
Board Exam Ready | CBSE 2026-27

Free Resource by Maths Gurukulam | www.mathsgurukulam.com

Class 10 Mathematics
Formula Book

https://mathsgurukulam.com/


                           Table of Contents 

Chapter 1 – Real Numbers                                                                                  2 

 
Chapter 2 – Polynomials                                                                                     4 

 
Chapter 3 – Pair of Linear Equations in Two Variable                                    9 

 
Chapter 4 – Quadratic Equations                                                                      12 

 
Chapter 5 – Arithmetic Progressions                                                                15 

 
Chapter 6 – Triangles                                                                                           18 

 
Chapter 7 – Coordinate Geometry                                                                    22 

 
Chapter 8 – Introduction to Trigonometry                                                      24 

 
Chapter 9 – Applications of Trigonometry                                                       27 

 
Chapter 10 – Circles                                                                                             30   

 

Chapter 11 – Areas Related to Circles                                                              32 

 
Chapter 12 – Surface Areas and Volumes                                                       35 

 
Chapter 13 – Statistics                                                                                        37 

 
Chapter 14 – Probability                                                                                    40 

 

1

⚠️ Note: All course links are official and safe. If your browser shows a security message, you can ignore it and 
continue. This happens due to browser settings, not because of unsafe content.



       Class 10 Maths – Real Numbers (Formula & Key Notes) 

 

  1. HCF (Highest Common Factor) 

       Definition: The largest number that divides two or more given numbers exactly. 

    How to Find HCF: 

•       Prime Factorization Method → Take lowest powers of common prime factors. 

•     Euclid’s Division Algorithm → Keep dividing until remainder = 0. Last divisor = HCF. 

   Example: 

48 = 2⁴ × 3, 72 = 2³ × 3² 

     HCF = 2³ × 3 = 24 

 

  2. LCM (Lowest Common Multiple) 

       Definition: The smallest number that is a multiple of two or more given numbers. 

    How to Find LCM: 

•       Prime Factorization Method → Take highest powers of all prime factors. 

   Example: 

48 = 2⁴ × 3, 72 = 2³ × 3² 

     LCM = 2⁴ × 3² = 144 

 

  3. Relation between HCF & LCM 

HCF × LCM = Product of the Numbers  

   Example: 24 × 144 = 48 × 72 ✔ 

 

  4. When to Use HCF & LCM in Word Problems 

•     HCF → “Greatest Division” Problems 

o Cutting rope into equal parts 
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o Grouping items into maximum size groups 

•     LCM → “Common Multiple” Problems 

o Finding when two bells ring together 

o Repetition cycles (like traffic lights, wheels) 

      Tip: If the problem says maximum / largest size → HCF. 

If it says first / minimum common time or multiple → LCM. 

 

  5. Irrational Numbers Proof 

     √2, √3, √5 … are irrational. 

Method: 

1. Assume √p = a/b (lowest terms). 

2. Square → p divides a² → p divides a. 

3. Contradiction → √p cannot be rational. 

 

  6. Decimal Expansions of Rational Numbers 

If p/q (q ≠ 0, in lowest form): 

• ✔ Terminating Decimal → If denominator q has only 2 or 5 as prime factors. 

Example: 1/8 = 0.125 

• ✔ Non-Terminating, Recurring Decimal → If denominator q has prime factors other 

than 2 or 5. 

Example: 1/7 = 0.142857… (repeats) 
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       Class 10 Maths – Polynomials (Formula & Key Notes) 

 

  1. Polynomial Basics 

A polynomial in x is an expression of the form: 

p(x) = aₙxⁿ + aₙ₋₁xⁿ⁻¹ + … + a₁x + a₀, aₙ ≠ 0 

Where: 

•   aᵢ → coefficients (real numbers) 

•   n → degree of polynomial (highest power of x) 

Types of Polynomials: 

•   Linear (degree 1): ax + b 

•   Quadratic (degree 2): ax² + bx + c 

•   Cubic (degree 3): ax³ + bx² + cx + d 

 

