
Grade 10
Mathematics Chapter Notes

BYJU
'S



CONTENTS
S. No. Chapter Page Number

1
Real Numbers

1

2
Polynomials

6

3 Pair of Linear 

Equations in Two 

Variables

13

4
Quadratic Equations

21

5 Arithmetic 

Progressions
27

6
Triangles

35

7 Coordinate 

Geometry
46

8 Introduction to 

Trigonometry
53

9 Some Applications 

of Trigonometry
62

10
Circles

68

11 Areas Related To 

Circles
76

12 Surface Areas and 

Volumes
85

13
Statistics

95

14
Probability

103

BYJU
'S



Real Numbers

CHAPTER NOTES

1

BYJU
'S



1. Fundamental Theorem of 
    Arithmetic

2. Irrational Numbers

Topics

2

BYJU
'S



3

BYJU
'S



4

BYJU
'S



Real Numbers
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Theorem of 
Arithmetic

Irrational 
Numbers
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non-repeating
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Defini tion of a Polynomial

An algebraic expression in which the variable(s) is/are raised to non-negative 
integral exponents is called a polynomial. 

Polynomials

Standard Form of a Polynomial in 𝑥𝑥 of Degree 𝑛𝑛

Polynomials

Poly means many nomials means terms

So, polynomials means many terms

“ “ “ “

An algebraic expression of the form

𝐩𝐩 𝒙𝒙 = 𝒂𝒂𝒏𝒏𝒙𝒙𝒏𝒏 + 𝒂𝒂𝐧𝐧−𝟏𝟏𝒙𝒙𝐧𝐧−𝟏𝟏 + ⋯+ 𝒂𝒂𝟏𝟏𝒙𝒙 + 𝒂𝒂𝟎𝟎,

where 𝒂𝒂𝟎𝟎,𝒂𝒂𝟏𝟏,𝒂𝒂𝟐𝟐, … ,𝒂𝒂𝒏𝒏 are real numbers and 𝒂𝒂𝒏𝒏 ≠ 𝟎𝟎 ,

is the standard form of a polynomial in 𝑥𝑥 of degree 𝑛𝑛.
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Degree = 2.

Terms Related to Polynomials

𝒑𝒑 𝒙𝒙 = 𝟒𝟒𝒙𝒙𝟐𝟐 − 𝟏𝟏

Zeroes of 𝑝𝑝(𝑥𝑥) are ± 𝟏𝟏
𝟐𝟐

, since 

𝑝𝑝 1
2

= 𝑝𝑝 − 1
2

= 0.

Value of 𝑝𝑝(𝑥𝑥) at 𝒙𝒙 = 𝟏𝟏 is 
𝑝𝑝 1 = 4 1 2 − 1 = 3.

The Degree of a Polynomial 𝑝𝑝 𝑥𝑥 is the highest exponent to 
which 𝑥𝑥 is raised.

The Value of a Polynomial 𝑝𝑝(𝑥𝑥) at x = k is obtained by 
replacing x = k in the polynomial expression.

A real number ′𝑎𝑎′ is a Zero of a Polynomial 𝑝𝑝(𝑥𝑥) if 
𝑝𝑝(𝑎𝑎) = 0.
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Special Types of Polynomials

Based on
Number of Terms

Based on
Degree

1 term → Monomial

Ex: 𝑥𝑥, −5𝑦𝑦

2 terms → Binomial

Ex: 2𝑥𝑥 −5, 6𝑦𝑦 + 8

3 terms → Trinomial

Ex: 𝑥𝑥2 − 3𝑥𝑥 + 2

Degree = 1 → Linear

Ex: 2𝑦𝑦 − 3

Degree = 2 → Quadratic

Ex: 4𝑥𝑥2 + 5𝑥𝑥 − 2

Degree = 3 → Cubic

Ex: 8𝑥𝑥3 − 5
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Relationship between Zeroes and 
Coefficients of a Polynomial

Sum of zeroes = 𝜶𝜶 + 𝜷𝜷 =
−𝒃𝒃
𝒂𝒂

Product of zeroes = =
𝒄𝒄
𝒂𝒂

Quadratic Polynomial

General form: 𝑝𝑝(𝑥𝑥) = 𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑥𝑥 + 𝑐𝑐

