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What is a

A closed figure formed by
joining three line segments is
called a TRIANGLE.

A

Properties of a Triangle

* O

« Atriangle has three sides, three vertices, and three angles.

« The sum of the three interior angles of a triangle is always 180°.

« The sum of the length of two sides of a triangle is always greater than
the length of the third side.

« Atriangle with vertices P, Q, and R is denoted as APQR.


https://www.splashlearn.com/math-vocabulary/geometry/side
https://www.splashlearn.com/math-vocabulary/geometry/vertex
https://www.splashlearn.com/math-vocabulary/geometry/angle

Different Types of Triangles
To classify triangles according to their angles, we measure each of its
interior angles. Triangles can be classified by angles, as:

« Acute Triangle |« Right Triangle « Obtuse Triangle

Triangles by Angles

N

Acute Right Obtuse

All angles acute One right angle One obtuse angle

An acute triangle has all interior angles acute (less than 90°), a right
triangle has one right angle (equal to 90°) and an obtuse triangle has one
obtuse angle (greater than 90°).

To classify the triangles according to their sides, we measure the length
of each of its sides. Triangles can be classified by their sides, as:

Equilateral

: « lIsosceles Triangle |« Scalene Triangle
Triangle

Triangles by Sides

| [~

Equilateral Isosceles Scalene
All three sides are equal Two sides are equal MNo sides are equal

To classify triangles according to both angles and sides, we measure the
interior angles and length of the sides of the triangle. Few examples of
triangles classified on the basis of both angles and sides are:

o Acute Equilateral |[¢ RightIsosceles e Obtuse Scalene
Triangle Triangle Triangle




Triangles by Sides and Angles

| | N

Acute Equilateral Right Isosceles Obtuse Scalene
Triangle Triangle Triangle
All angles measure < 90° One angle = 90° One angle measures >90"
All sides are equal. Two sides are equal. Mo side is equal.

Classify Triangles

By Side By Angle

Equilateral Triangle Acute triangle

has three equal sides has three angles < 90°
Isosceles Triang!e Right triangle

has two equal sides has one angle = 90°
Scalene Triangle Obtuse triangle

has no equal sides has one angle > 90°

Definition

Trigonometric Ratios are defined as the values of all the trigonometric
functions based on the value of the ratio of sides in a right-angled
triangle. The ratios of sides of a right-angled triangle with respect to
any of its acute angles are known as the trigonometric ratios of that
particular angle.

The three sides of the right triangle are:
« Hypotenuse (the longest side)

« Perpendicular (opposite side to the angle)
« Base (Adjacent side to the angle)



How to Find Trigonometric Ratios?

Consider a right-angled triangle, right-angled at B.

A

Hypotenuse

Perpendicular
Side

Adjacent
Side

With respect to £C, the ratios of trigonometry are given as:

« sine: Sine of an angle is defined as the ratio of the side
opposite(perpendicular side) to that angle to the hypotenuse.

« cosine: Cosine of an angle is defined as the ratio of the side
adjacent to that angle to the hypotenuse.

. tangent: Tangent of an angle is defined as the ratio of the side
opposite to that angle to the side adjacent to that angle.

« cosecant: Cosecant is a multiplicative inverse of sine.
« secant: Secant is a multiplicative inverse of cosine.
« cotangent: Cotangent is the multiplicative inverse of the tangent.

The above ratios are abbreviated as sin, cos, tan, cosec, sec and tan
respectively in the order they are described. So, for A ABC, the ratios are
defined as:

sin C = (Side opposite to £C)/(Hypotenuse) = AB/AC

cos C = (Side adjacent to £C)/(Hypotenuse) = BC/AC

tan C = (Side opposite to £C)/(Side adjacent to C) = AB/BC

cosec C= 1/sin ,C = (Hypotenuse)/ (Side Opposite to 2C) = AC/AB

sec C = 1/cos, C = (Hypotenuse)/ (Side adjacent to £C) = AC/BC

cot C = 1/tan ,C = (Side adjacent to «C)/(Side opposite to C)= BC/AB



Trigonometric Ratios Table

The trigonometric ratios for some specific angles such as 0 °, 30 °, 45 °,
60 ° and 90° are given below, which are commonly used in mathematical
calculations.

commonly used in mathematical calculations.

Angle  0° 30° 45° 60°  90°
SinC 0 1/2 12 321
CosC 1 \3/2 172 112 0
TanC 0 13 1 \3 %
CotC \3 1 IN3 0
SecC 1 23 V2 2 %
gosec oo 2 2 2731

From this table, we can find the value for the trigonometric ratios for
these angles. Examples are:

« Sin30°=%
e C0s90°=0
e Tan45°=1

Solving a Problem with
the Tangent Ratio

& A We know the angle and the

Z side adjacent to 60J. We want to
know the opposite side. Use the
tangent ratio:

V3 opp h
tan60 =——=—
adyj 53
— 53 ft \/5 9 h Why?

1 53
h=53/3 =92 ft



The solution to a right — angled triangle:

(The Pythagorean Theorem)

Pythagoras' theorem uses trigonometry to discover the longest side
(hypotenuse) of a right triangle (right angled triangle in British English).
It states that for a right triangle:

The square on the hypotenuse equals the sum of the squares on the
other two sides.

If the sides of a triangle are a, b and ¢ and c is the hypotenuse,
Pythagoras' Theorem states that:

c*=a’+b’
¢c=(@’ + b

The hypotenuse is the longest side of a right triangle, and is located
opposite the right angle.

So, if you know the lengths of two sides, all you have to do is square the
two lengths, add the result, then take the square root of the sum to get the
length of the hypotenuse.

Example : The sides of a triangle are 3 and 4 units long. What is the
length of the hypotenuse?

Solution:

Call the sides a, b, and c. Side c is the hypotenuse.

o Q
i
B~ w

¢ = Unknown
So, according to the Pythagorean theorem:

c?=a’+b’



So,c’=3°+4°=9+16=25
c =125

c=5



