Mathematical Tools Course

For JEE aspirants moving to class 11

This course is designed for students transitioning from class 10 to 11 who are serious about their JEE
preparation. It provides a strong foundation in the mathematical concepts essential for success in
Physics and other science subjects. Taught by Sunil Kumar from IIT ISM, Dhanbad, this course
covers a wide range of topics with a focus on their applications in Physics.

Course Outline

The course covers the following key topics:

1. Introduction to Physics & Mathematical Tools: This section introduces the fundamental
mathematical concepts used throughout Physics. It emphasizes the importance of these tools in
problem-solving and conceptual understanding.

2. Trigonometry: Covering trigonometric ratios, identities, equations, and their applications in
solving problems related to angles and distances. Special attention will be paid to trigonometric
transformations and their graphical interpretations.

3. Quadratic Equations: This module covers solving quadratic equations, nature of roots,
relationship between roots and coefficients, and applications in Physics problems.

4. Arithmetic Progression & Geometric Progression: Understanding AP and GP, their
properties, and their use in solving problems related to sequences and series. Special types of
progressions and their applications.

5. Binomial Expression, Expansion and Approximation: Covers the binomial theorem, its
applications in approximating values, and its use in Physics for handling small quantities.

6. Co-ordinate geometry: Introduction to coordinate systems, straight lines, circles, parabolas,
ellipses, and hyperbolas. Emphasis will be placed on understanding the geometric interpretation
of equations and their applications in mechanics.

7. Introduction to Function: Definition of a function, types of functions, domain, range, and
graphical representation. This section builds a solid understanding of functions as the building
blocks of calculus.

8. Graphs of Different Functions: Study of graphs of various functions, including polynomial,
trigonometric, exponential, and logarithmic functions. Understanding how to interpret and analyze
graphs to extract information about the function's behavior.

9. Logarithms: Covers the definition of logarithms, properties of logarithms, logarithmic equations,
and their applications in solving Physics problems, especially those involving exponential decay
and growth.



10. Differentiation: Introduction to the concept of differentiation, rules of differentiation, derivatives
of common functions, and chain rule.

11. Application of Derivatives in Physics, maxima & minima: Applying differentiation to solve
Physics problems, including finding the maxima and minima of functions, and understanding
their physical significance. This includes finding the maximum range of a projectile and the
minimum potential energy of a system.

12. Integration & its application in physics: Introduction to integration, indefinite and definite
integrals, rules of integration, and application of integration in finding areas, volumes, and other
physical quantities such as work done.

13. Differential Equation & its application in Physics: Introduction to differential equations, types
of differential equations, and methods for solving them. Application of differential equations in
modeling physical systems, such as simple harmonic motion and damped oscillations.

14. Vector and its application in Physics: Introduction to vectors, vector algebra, dot product,
cross product, and their applications in Physics. Includes vector resolution, addition, subtraction,
and their use in kinematics and dynamics.

Summary

This Mathematical Tools course, led by Sunil Kumar from IIT ISM Dhanbad, offers a robust foundation
in mathematics specifically tailored for JEE aspirants. By covering a comprehensive range of topics
from basic algebra and trigonometry to calculus and vector analysis, the course equips students with
the necessary mathematical skills to excel in Physics and other science subjects. The emphasis on
applications in Physics ensures that students not only understand the mathematical concepts but also
how to effectively utilize them in problem-solving. This course is an invaluable resource for any
student aiming for success in the JEE examination.