Sum of zeroes = 𝜶𝜶 + 𝜷𝜷 + 𝜸𝜸 =
−𝒃𝒃
𝒂𝒂

Cubic Polynomial

General form:

Sum of product of zeroes 
taken two at a time = 𝜶𝜶𝜷𝜷 + 𝜷𝜷𝜸𝜸 + 𝜸𝜸𝜶𝜶 =

𝒄𝒄
𝒂𝒂

Product of zeroes    = 𝜶𝜶𝜷𝜷𝜸𝜸 =
−𝒅𝒅
𝒂𝒂

𝑝𝑝(𝑥𝑥) = 𝑎𝑎𝑥𝑥3 + 𝑏𝑏𝑥𝑥2 + 𝑐𝑐𝑥𝑥 + 𝑑𝑑

𝜶𝜶𝜷𝜷
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Polynomials

Mind Map

Degree of a 
Polynomial

Value of a Polynomial 
at a Point

Special Types of 
Polynomials

Zeroes of a 
Polynomial

Relationship 
between Zeroes and 

Coefficients of a 
Polynomial
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Pair of Linear Equations in
Two Variables

CHAPTER NOTES
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1. Linear Equations in Two Variables

General Form

𝑎𝑎𝑥𝑥 + 𝑏𝑏𝑦𝑦 + 𝑐𝑐 = 0
Coefficients

Variables

Constant

Pair of Linear Equations in Two Variables

2𝑥𝑥 + 7𝑦𝑦 + 5 = 0

8𝑥𝑥 + 3𝑦𝑦 + 3 = 0

Consider two different equations in 𝑥𝑥 and 𝑦𝑦,

These two combined are known as pair of linear equations in two 

variables.

where, a and b are non-zero real numbers 

General Form of Pair of Linear Equations in Two Variables

𝑎𝑎1𝑥𝑥 + 𝑏𝑏1𝑦𝑦 + 𝑐𝑐1 = 0
𝑎𝑎2𝑥𝑥 + 𝑏𝑏2𝑦𝑦 + 𝑐𝑐2 = 0
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2. Types of Pairs of Linear Equations

Parallel Lines Intersecting Lines Coinciding Lines

𝑎𝑎1

𝑎𝑎2

𝑏𝑏1

𝑏𝑏2

𝑐𝑐1

𝑐𝑐2
= ≠

𝑎𝑎1

𝑎𝑎2

𝑏𝑏1

𝑏𝑏2
≠

𝑎𝑎1

𝑎𝑎2

𝑏𝑏1

𝑏𝑏2

𝑐𝑐1

𝑐𝑐2
= =

Consistent equations
At least one solution

Inconsistent equations
No solution

3. Methods of Solving Pairs of 
Linear Equations

Methods of Solving

Graphical Method Algebraic Methods

Substi tution Method Elimination Method Cross-Multiplication Method

16
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3.1 Graphical Method

𝒙𝒙 0 −
1
2

1

𝒚𝒚 1 0 3

𝒙𝒙 0 3 1

𝒚𝒚 9
2

0 3

2𝑥𝑥 − 1𝑦𝑦 = −1

3𝑥𝑥 + 2𝑦𝑦 = 9

3𝑥𝑥 + 2𝑦𝑦 = 9

2𝑥𝑥 − 1𝑦𝑦 = −1 ,

(1, 3) The x-coordinate and the y-coordinate

of the point at which the two lines 

intersect is the solution(s) of the pair of 

equations. 

To construct a line, we need at least two point of the line, we find the value 
substi tuting values of x and y in the two equations.

xx”

y”

y

Find points to construct lines on a graph paper for the two given equations

Draw the two line on a graph and mark the points at which they intersect.
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3.2 Substitution Method

𝑥𝑥 + 𝑦𝑦 = 4 , 𝑥𝑥 − 𝑦𝑦 = 2

𝑥𝑥 − 𝑦𝑦 = 2
𝑥𝑥 − 4 − 𝑥𝑥 = 2
2𝑥𝑥 − 4 = 2
𝑥𝑥 = 3

𝑦𝑦 = 4 − 𝑥𝑥

𝑥𝑥 + 𝑦𝑦 = 4
3 + 𝑦𝑦 = 4
𝑦𝑦 = 1

Take one of the equations and move 'y' to LHS and the rest to RHS 
to get the value of 'y' in terms of 'x'.