  2. Zeros (Roots) of a Polynomial 

• Definition: Zero of a polynomial = value of x for which p(x) = 0 

•       Meaning: Zeros are x-coordinates where polynomial graph 

intersects x-axis 

 

  3. Relationships Between Coefficients & Zeros 

(i) Quadratic Polynomial (ax² + bx + c) with zeros α & β 

• Sum of roots: α + β = –b / a 

• Product of roots: α × β = c / a 
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   Tip: Useful for solving word problems & MCQs 

 

(ii) Cubic Polynomial (ax³ + bx² + cx + d) with zeros α, β, γ 

• Sum of roots: α + β + γ = –b / a 

• Sum of product of roots taken two at a time: αβ + βγ + γα = c / a 

• Product of roots: αβγ = –d / a 

 

(iii) General Rule (Degree n Polynomial) 

• For xⁿ + a₁xⁿ⁻¹ + a₂xⁿ⁻² + … + aₙ 

• Relations between roots and coefficients are given by Vieta’s Formula 

 

  4. Division Algorithm (VERY IMPORTANT) 

If p(x) and g(x) are polynomials, g(x) ≠ 0, then: 

p(x) = g(x) · q(x) + r(x), deg(r) < deg(g) 

Where: 

• q(x) = quotient 

• r(x) = remainder 

   Used in questions like: “Find remainder when p(x) is divided by (x – a)” 

 

  5. Graphs of Polynomials 

• Linear Polynomial (ax + b): Straight line, cuts x-axis at 1 point 

• Quadratic Polynomial: Parabola, cuts x-axis at 0, 1, or 2 points 
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• Cubic Polynomial: Can cut x-axis at 1 or 3 points 

 

 

  7. Commonly Asked in Exams 

• Find polynomial when zeros are given 

• Verify relation between zeros & coefficients 

• Division algorithm-based remainder/factor problems 

• Graph-based reasoning (number of zeros) 

• Word problems: Sum/product of roots given, form equation 

 

  8. Key Tips 

•   Always reduce polynomial to standard form before applying 

formulas 

•   Don’t forget signs in α + β = –b/a 

•   For cubic, carefully check middle term (common exam mistake) 

•   In graphs, number of x-axis intersections = number of real zeros 

 

    Notes Tip: This is exam-focused & meaningful — connects formulas + 

usage in 
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        Quadratic Polynomial  

 

  1. Standard Form 

A quadratic polynomial is written as: 

p(x) = ax² + bx + c, a ≠ 0 

Where: 

•   a → coefficient of x² 

•   b → coefficient of x 

•   c → constant term 

 

  2. Shape of the Parabola (Based on ‘a’) 

•    a > 0 → Parabola opens ↑ upwards 

•    a < 0 → Parabola opens ↓ downwards 

 

  3. Vertex & Axis of Symmetry 

•     Vertex: x = –b / 2a 

•     Axis of Symmetry: Vertical line through vertex 

 

  4. Zeros (Roots) & Coefficient Relation 

Let roots = α, β 

•       Sum of roots: α + β = –b / a 

7



•       Product of roots: α × β = c / a 

 

  5. Discriminant (D) & Nature of Roots 

D = b² – 4ac 

•    D > 0 → Two distinct real roots (cuts x-axis at 2 points) 

•    D = 0 → Two equal roots (touches x-axis at 1 point) 

•    D < 0 → No real roots (does not cut x-axis) 

 

  6. Effect of Coefficients on Graph 

•   a → Opening direction (↑ or ↓) 

•   b → Shifts vertex left/right 

•   c → y-intercept (where graph cuts y-axis) 

 

  7. Exam-Oriented Tips 

• ✔ Always check sign of a first 

• ✔ Use discriminant D to find number of real roots quickly 

• ✔ Use α + β = –b/a and αβ = c/a for forming equations 

• ✔ Word problems may ask: 

o Form quadratic from roots 

o Verify sum/product of roots 

o Decide nature of root
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       Class 10 Maths – Pair of Linear Equations in Two Variables 

 

  1. Standard Form of a Linear Equation in Two Variables 

A linear equation in two variables x and y is written as: 

ax + by + c = 0, a ≠ 0, b ≠ 0 

Where: 

