
Topic: TANGENT OF AN ANGLE 

The tangent is one of the three basic trigonometric functions, the other two being sine and 

cosine. These functions are essential to the study of triangles and relate the angles of the 

triangle to its sides. The simplest definition of the tangent uses the ratios of the sides of a 

right triangle, and modern methods express this function as the sum of an infinite series. 

Tangents can be calculated directly when the lengths of the sides of the right triangle are 

known and can also be derived from other trigonometric functions. 

 

Step 1 

Identify and label the parts of a right triangle. The right angle will be at vertex C, and the 

side opposite it will be the hypotenuse h. The angle θ will be at vertex A, and the remaining 

vertex will be B. The side adjacent to angle θ will be side b and the side opposite angle θ will 

be side a. The two sides of a triangle that are not the hypotenuse are known as the legs of 

the triangle. 

Step 2 

Define the tangent. The tangent of an angle is defined as the ratio of the length of the side 

opposite the angle to the length of the side adjacent to the angle. In the case of the triangle 

in Step 1, tan θ = a/b. 

Step 3 

Determine the tangent for a simple right triangle. For example, the legs of an isosceles right 

triangle are equal, so a/b = tan θ = 1. The angles are also equal so θ = 45 degrees. Therefore, 

tan 45 degrees = 1. 

Step 4 

Derive the tangent from the other trigonometric functions. Since sine θ = a/h and cosine θ = 

b/h, then sine θ / cosine θ = (a/h) / (b/h) = a/b = tan θ. Therefore, tan θ = sine θ / cosine θ. 

The ratio called tangent (tan) of an acute angle in a right angled triangle is defined as the 

ration between the side opposite the angle and the side adjacent to the angle. 



 

Tan A = a/b   Tan B =b/a 

Example 1     Find the angle  A 

 

First 

Tan A = 3/4 = 0.75 

We need to use the inverse function for tan,  tan-1, to find the angle. This function is on the 

same key on the calculator as the tan function (shift tan). 

We use the following sequence of commands: 

shift    –     tan-1   0.75     = 37º 

Try the following on your calculator to see the difference between tan and  tan-1: 

angle → ratio                            ratio → angle 

tan 370     =     0.75                   tan–1 0.75    =  370 

 

ASSESSMENT 

1.   Find the side b 



 

tan 370 = 4/b 

tan 370 · b = 4 

0.75· b = 4 

b=5.3 

	