Substi tute the obtained value of 'y' in the other equation to get the 
numerical value of 'x'.

Now, substi tute the obtained value of 'x' in ei ther of the equations to 
get the value of 'y'.
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Subtract the second equation from the first 
equation by reversing all the signs.

Equalise the coefficients of the variable to 
be eliminated by multiplying every term of 

the equation wi th the same number.

Substi tute the value of the now known 
variable into the simpler equation to get the 

value of the other variable.

Verify the values obtained for
𝑥𝑥 and 𝑦𝑦 by putting them

in the given equations

Note down equations aligned to respective 
variables as shown.

Pick the variable which will be easier to 
eliminate.

3.3 Elimination Method

+3𝑥𝑥 +2𝑦𝑦 = +18

+5𝑥𝑥 +4𝑦𝑦 = +32

+6𝑥𝑥 +4𝑦𝑦 = +36

−5𝑥𝑥 −4𝑦𝑦 = −32

+𝑥𝑥 +0𝑦𝑦 = +4

3𝑥𝑥 + 2𝑦𝑦 = 18 , 5𝑥𝑥 + 4𝑦𝑦 = 32

+3𝑥𝑥
× 2

+2𝑦𝑦
× 2

= +18
× 2

+5𝑥𝑥 +4𝑦𝑦 = +32

+3𝑥𝑥 +2𝑦𝑦 = +18

+5𝑥𝑥 +4𝑦𝑦 = +32

From the above, x = 4 and y = 3. 
Therefore, (4,3) is the solution of the 

simultaneous equations 
“3x + 2y = 18" and

“5x + 4y = 32".

=

=

=

=

=

= 18

= 32

3𝑥𝑥 + 2𝑦𝑦 = 18
⇒ 3 × 4 + 2𝑦𝑦 = 18

12 + 2 = 18⇒
⇒ 2𝑦𝑦 = 6
⇒ 𝑦𝑦 = 3

𝑥𝑥 = 4
We know that,

And, = 3𝑥𝑥 + 2𝑦𝑦
= 3 × 4 + 2 × 3
= RHS

5𝑥𝑥 + 4𝑦𝑦 = 32
5𝑥𝑥 + 4𝑦𝑦=
5 × 4 + 4 × 3=

= RHS

3𝑥𝑥 + 2𝑦𝑦 = 18,

LHS

LHS

1 2

3 4

5 6
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Pair of Linear 
Equations in Two 

Variables

General Form of a 
Linear Equation

Types of Pairs of 
Linear Equations

Algebraic 
Method

Methods of Solving 
Pairs of

Linear Equations
Graphical 

Method
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Quadratic Equations

CHAPTER NOTES
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Standard Form

a𝑥2 + b𝑥 +c = 0

a ≠ 0

P(𝑥) = (𝑥 -2)(𝑥 -2)
𝑥 = 2 & 2

(𝑥 -2)(𝑥 -2)= 0
𝑥 = 2 & 2

(𝑥-2)(𝑥 -2)=0
𝑥 = 2 
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Methods to Solve  
Quadratic Equations

×

9𝑥2 - 3𝑥 - 2 = 0.

9𝑥2 - 6𝑥 + 3𝑥 - 2 = 0.

3𝑥(3𝑥 – 2) + 1(3𝑥 – 2) = 0.

(3𝑥 – 2) (3𝑥 +1) = 0.

𝑥 = 
2

3
or 𝑥 = -

2

3

(3𝑥 – 2) (3𝑥 + 1) = 0

a𝑥2 + b𝑥 + c = 0.
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a𝑥 2 + b𝑥 +c = 0

=
−𝑏 ± 𝑏2 − 4a𝑐

2a

b 2 - 4ac ≥ 0

𝑥 =
−𝑏 + 𝑏2 − 4a𝑐

2a
𝑥 =

−𝑏 − 𝑏2 − 4a𝑐

2a

“𝑏2 – 4a𝑐” .