•   a, b, c → constants 

•   x, y → variables 

Graphical Meaning: The equation represents a straight line in the xy-plane 

 

  2. Pair of Linear Equations 

• Two linear equations in two variables: 

a₁x + b₁y + c₁ = 0 

a₂x + b₂y + c₂ = 0 

• The solution is the point (x, y) where both lines intersect 

 

  3. Methods to Solve a Pair of Linear Equations 

(i) Substitution Method 

1. Solve one equation for one variable 

2. Substitute into the other equation 

3. Solve for the second variable 

4. Substitute back to find the first variable 

(ii) Elimination Method 
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1. Multiply equations if needed to make coefficients equal 

2. Add/subtract to eliminate one variable 

3. Solve for the remaining variable 

4. Substitute back to find the eliminated variable 

   Quick method when both equations are in standard form 

 

  4. Condition for Number of Solutions 

Condition Meaning 

a₁/a₂ ≠ b₁/b₂    Unique solution → lines intersect at one point 

a₁/a₂ = b₁/b₂ ≠ c₁/c₂ ✖ No solution → lines are parallel 

a₁/a₂ = b₁/b₂ = c₁/c₂   Infinite solutions → lines are coincident 

 

  5. Word Problem Tips 

• Represent situations algebraically → form two linear equations 

• Check if lines intersect, parallel, or coincident → solution type 

• Solve using substitution / elimination / cross-multiplication 

      Hint: Use ratios a₁:a₂, b₁:b₂, c₁:c₂ to quickly check number of solutions 

 

  6. Special Notes for Exams 

• Always reduce equations to standard form: ax + by + c = 0 

• Label variables clearly (x = ?, y = ?) in word problems 

• Check consistency (unique, none, infinite) before solving 
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• Verify solution by substituting in both equations 

 

  7. Key Tips & Tricks 

• ✔ Substitution: use when one variable has coefficient ±1 

• ✔ Elimination: use when coefficients can be easily matched 

• ✔ Cross-multiplication: fast for standard form equations 

• ✔ Always double-check signs to avoid mistakes in ratios 
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       Class 10 Maths – Quadratic Equations 

 

  1. Standard Form 

A quadratic equation in variable x is written as: 

ax² + bx + c = 0, a ≠ 0 

Where: 

•   a → coefficient of x² 

•   b → coefficient of x 

•   c → constant term 

 

  2. Roots (Solutions) of Quadratic Equation 

• The values of x which satisfy ax² + bx + c = 0 are called roots of the 

equation. 

• Roots can be real or complex depending on discriminant. 

 

  3. Discriminant (D) and Nature of Roots 

           D=b2−4ac  

Discriminant (D) Nature of Roots 

D > 0 Two distinct real roots 

D = 0 Two equal real roots 

D < 0 Two complex conjugate roots 
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  6. Relationship Between Roots & Coefficients 

Let roots = α, β 

•       Sum of roots: α + β = –b / a 

•       Product of roots: α × β = c / a 

   Very useful in forming equations or solving word problems. 

 

  7. Word Problem Tips 

• Represent problem in the form ax² + bx + c = 0 

• Check if you can factorize easily; otherwise use quadratic formula 
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• Use sum/product of roots for shortcut solutions 

• Verify roots by substituting back into equation 

 

  8. Key Exam Tips 

•   Always check if the quadratic can be factorized first (simpler & 

faster) 

•   Discriminant D tells number & type of roots instantly 

•   Use sum/product of roots for equations from word problems 

•   Watch out for sign mistakes with b and c 
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       Class 10 Maths – Arithmetic Progression (AP) 

 

  1. Definition of AP 

An Arithmetic Progression (AP) is a sequence of numbers in which the difference 

between consecutive terms is constant. 

