
 

Trigonometric Ratios 

Six trigonometric ratios for right angle triangle are Sin, Cos, Tan, 

Cosec, Sec, Cot which stands for Sine, Cosecant, Tangent, Cosecant, 

Secant respectively. We will learn the formulas for these 

trigonometric ratios and some funny mnemonics to memorize it. 

Trigonometric Ratios in Right Angle Triangle 

Trigonometric Ratios are applicable only for a right angle triangle. It 

is a triangle with specialty, that one angle of the triangle will be of 90o 

and rest two will be less than 90o. Each side of the right angle triangle 

has a name: 

● Hypotenuse: Like its name, it is the largest side of the triangle. 

In other words, it is the largest side opposite to the right angle 

of the triangle. 

● Base: Side on which right angle triangle stands is known as its 

base. Any of the two sides other than the hypotenuse can be 

chosen as the base for performing the calculation. 

https://www.toppr.com/guides/maths/the-triangle-and-its-properties/right-angled-triangle/
https://www.toppr.com/bytes/trigonometry-formulas/


 

● Perpendicular: The side perpendicular to the base the 

right-angled triangle will be perpendicular to the right-angled 

triangle. 

What are the Basics Concepts of Inverse Trigonometric Functions? 

Trigonometric Ratios 

Before starting with trigonometric ratios, let’s brush up concepts on 

about what are sine, cosine, and tangent? These are actually the 

trigonometric ratios. Now the question arises why? Because sine, 

cosine, and tangent are ratios of sides of a right angle triangle. 

Consider a right angle triangle right angle ABC. Let at C be of 90o. 

Side AB will be hypotenuse then, chose AC as base and BC as 

perpendicular. Follow the given figure: for angle BAC, value of sinθ = 

Perpendicular/ hypotenuse = BC/AB 

 

https://www.toppr.com/guides/maths/three-dimensional-geometry/equation-plane-perpendicular-given-vector-passing-through-given-point/
https://www.toppr.com/guides/maths/inverse-trigonometric-functions/inverse-trigonometric-functions/inverse-trigonometric-formulas/
https://www.toppr.com/guides/maths/circles/tangents-to-the-circle/


 

(Right Angle Triangle ABC) 

Concepts of Trigonometric Ratios 

Fixing the base and perpendicular can be difficult sometimes. For 

example in the triangle above, 

● For angle BAC, sinθ1= Perpendicular/ Hypotenuse = BC/AB 

● But for angle ABC, sinθ2= Perpendicular/ Hypotenuse = 

AC/AB 

Confusing, isn’t? To remove this confusion, we will name different 

sides of the right-angled triangle as adjacent, opposite and hypotenuse. 

● Adjacent: It will be the side adjacent to the angle being 

considered. 

● Opposite: It will be the side opposite to angle being considered. 

● Hypotenuse: It will be the side opposite to the right angle of the 

triangle (or the largest side). 

Now, formulas for ratios are as follows: 



 

● sinθ= Perpendicular/ Hypotenuse= Opposite/Hypotenuse 

● cosine or cosθ= Base/ Hypotenuse= Adjacent/Hypotenuse 

● tangent or tanθ= Perpendicular/Base= Opposite/Adjacent. 

The reciprocal of sin, cos, and cot can also have names and it’s 

obvious they are also trigonometric ratios. Those are as follows: 

● cosecθ= Hypotenuse/Perpendicular= Hypotenuse/Opposite 

● seecθ = Hypotenuse/Base =Hypotenuse/ Adjacent 

● cotθ= Base/Perpendicular= Adjacent/Opposite 

 What are the Properties of Inverse Trigonometric Functions? 

Trigonometric Ratios Table 

 

https://www.toppr.com/guides/maths/inverse-trigonometric-functions/properties-inverse-functions/


 
source: onlinemath4all.com 

Trigonometric Ratios Mnemonics 

A common use of mnemonics is to remember facts and relationships 

in trigonometry. For example, representing the sine, cosine, and 

tangent (and their corresponding sides) as strings of letters can help us 

remember them. Consider one famous mnemonic Some People Have, 

Curly Black Hair Through Proper Brushing. 

Here, Some People Have is for 

● Sinθ= Perpendicular/ Hypotenuse. 

Curly Black Hair is for 

● Cosθ= Base/ Hypotenuse. 

Through Proper Brushing is for 

● Tanθ= Perpendicular/Base 



 

Solved Example for You 

Q: For a right angle triangle ABC right angled at C with 

Hypotenuse=AB = 5cm, Perpendicular=BC =4cm and Base=AC= 

3cm Calculate for angle BAC=θ value of sinθ , cosθ and tanθ. 