𝒃2 – 4a𝒄 < 0𝒃2 – 4a𝒄 > 0 𝒃2 – 4a𝒄 = 0

−𝑏 − 𝐷

2a
−𝑏 + 𝐷

2a

−𝑏

2a

−𝑏

2a
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Mind Map
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POST CLASS NOTES

Triangles
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Similar Triangles

A

B C

P

Q

= k

k∠A = ∠P

∠B = ∠Q

∠C = ∠R

AB

PQ
=

BC

QR
=

CA

RP

37

BYJU
'S



Criteria for Similarity 
of Triangles

AB

PQ
=

BC

QR
=

CA

RP

AB

PQ
=

BC

QR
=

2

3

∠B = ∠Q

P

Q R

A

B C

7

6

5
14

12

10

A

B C

10

8

60°

P

Q R

15

12

60°

P

Q R50° 60°

70°

X

Y Z

70°

60°50°
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∆ABC~ ∆ADC ~ ∆ADB AA

Ratio of Areas of 
Similar Triangles

A

B

C

D

A

B C

P

Q R

Area(∆ABC)

Area(∆PQR)
=

AB

PQ

2

=
BC

QR

2

=
CA

RP

2
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Basic Proportionality Theorem

Area of ∆APQ = 
1

2
× AP × QN

Area of ∆PBQ =
1

2
× PB × QN

Area of ∆APQ =
1

2
× AQ × PM

Area of ∆QCP =
1

2
× QC × PM

Area of ∆ APQ
Area of ∆ PBQ

= =  
AP

PB
…………(1)

∴ ∆PBQ = ∆QCP …………(3)

(1), (2) (3) 

A

B C

P Q

N M

1

2
× AP × QN

1

2
× PB × QN

1

2
× AQ × PM

1

2
× QC × PM

Area of ∆ APQ
Area of ∆ QCP

= = 
AQ

QC
………(2)

AP

PB
= 

AQ

QC
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Converse of Basic 
Proportionality Theorem

DE

DE BC DE’ BC

……(2)

1 2

AE

EC
=

AE′

E′C

AE

EC
+ 1 =  

AE′

E′C
+ 1          

AE+EC

EC
=  

AE′+E′C

E′C

AC

EC
=

AC

E′C
, EC = E’C

E E’

DE’ || BC

∴   DE || BC.

, DE || BC.                 
AD

DB
=

AE

EC

AD

DB
=

AE

EC

AD

DB
=

AE’

E’C

……(1)

A

B
C

D
E′

E
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Properties of 
Right-Angled Triangles

△ADB ~ △ABC

∴
AD

AB
= 

AB

AC
(

)

AB2 = AD × AC …………(1)

, △ADC ~△ABC

∴
CD

BC
=

BC

AC

BC2= CD × AC …………(2)

(1) + (2)

AB2 + BC2 = AD × AC + CD × AC

AB2 + BC2 = AC (AD + CD)

AD + CD = AC

A

B

C

D

∴ AC2 = AB2 + BC2
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△EGF, 

EF2 = EG2 + FG2 = b2 + a2 ……(1)

△ABC, 

AB2 = AC2 + BC2 = b2 + a2 ……(2)

(1) (2)

EF2 = AB2

EF = AB

⇒ △ ACB ≅ △EGF SSS

⇒ ∠C

∴ △ABC

△EGF, 
AC = EG  BC = FG.

A

B

C b

a
c

F

G Eb

a
c
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Important Theorems and Formulae

A

B C

P Q

b

a c

SSS

AAA/AA

SAS

A

B C

P

Q R

X

Y Z

P

Q R

A

B C

P

Q R

a2 + b2 = c2

PQ || BC,   AP

PB
= 

AQ

QC
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Mind Map
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POST CLASS NOTES

Coordinate 
Geometry
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1. Fundamentals

2. Distance Formula

3. Section Formula

4. Area of Triangle

3.1 Mid-Point Formula

Topics
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Fundamentals

X0

Y

(x1 , y1)P

y1

x1

(x1 , 0)

(0 , y1)

(0 , 0)