• Common Difference: d = second term – first term = a₂ – a₁ 

• First term: a₁ = a 

• n-th term: aₙ = a + (n – 1)d 

      Tip: Always check if difference is positive (increasing) or negative (decreasing) 

 

•  
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  3. Tips for Special Term Patterns 

   3-Term AP → a-d, a, a+d 

• Middle term = average of first and third 

• Sum of 3 terms = 3a 

   4-Term AP → a-3d, a-d, a+d, a+3d 

• Pair terms from ends: (a-3d + a+3d), (a-d + a+d) 

• Sum = 4a 

   5-Term AP → a-2d, a-d, a, a+d, a+2d 

• Symmetric pattern → sum = 5a 

• Middle term = a 

      Tip: Sum of n-term symmetric AP = n × middle term 
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  4. Relations and Tricks 

• Sum of terms equidistant from ends = constant → always 2a for symmetric 

AP 

• If sum of n terms and common difference known → can find a or d 

• Word problems: Often sum of terms given → identify first term or common 

difference using formulas 

 

  5. Examples for Quick Reference 

1. Given 3-term AP: a-d, a, a+d → sum = 3a 

2. Given 4-term AP: a-3d, a-d, a+d, a+3d → sum = 4a 

3. Given 5-term AP: a-2d, a-d, a, a+d, a+2d → sum = 5a 

   Useful shortcut: For odd number of terms → sum = number of terms × 

middle term 

 

  6. Key Exam Tips 

• ✔ Check if terms are symmetrically arranged around middle term 

• ✔ Use aₙ = Sₙ – Sₙ₋₁ for problems with sum given 

• ✔ Always write first term, common difference clearly 

• ✔ For sums → pair first & last, second & second-last etc. to simplify 

• ✔ Check signs of d carefully for decreasing AP 

 

17

https://mathsgurukulam.com/class-10-maths-crash-course-just-299/


       Class 10 Maths – Triangles (Chapter 6: CBSE) – Quick Notes 

 

  1. Congruence of Triangles – Quick Recall 

Two triangles are congruent → same shape & same size 

Criteria (Shortcut Formulas for Exams): 

Rule Check / Use 

SSS All three sides equal → triangles congruent 

SAS Two sides + included angle equal → congruent 

ASA Two angles + included side equal → congruent 

AAS Two angles + non-included side → congruent 

RHS Right triangle: hypotenuse + one side equal → congruent 

      Exam Tip: 

• Congruence → exact matching sides & angles 

• Use when lengths are given or to prove equal sides/angles 

 

  2. Similarity of Triangles – Quick Recall 

Two triangles are similar → same shape, different size 

• Corresponding angles equal 

• Corresponding sides proportional 
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Shortcut Criteria: 

Rule Check / Use 

AA Two angles equal → triangles similar 

AAA All angles equal → triangles similar 

SAS One angle equal + sides around it in same ratio → similar 

SSS Corresponding sides in same ratio → similar 

      Exam Tip: 

• Similarity → ratios of sides → quickly solve lengths & ratios 

• If angles given → use AA/AAA 

• If sides given → use SAS/SSS 

 

•  

 

  4. Quick Step-by-Step for Questions 

1. Identify type: Congruence (equal size) or Similarity (same shape) 
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2. Choose rule: 

o Congruence → SSS, SAS, ASA, AAS, RHS 

o Similarity → AA, AAA, SAS, SSS 

3. Check sides/angles given → pick correct criterion 

4. Apply ratios (similar) or equal sides/angles (congruent) 

5. Use BPT if parallel line exists → shortcut for lengths 

6. Write final answer clearly (length/ratio/equality) 

      Tip: Always look for triangles inside triangles for ratios 

• Pair angles / sides symmetrically 

• Draw parallel lines mentally if not shown 

 

  5. High-Yield Exam Patterns 

• Prove triangles are similar → usually AA or SAS 

• Find unknown sides → use similarity ratios / BPT 

• Check congruence to prove equality of sides/angles → SSS, SAS, ASA 

• Word problems → triangle in ladder, poles, shadows → similarity + ratios 

 

Concept Criteria / Formula Use in Questions 

Congruence SSS, SAS, ASA, AAS, RHS Prove triangles exactly same → find equal sides/angles 

Similarity AA, AAA, SAS, SSS Find unknown sides, ratio of lengths 

BPT Line  

 

    Pro Tips  
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• Always look for parallel lines → use BPT 

