Class 11 Mathematics Core Concepts Guide

Senior Secondary Advanced Curriculum — Essential Formulas, Theorems & Problem-Solving Strategies

| 1. Algebra & Complex Numbers

Sets, Relations & Functions

Foundation of modern abstract mathematics, set operations, Cartesian products, and specialized function mapping.

Set Operations: n(A U B) =n(A) + n(B) - n(A n B)

Relations & Functions: Domain, codomain, range, and invertibility of functions.

Complex Numbers & Quadratic Equations

Extending real number systems into the complex plane using the imaginary unit i (i2 =-1).

Algebra of Complex Numbers: z = x + iy, Modulus |z| = \/(x2 + yz), Conjugate z = x — iy
Quadratic Roots: x = \frac{-b * \/(b2 — 4ac)H2a} for negative discriminant D < 0.

Permutations, Combinations & Binomial Theorem

Counting principles and expansion of algebraic binomial powers for any positive integer index.

Permutations & Combinations: "Pr = \frac{n!H{(n-n)!}, "Cr = \frac{n!Hr!(n-r)!}

Binomial Theorem: (a + b)" = ¥ "Cr a"b"

| 2. Trigonometry & Coordinate Geometry

Trigonometric Functions

Analyzing circular functions, compound angles, sum-product transformations, and trigonometric equations.

Compound Angles: sin(x +y) = sin x cosy + cos x siny
Transformations: 2 sin x cos y = sin(x+y) + sin(x-y)

Straight Lines & Conic Sections

Analytical treatment of 2D geometry including slope-intercept forms, circles, parabolas, ellipses, and hyperbolas.

Line Equations: Slope-intercept y = mx + ¢, Normal form x cosa +y sina = p
Standard Conics: Parabola yz = 4ax, Ellipse \frac{xz}{az} + \frac(yz}{bz} =1

Pedagogical Insight: Class 11 coordinate geometry requires visual graph plotting alongside algebraic manipulation
to master locus and conic properties effortlessly.
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| 3. Calculus & Introductory Analysis

Limits and Derivatives

Introduction to infinitesimal calculus, evaluating limits of algebraic/trigonometric functions, and first principles of
differentiation.

Standard Limits: \lim_{x \to 0} \frac{\sin x}{x} = 1, \lim_{x \to a} \frac{x" -d"'Mx-a}=n a"'l

Derivative Rules: Product rule (uv)' = u'v + uv’, Quotient rule (u/v)' = \frac{u'v - uv'}{v2 }

Statistics & Probability

Measuring data dispersion and quantifying random event probabilities using axiomatic set approaches.

Dispersions: Standard Deviation o = V(\frac{1}{n} Z(xi - x)z)
Probability: P(A U B) = P(A) + P(B) - P(An B)

| 4. Problem-Solving Methodology

* Rigorous Proofs: Focus on mathematical induction and geometric derivations to build deep structural intuition.

* Step-by-Step Execution: Break down complex calculus and trigonometric identities into standard fundamental
formulas.

« Consistent Practice: Solve diverse problem sets from standard reference textbooks weekly.
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