Origin
Distance of a point from 
the x-axis is y coordinate 
or ordinate

Distance of a point from the 
y-axis  is x coordinate or
abscissa
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Distance Formula

X0

Y

(x1 , y1) P

Q (x2 , y2)

R

A N

(y2 – y1)

(x2 – x1)

Steps  to Derive

Using  Pythagoras  theorem: 

Now, PR = (𝑥𝑥2 – 𝑥𝑥1) and QR =(𝑦𝑦2 – 𝑦𝑦1)

PQ = PR 2 + (𝑄𝑄R)2

Distance, PQ = 𝒙𝒙𝟐𝟐 − 𝒙𝒙𝟏𝟏 𝟐𝟐 + 𝒚𝒚𝟐𝟐 − 𝒚𝒚𝟏𝟏 𝟐𝟐
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Section Formula

Steps  to Derive

△PRM ∼△ MSQ  (Similar triangles)

On solving for x and y separately:

𝑃𝑃𝑃𝑃
𝑃𝑃𝑀𝑀

= 𝑃𝑃𝑃𝑃
𝑃𝑃𝑀𝑀

= 𝑃𝑃𝑃𝑃
𝑀𝑀𝑀𝑀

M(𝐱𝐱, 𝐲𝐲) = 𝐦𝐦𝟏𝟏𝐱𝐱𝟐𝟐+𝐦𝐦𝟐𝟐𝐱𝐱𝟏𝟏
𝐦𝐦𝟏𝟏+𝐦𝐦𝟐𝟐

, 𝐦𝐦𝟏𝟏𝐲𝐲𝟐𝟐+𝐦𝐦𝟐𝟐𝐲𝐲𝟏𝟏
𝐦𝐦𝟏𝟏+𝐦𝐦𝟐𝟐

X0

Y

(x1 , y1) P

Q (x2 , y2)

M

A C

(x, y)

B

m1

m2

R

S

𝑚𝑚1

𝑚𝑚2
= 𝑥𝑥−𝑥𝑥1

𝑥𝑥2−𝑥𝑥
= 𝑦𝑦−𝑦𝑦1

𝑦𝑦2−𝑦𝑦

( (
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Mid-Point Formula

Steps  to Derive

M(x, y) =   m1x2+m2x1
m1+m2

, m1y2+m2y1
m1+m2

M is the mid point , so m1 : m2 = 1 : 1

M(𝐱𝐱, 𝐲𝐲) = 𝐱𝐱𝟏𝟏 𝐱𝐱𝟐𝟐
𝟐𝟐

, 𝐲𝐲𝟏𝟏 𝐲𝐲𝟐𝟐
𝟐𝟐

X0

Y

(x1 , y1) P

Q (x2 , y2)

M

A C

(x, y)

B

m1

m2

∴ m1 = 1 and m2 = 1

Section Formula

(

(

(( + +
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Coordinate 
Geometry

Distance Formula

Section Formula Area of Triangle

Mid-Point Formula

Mind Map
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POST CLASS NOTES

Introduction to 
Trigonometry

53

BYJU
'S



25° 𝟑𝟎°

Topics
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Trigonometric Ratios

sin θ = 
𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

cos θ = 
𝐴𝑑𝑗𝑎𝑐𝑒𝑛𝑡

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

tan θ = 
sin 𝜃

cos 𝜃
= 𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒

𝐴𝑑𝑗𝑎𝑐𝑒𝑛𝑡

i. sin θ i. cosec θ = 
𝟏

sin 𝜽
=  

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒

ii. sec θ = 
𝟏

cos 𝜽
= 

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

𝐴𝑑𝑗𝑎𝑐𝑒𝑛𝑡

iii. cot θ = 
𝟏

tan 𝜽
= 

𝐴𝑑𝑗𝑎𝑐𝑒𝑛𝑡

𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒
iii. tan θ

ii. cos θ 

O

Q

P
θ O

p
p

o
si

te
 s

id
e 

(O
)

