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PREFACE

Calculus is one of the most fundamental branches of mathematics, providing the language and tools
necessary to analyze change, motion, optimization, and accumulation. It serves as the cornerstone of
advanced studies in mathematics, engineering, the physical sciences, economics, computer science,
and many other disciplines. A solid understanding of calculus enables students to develop analytical
thinking, mathematical reasoning, and problem-solving skills that are essential in both academic
pursuits and real-world applications.
This Calculus I module has been carefully designed to provide students with a comprehensive
and systematic introduction to the fundamental concepts of differential and integral calculus. The
learning materials are organized into four instructional modules, each building upon the concepts
developed in the previous one to promote meaningful and progressive learning.

The four modules included in this textbook are:

1. Module 1: Limits

This module introduces the concept of limits, continuity, and the behavior of functions near
specific points. It establishes the theoretical foundation for understanding derivatives through
the formal definition of the limit and develops students’ ability to analyze functions using both
graphical and analytical approaches.

2. Module 2: Derivatives

This module presents the definition and interpretation of derivatives as instantaneous rates
of change and slopes of tangent lines. Students learn the fundamental rules of differentia-
tion, including implicit differentiation, higher-order derivatives, and the Chain Rule, while
developing computational proficiency and conceptual understanding.

3. Module 3: Applications of Derivatives

Building upon the differentiation techniques developed in the previous module, this section
explores practical applications of derivatives. Topics include increasing and decreasing func-
tions, concavity, curve sketching, optimization, related rates, linear approximation, and other
real-world problems arising in science, engineering, economics, and the natural sciences.

4. Module 4: Integration

The final module introduces antiderivatives, indefinite and definite integrals, the Fundamental
Theorem of Calculus, techniques of integration, and applications involving areas, accumulated
change, and volumes. Students will recognize integration as the inverse process of differen-
tiation while appreciating its significance in mathematical modeling and scientific problem
solving.

Each module contains clearly stated learning outcomes, lesson discussions, solved examples, guided
exercises, formative assessments, enrichment activities, and summative evaluations. These compo-
nents are carefully designed to facilitate active learning, independent study, critical thinking, and
mathematical communication while accommodating diverse learning styles.
This instructional material aligns with the course outcomes of a standard undergraduate Calculus
I course and is intended to serve as a reliable resource for both students and instructors. Empha-
sis is placed not only on computational techniques but also on conceptual understanding, logical
reasoning, and the application of calculus to authentic and interdisciplinary problems.
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It is the author’s sincere hope that this module will inspire students to appreciate the beauty,
elegance, and practical value of calculus. Through perseverance, curiosity, and continuous practice,
learners will develop the mathematical competence and confidence necessary for advanced studies
and professional careers that rely on quantitative reasoning.

AZ D. ABABA
Author
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