
Class 10 Mathematics & Science Core Concepts

Guide

Comprehensive Conceptual Summaries, Essential Formulas & Problem-Solving Strategies

1. Mathematics: Core Concepts & Formula Compendium

Real Numbers & Polynomials

Understanding the fundamental theorem of arithmetic and relationship between zeroes and coefficients of

polynomials.

Euclid's Division Lemma: a = bq + r, where 0 ≤ r < b

HCF & LCM Relation: HCF(a, b) × LCM(a, b) = a × b

Quadratic Polynomial Zeroes: If α, β are zeroes of ax2 + bx + c, then Sum = −b/a, Product = c/a. 

Quadratic Equations & Arithmetic Progressions (AP)

Solving quadratic equations efficiently using factorization and the quadratic formula, alongside analyzing linear

growth patterns.

Quadratic Formula: x = (-b ± √(b2 − 4ac)) / (2a)

Discriminant (D): b2 − 4ac (Real & distinct if D > 0; equal if D = 0)

AP n-th Term & Sum: an = a + (n − 1)d, Sn = (n/2)[2a + (n − 1)d]

Trigonometry & Applications

Mastering  trigonometric  ratios,  identities,  and  their  practical  implementation  in  height  and  distance

measurements.

Fundamental Identities: sin2θ + cos2θ = 1, 1 + tan2θ = sec2θ, 1 + cot2θ = cosec2θ

Pedagogical Insight: In geometry and trigonometry, clear diagrammatic representation and systematic step-

by-step substitution reduce computational errors by over 40%. 

2. Science: Physics Principles & Chemistry Foundations

Light: Reflection & Refraction

Analyzing image formation by spherical mirrors and lenses through precise sign conventions and formula

application.
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Mirror & Lens Formulas:

Mirror: 1/v + 1/u = 1/f | Magnification m = -v/u = hi/ho

Lens: 1/v − 1/u = 1/f | Power P = 1/f (in meters)

Electricity & Magnetic Effects

Quantifying electrical circuits, resistance networks, and electromagnetic induction principles.

Ohm's Law & Power: V = IR, P = VI = I2R = V2/R

Resistors in Series & Parallel: Rs = R1 + R2 + ..., 1/Rp = 1/R1 + 1/R2 + ...

Chemical Reactions & Equations

Reaction Type Core Definition & Characteristics Standard Example

Combination
Two or more reactants combine to form a single

product.
CaO + H2O → Ca(OH)2

Decomposition A single reactant breaks down into simpler products.
CaCO3 → CaO + CO2 (on

heating)

Displacement
A more reactive element displaces a less reactive

element.
Fe + CuSO4 → FeSO4 + Cu

Oxidation &

Reduction

Gain/loss of oxygen, hydrogen, or electrons during

reaction.

2CuO + H2 → Cu + H2O (on

heating)

3. Examination Strategy & Problem-Solving Methodology

Conceptual Rigor: Prioritize understanding underlying derivations before jumping into numerical

substitution.

Structured Presentation: In board examinations, writing given parameters, applying proper formulas with

units, and highlighting final answers fetches maximum credit.

Error Analysis: Maintain a separate notebook for recurring calculation mistakes and conceptual doubts to

review weekly.

• 

• 

• 
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