Adjacent side (A)
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𝜽

Trigonometric Ratios of 
Standard Angles

𝜽 0° 30° 45° 60° 90°

3

2

1

2
0 1

1

2

320 41

3

4

2

4

0

4

4

4

1

4

sin 0° sin 30° sin 45° sin 60° sin 90°sin 𝜽

0

4

1

4

2

4

3

4

4

4
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Trigonometric Ratios of 
Standard Angles

sinθ

0° 30° 45° 60° 90°

cosθ

3

2

1

2

tanθ

sinθ

Logic

Reverse 
sinθ

sinθ

cosθ

cosecθ

secθ

cotθ

1

sinθ

1

cosθ

1

tanθ

0 1
1

2

1

2
1 0

3

2

310
Not 

defined

1

3

1

2

3 1 0
Not 

defined

1

3

2 1
Not 

defined
2

2

3

Not 
defined

1 2
2

3
2

Angles

Ratios
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∆ ABC

∆ ABC

s𝑖𝑛 𝜃 =
𝑎

𝑐
……………

𝑐𝑜𝑠 𝜃 =
𝑏

𝑐
……………

a2 + b2 = c2

c2

𝑎2

𝑐2 +
𝑏2

𝑐2 = 1

Proof of Trigonometric 
Identities

A

B

C
θ

a

b

sin𝟐 𝜽 + cos𝟐 𝜽 = 𝟏

𝑎2

𝑐2 + 𝑏2

𝑐2 = 𝑐2

𝑐2
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𝟏 + 𝐭𝐚𝐧𝟐𝛉 = 𝐬𝐞𝐜𝟐𝛉

sin2 θ + cos2 θ = 1

Cos2 θ

𝟏 + 𝐜𝐨𝐭𝟐𝛉 = 𝐜𝐨𝐬𝐞𝐜𝟐𝛉

sin2 θ + cos2 θ = 1

sin2 θ

Three Basic Trigonometric Identities

3
sin2θ + cos2θ = 1
sin2θ = 1 − cos2θ
cos2θ = 1 − sin2θ

𝑠𝑒𝑐2𝜃 − 𝑡𝑎𝑛2𝜃 = 1
1 + 𝑡𝑎𝑛2𝜃 = 𝑠𝑒𝑐2𝜃
𝑠𝑒𝑐2𝜃 − 1 = 𝑡𝑎𝑛2𝜃

𝑐𝑜𝑠𝑒𝑐2𝜃 − 𝑐𝑜𝑡2𝜃 = 1
1 + 𝑐𝑜𝑡2𝜃 = 𝑐𝑜𝑠𝑒𝑐2𝜃
𝑐𝑜𝑠𝑒𝑐2𝜃 − 1 = 𝑐𝑜𝑡2𝜃

1 2

sin2θ

cos2θ
+ 

cos2θ

cos2θ
= 

1

cos2θ

tan2 θ + 1 = sec2 θ

sin2θ

sin2θ
+ 

cos2θ

sin2θ
= 

1

sin2θ

1 +  cot2 θ = cosec2 θ
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Mind Map
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POST CLASS NOTES

Some Applications of 
Trigonometry
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Topics
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1. Basic Terminologies

θ

θ
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2. Assumptions Made 
While Solving

°

A B

C

A B

C

45o

A B

C

A B

C
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3. Trigonometric Ratios of 
Some Common Angles

sinθ

0° 30° 45° 60° 90°

cosθ

3

2

1

2

tanθ

sinθ

Logic

Reverse 
sinθ

sinθ

cosθ

cosecθ

secθ

cotθ

1

sinθ

1

cosθ

1

tanθ

0 1
1

2

1

2
1 0

3

2

310
Not 

defined

1

3

1

2

3 1 0
Not 

defined

1

3

2 1
Not 

defined
2

2

3

Not 
defined

1 2
2

3
2

Angles

Ratios
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AE
DE

28.5

4. Method of Solving Questions

°

AB = ?

AE

AE

AB = (28.5 + 1.5) m = 30 m.