Solution: For right angle triangle ABC, 

sinθ =Perpendicular/ Hypotenuse=4/5 

cosθ =Base/ Hypotenuse=3/5 

tanθ =Perpendicular/Base= 4/3 

 

Trigonometric Identities 

Trigonometric identities are very useful for right angles triangles, 

where you can calculate the value of its sides and angles in just 

minutes. Moreover, these identities are also useful in practical life 

situations, for example, calculation of the height of a building etc. 

Let’s find more about such identities in this section. 



 

Trigonometric Identities 

In algebraic form, an identity in x is satisfied by some particular value 

of x. For example (x+1)2=x2+2x+1 is an identity in x. It is satisfied for 

all values of x. The same applies to trigonometric identities also. 

The equations can be seen as facts written in a mathematical form, that 

is true for “right angle triangle”.  Any trigonometric identity dealing 

with any variable of a right angle triangle will be satisfied by any 

value within an acceptable range of that variable. 

Trigonometric Relations 

Reciprocal Relationship 

As the name suggests, these relations involve two trigonometric ratios 

which are connected by inverse relations between them. For example, 

●  sin θ = 1/ cosec θ or sin θ x cosec θ = 1 

●  cos θ = 1/ sec θ or cos θ x sec θ = 1 

● tan θ = 1/cot θ or tan θ x cot θ = 1 

Quotient Relations 

https://www.toppr.com/guides/maths/the-triangle-and-its-properties/right-angled-triangle/
https://www.toppr.com/guides/maths/introduction-to-trigonometry/trigonometric-ratios/


 

Again, as the name suggests, quotient relations involve three 

trigonometric ratios; where one is the quotient obtained after division 

operation between the other two. For example, 

● tan θ = sin θ /cos θ 

● cot θ = cos θ / sin θ 

Pythagoras Relations 

The following are the relations or identities derived from Pythagoras 

theorem, that’s why they are called Pythagorean relations. 

Trigonometric Identity 1 

● (sin2 θ) + (cos2 θ) = 1 

Derivation 

Before derivation let’s understand what is Pythagoras Theorem? For 

any right-angled triangle, let ABC be our right angle triangle. If angle 

C is at 90 degrees then AB will be the hypotenuse. Assume AC be 

base and BC be perpendicular. According to Pythagorean theorem for 

any right angle triangle: 

https://www.toppr.com/guides/maths/triangles/pythagoras-theorem-applications/
https://www.toppr.com/guides/maths/triangles/pythagoras-theorem-applications/


 

 

Pythagoras Theorem 

(Hypotenuse) 2= (Base) 2 + (Perpendicular) 2 

(AB) 2= (AC) 2+ (BC)2 

Step 1: Consider a right angle triangle ABC, let angle C be of 90. 

Step 2: According to Pythagoras Theorem, 

(AB) 2= (AC) 2+ (BC) 2 let be equation (1) 

Dividing equation 1 by square of AB on both the sides, 

(AB) 2/ (AB) 2= (AC) 2/ (AB)2+ (BC) 2/ (AB)2 

=> 1= (AC) 2/ (AB)2+ (BC) 2/ (AB)2 

Step 3: Now, sin θ =Perpendicular/ Hypotenuse= (AC) /(AB) 



 

cos θ= Base/ Hypotenuse= (BC) / (AB) 

Substituting the values, 

1= sin2θ + cos2θ 

Trigonometric Identity 2 

● 1+ tan2 θ = sec2 θ 

Derivation 

Step 1: Divide the equation 1 by (AC) 2 we get, 

(AB) 2= (AC) 2+ (BC) 2 

(AB) 2/ (AC) 2= (AC) 2/(AC)2+ (BC) 2/ (AC)2 

Step 2: Now, 

Secθ = Hypotenuse/Base 

tanθ= Perpendicular/Base 



 

Substituting the values we get, 

1+ tan2 θ = sec2 θ 

Trigonometric Identity 3 

● 1+ cot2 θ = cosec2 θ 

The above relation can also be derived in the same way by dividing 

the Pythagorean equation, 

(AB) 2= (AC) 2+ (BC) 2 

this time divide the equation by (BC) 2 and substitute the values. 

Identities do not only rule the world of algebra but also have a colony 

in the province of Geometry as we have seen above. Trigonometric 

identities are very useful for Right Angle triangles where you can 

calculate the value of its sides and angles in just minutes. Moreover, 

these identities are also useful for practical life situations, for example, 

calculation of heights of buildings that we have just calculated. 

Solved Example for You 



 

Q: For a right angle triangle ABC right angle at C for which angle 

BAC = θ and sinθ = 4/5 Find the value of cosθ. 

Solution: Using the identity, sin2θ + cos2θ = 1 

Putting value of sin in the identity, 

(4/5)^2 + cos2θ  =1 

cosθ =√1-(4/5)^2 = 3/5 


