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Teacher Preparation Lesson Plan

Subject Area: Calculus Duration: 90 minutes
Unit Title: Introduction to Indefinite Integrals Date: March 10, 2024
Grade Level: 12 Teacher: John Doe
Lesson Number: 1 of 10 Room: 101

Curriculum Standards Alignment

Content Standards:

¢ Understand the concept of indefinite integrals
e Apply basic integration rules
¢ Solve simple integration problems

Skills Standards:

¢ Analyze mathematical problems
¢ Apply mathematical concepts to real-world problems
e Communicate mathematical ideas effectively

Cross-Curricular Links:
e Physics

¢ Engineering
e Economics

Essential Questions & Big Ideas

Essential Questions:

¢ What is the concept of indefinite integrals?
e How do we apply basic integration rules?
e How do we solve simple integration problems?

Enduring Understandings:

¢ Indefinite integrals are a fundamental concept in calculus

¢ Basic integration rules are essential for solving integration problems

¢ Real-world applications of indeﬁniF:ce irbtetg7rals are diverse and significant
age0o

Student Context Analysis



Class Profile: Learning Styles Distribution:

e Total Students: 25 e Visual: 40%

e ELL Students: 5 e Auditory: 30%

e |EP/504 Plans: 3 e Kinesthetic: 30%
¢ Gifted: 2
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Pre-Lesson Preparation

Room Setup:

¢ Whiteboard and markers
e Calculators
e Computers with internet access

Technology Needs:

¢ |nteractive whiteboard software
¢ Online calculus resources

Materials Preparation:

¢ Handouts with examples and exercises
e Graph paper

Safety Considerations:

e None

Detailed Lesson Flow

? Introduction (10 minutes)

¢ Introduce the concept of indefinite integrals
e Discuss the importance of indefinite integrals in calculus

? Direct Instruction (20 minutes)

» Presentation of basic integration rules
e Examples and illustrations
Engagement Strategies:

e Think-pair-share
e Group discussion

? Guided Practice (20 minutes) Page 0 of 7
e Simple integration problems

e Guided notes and examples

Checking for Understanding:

e Formative assessments
e Feedback and guidance

? Independent Practice (20 minutes)

e More complex integration problems
e Real-world application examples




Closure (10 minutes)

e Review of learning objectives
¢ Reflection and feedback
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Differentiation & Support Strategies

For Struggling Learners: For Advanced Learners:
¢ Additional support and guidance e Challenging examples and exercises
¢ Simplified examples and exercises e Real-world application projects

ELL Support Strategies:

¢ Visual aids and graphics
¢ Simplified language and instructions

Social-Emotional Learning Integration:

¢ Self-awareness and self-regulation
¢ Responsible decision-making

Assessment & Feedback Plan

Formative Assessment Strategies:

¢ Quizzes and classwork
¢ Observations and feedback

Success Criteria:

¢ Understanding of indefinite integrals
¢ Ability to apply basic integration rules
¢ Ability to solve simple integration problems

Feedback Methods:

e Verbal feedback
e Written feedback
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Homework & Extension Activities

Homework Assignment:
Complete exercises 1-10 on page 123
Extension Activities:

¢ Research and present on a real-world application of indefinite integrals
¢ Create a project that applies indefinite integrals to a real-world problem

Parent/Guardian Connection:



Encourage parents/guardians to ask their child about their learning and provide support at home

Teacher Reflection Space

Pre-Lesson Reflection:

e What challenges do | anticipate?
e Which students might need extra support?
e What backup plans should | have ready?

Post-Lesson Reflection:

e What went well?
e What would | change?
e Next steps for instruction?
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What are Indefinite Integrals?

Indefinite integrals are a fundamental concept in calculus that represent the antiderivative of a function.
They are used to find the area under a curve and are essential for solving a wide range of problems in
physics, engineering, and other fields.

Notation and Basic Properties

The notation for an indefinite integral is [f(x) dx, where f(x) is the function being integrated and dx is the
differential. The basic properties of indefinite integrals include the power rule, constant multiple rule, and
sum rule.
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& PL NIT Basic Integration Rules

Power Rule

The power rule states that [x*n dx = (x*(n+1))/(n+1) + C, where n is a constant and C is the constant of
integration.

Constant Multiple Rule

The constant multiple rule states that [af(x) dx = aff(x) dx, where a is a constant.

Sum Rule

The sum rule states that [f(x) + g(x) dx = [f(x) dx + [g(x) dx.
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& PL NIT Solving Simple Integration Problems

Example 1

Find the indefinite integral of f(x) = xA2.

Solution: [x*2 dx = (x*3)/3 + C

Example 2

Find the indefinite integral of f(x) = 2x + 1.

Solution: [(2x+ 1) dx =x*2+x+C
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Physics

Indefinite integrals are used in physics to find the position of an object given its velocity or acceleration.

Engineering

Indefinite integrals are used in engineering to design and optimize systems, such as bridges and buildings.

Economics

Indefinite integrals are used in economics to model economic systems and make predictions about future
trends.
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