45o

D E

A

28.5 m

A

45o

BC

D E

tan 45o =

=1

= 28.5 m
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Mind Map
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POST CLASS NOTES

Circles
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Tangent line

Point of Tangency

O

P

1. Lines related to a Circle

2. Tangents and Secants

3. Number of Tangents

4. Theorems related to a Tangent

5. Important Corollaries

Topics
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Circles

Lines related to Circle

Tangent

Diameter

Line outside the circle

Secant

Chord

Centre
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For any point on the 
circumference of a circle, 
No. of tangents = 1

O O

A

O

A

B

Does not touch the circle

No point of intersection

2 points of intersection

PQ  is the secant

Touches only at 1 point

PQ  is called tangent

No. of  Tangents

O

A

No. of tangents from an external 
point to circle = 2

Tangents and Secants
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Tangent line O

P

Theorems related to Tangent

Tangents and Radius

Theorem 1 Theorem 2

1: Tangents and Radius 

O

A
PQ

Centre Radius

PQ is the tangent 

Tangents from external point
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2: Tangents from external point

Tangent lineExternal Point

PT is tangent 
at P

QT is tangent
at Q
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A

B

P

O

C1C2 For C1 and C2 being concentric circles,

OP is perpendicular bisector of AB

AP = PB

PA and PB are 2 tangents drawn from an
external point P to a circle wi th centre at O,

∠APB = 2∠BAO 

x and y are supplementary 
i.e. x + y = 180°

∠PAB = ∠PBA = (90° - x
2)  

x

(90°- x
2 )

x
2

Important Corollaries
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Mind Map

Circles

Line and a circle

Tangents and 
secants

Tangents Important 
corollaries

Number of tangents Theorems related 
to tangents

Tangent and radius
Tangents from 
external point
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Areas Related to Circle
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Topics
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1. Area of Sector

θ

𝜃

360°
× 𝜋𝑟2

360° − 𝜃

360°
× 𝜋𝑟2

𝜃

𝜃
1800

𝜋

Sector
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θ

360o-θ

360° − 𝜃

360°
× 2𝜋𝑟

2. Area of Segment

Length of Arc

Segment

𝜃

360°
× 2𝜋𝑟
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θ

θ

Area of Segment

1

2
× 𝑟2 𝜃 − 𝑠𝑖𝑛𝜃

θr

1

2
× 𝑟2 × [

𝜋

1800
𝜃 − 𝑠𝑖𝑛𝜃]

∆

– ∆
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General Formula

–

3. Area of Combined Plane Figures

∆

Example
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Find the area of the track.

Step 1

Step 2

Methodology
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Step 3

−

−
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Mind Map
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Surface Areas 
and 

Volumes
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Topics to be Covered

USE THIS AREA FOR ARTWORK (RELATED TO 
THE CHAPTER, CREATE AN ENVIRONMENT).

Clipmask this area 
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1. Formulae of Solids

Cuboid

Cylinder

𝝅

𝝅 𝝅

𝛑

Cube
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Sphere

Cone

𝝅

𝝅 𝝅

𝝅

𝝅

𝝅

Hemisphere

𝝅

𝝅

𝝅

1. Formulae of Solids
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Cone Cylinder

HemisphereHemisphere Cylinder

2. Combination of Solids
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𝝅 𝝅

Total Surface Area

3. Surface Area of
Combination of Solids
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Total Surface Area

𝝅 𝝅 𝝅

3. Surface Area of
Combination of Solids
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𝝅

4. Volume of
Combination of Solids

Volume
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4. Volume of
Combination of Solids

𝝅𝝅𝝅

Volume
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Mind Map
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POST CLASS NOTES

Statistics
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1. Mean 

2. Cumulative Frequency 

3. Median

4. Mode

Topics
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Mean

Mean of Grouped Data

Mean is a measure of central tendency which gives the average of a data.

Class mark (!") = 
Upper Class Limi t + Lower Class Limi t

#!̅ = Σ'"!"
Σ'"

Direct Method

Step Deviation Method

Assumed Mean Method

An arbi trary mean ”a” is chosen which is 
called ”assumed mean”, somewhere in the 
middle of all the values of x.

!̅ = ( + Σ'"*"
Σ'"

Where *" = (!" – a)

!̅ = ( + Σ'"/"
Σ'"

×ℎ Where /" = 234 and h is class size of class interval
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Cumulative Frequency

Cumulative frequency is the sum of all the frequencies up to the current point.

