus.