• Angle equality first → decide similarity quickly 

• Sides given → check SSS/SAS first 

• Symmetry in triangle → look for shortcuts in ratios 

• Draw small sketch mentally → speeds up exam solving 
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       Class 10 Maths – Chapter 7: Coordinate Geometry – Quick Notes 
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       Class 10 Maths – Chapter 8: Trigonometry 

–                Quick Notes & Formulas 
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       Class 10 Maths – Chapter 9: Applications of Trigonometry  

                              Quick Revision Formulae 

 

 

  1. Important Terms 

• Line of Sight: The straight line drawn from the eye of an observer to the top 

(or bottom) of an object. 

• Angle of Elevation (θ): The angle formed when we look upward at an 

object from the horizontal line. 

• Angle of Depression (θ): The angle formed when we look downward at an 

object from the horizontal line. 

     In both cases, the reference line is horizontal. 

 

  2. Right Triangle Formation 

In every height & distance problem: 

• Object (building, tower, tree, pole, mountain, etc.) → forms perpendicular 

• Distance on ground → forms base 

• Line of sight → forms hypotenuse 

• Then use: sin, cos, tan 

 

line of sight

line of sight
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✔ Case 4: Angle of Depression (from top of building/tower to object on ground) 

• Draw horizontal line from observer’s eye 

• Angle of depression = angle of elevation (alternate interior angles) 

• Use same tan/cos/sin formulas

 

  5. Exam Tips 

✔ Always draw a neat diagram → marks for diagram too 

✔ Mark angle clearly as elevation (↑) or depression (↓) 

✔ Convert word to math: “height of tower”, “distance from object”, etc. 

✔ If observer’s eye level is given (say 1.5 m), subtract/add it from total height 

accordingly 

✔ Use tan θ wherever possible → simplest ratio for height/distance 

✔ Keep answer in meters (m) or as per unit given

 

  6. What CBSE Asks (2025) 

• 1 Mark / 2 Marks: Direct formula-based (height/distance with one angle). 

• 3 Marks: Two-step problems (two angles of elevation/depression). 

• 4 Marks: Application type with real life context (airplane, lighthouse, 

balloon, building, mountain) 
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       Class 10 Maths – Chapter 10: Circles – Quick Notes 

 

  1. Key Concepts 

• A circle is the set of all points in a plane at a fixed distance (radius) from a 

fixed point (centre). 

• A tangent to a circle is a line that touches the circle at exactly one point. 

• The point where the tangent touches the circle is called the point of 

contact. 

     Tangent ≠ Secant (secant cuts circle at 2 points, tangent touches at 1 point). 
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  4. Number of Tangents Possible 

• Point on circle → 1 tangent 

• Point outside circle → 2 tangents 

• Point inside circle → 0 tangents 

 

  7. CBSE Question Types (2025) 

1. Prove tangent ⟂ radius (Theorem based). 

2. Find length of tangent given radius & distance from centre. 

3. Two tangents from external point → form isosceles triangle, solve. 

4. Application sums (circle in real life: wheel, park, etc.). 

 

Fig. 3

31

https://mathsgurukulam.com/class-10-maths-crash-course-just-299/


       CBSE Class 10 Mathematics – Chapter 12: Areas Related to Circles 
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  Theorems / Results Used 

1. Angle at center = 2 × angle at circumference 

(Sometimes used in finding θ) 

2. Perpendicular from center to chord bisects chord 

(Helps in finding triangle area inside circle) 
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    Final Exam Tip: 

• Always check whether θ is given in degrees or radians. 

• Read carefully if question is about sector, segment, semicircle, or 

shaded part. 

• Most CBSE questions are direct formula + subtraction method. 
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                    CBSE Class 10 Mathematics – Chapter 12 

                               SURFACE AREA AND VOLUME 
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36

https://mathsgurukulam.com/class-10-maths-crash-course-just-299/


               CBSE Class 10 – Chapter 13: Statistics 

  1. What is Statistics? 

It deals with collection, classification, representation, and interpretation of numerical data. 
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                         CBSE Class 10 – Chapter 15: Probability 
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