Less-than type cumulative frequency table

More-than type cumulative frequency table

Marks Number of students

30-40 3

0-10

10-20

20-30

5

3

4

Marks Cumulative 
frequency

Less than 40

Less than 10

Less than 20

Less than 30

5

5 + 3 = 8

8 + 4 = 12

12 + 3 = 15

Marks Number of students

30-40 3

0-10

10-20

20-30

5

3

4

Marks Cumulative 
frequency

More than or equal to 30

More than or equal to 0

More than or equal to 10

More than or equal to 20

5

15 - 5 = 10

10 - 3 = 7

7 - 4 = 3
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Graphical Representation 
of Cumulative Frequency 

Distribution

Less than Ogive More than Ogive

To draw the graph of less than ogive, take 
the upper limi ts of  the class interval and 
mark the respective less than frequency. 
Then, join the dots by a smooth curve.

To draw the graph of more than ogive, 
take the lower limi ts of the  class interval 
on the x-axis and mark the respective 
more than frequency. Then, join the dots 
by a smooth curve.

Let's say class interval 70 – 80, the 
frequencies included in this interval are 
from 70 ≤ f < 80 , 
which means the frequencies 
corresponding to 80 
do not belong to this class interval.
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Median of Grouped Data

Algebraic Method

Median= " +
$
% & '(
( ×ℎ

l = Lower limi t of median class
n = Number of observations
f = Frequency of median class
cf = Cumulative frequency of preceding class 
h = Class size

Graphical Method

Median can be obtained by ei ther the less than type or more than type ogive. 
The given methodology is applicable for both,  i.e., less than or more than 
ogive. 

1. Find the middle point of total 
number of cumulative frequency 
of the given dataset and mark i t 
as N on the y-axis. 

2. From N, draw a line parallel to X 
axis to intersect the ogive at point 
A. 

3. Drop a perpendicular from A on 
X axis. This value will represent 
the median.
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Mode of Grouped Data

Mode	= ' + )* + ),
-)*+ ), +)-

×/

l = lower class limi t of the modal class

h = class interval size

f1 = frequency of the modal class

f0 = frequency of the preceding class

f2 = frequency of the succeeding class

Empirical Formula

3	Median	=	Mode	+	2	Mean
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Mind Map

Statistics

Mean

Median

Mode

Graphical Representation 
of Cumulative Frequency 

Direct Mean 
Method Step Deviation 

Method

Assumed Mean 
Method

Empirical Formula
3 Median = Mode + 2 Mean

Algebraic Method
Geometric Method
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POST CLASS NOTES

PROBABILTY
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Topics
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1. Basic Terminology

❖

❖

❖

❖

❖

❖

❖

•

•
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2. Types of Probability

𝑷(𝑬) = 
𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒇𝒂𝒗𝒐𝒖𝒓𝒂𝒃𝒍𝒆 𝒐𝒖𝒕𝒄𝒐𝒎𝒆𝒔

𝑻𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒑𝒐𝒔𝒔𝒊𝒃𝒍𝒆 𝒐𝒖𝒕𝒄𝒐𝒎𝒆𝒔

❖
𝟏

𝟐

❖
𝟏

𝟐

𝑃(𝐸)

𝟎 ≤ 𝑷(𝑬) ≤ 𝟏
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3. Types of Events

❖

❖

❖

❖

0
1

2
1

❖

❖

❖

❖
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3. Types of Events

❖ ത𝐸

❖ 𝑬 ഥ𝑬

❖ ഥ𝑬 𝑬

𝑷(ഥ𝑬) = 𝟏 – 𝑷(𝑬)

𝑬 ഥ𝑬
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4. Important Formulae

𝑷(𝑬) = 
𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒇𝒂𝒗𝒐𝒖𝒓𝒂𝒃𝒍𝒆 𝒐𝒖𝒕𝒄𝒐𝒎𝒆𝒔

𝑻𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒑𝒐𝒔𝒔𝒊𝒃𝒍𝒆 𝒐𝒖𝒕𝒄𝒐𝒎𝒆𝒔

𝟎 ≤ 𝑷 𝑬 ≤ 𝟏

𝐸 ത𝐸,

𝑷(ഥ𝑬) = 𝟏 – 𝑷(𝑬)
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Mind Map
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