
What you can do with Trigonometry

This is a brief introduction to trigonometry to show you the amazing calculations you can do 

with trig. The purpose is not to teach you trig in detail, but to get you excited about trig.

Function

A function is somewhat like a machine – you put something in it and something else comes out. 

What comes out depends on the rules of operation of the machine.

water → freezer → ice

dirty clothes → washer → clean clothes

The freezer or a washer works with a specific rule.

Let's look at a mathematical machine:

2 → square machine → 4

9 → square machine → 81

The 'square machine' works with a specific rule. You put a number into the machine and the 

square of that number comes out.

In another machine

36 → root machine → 6

121 → root machine → 11

When you put a number in the 'root machine', the square root of that number comes out.

In math, we name these machines as 'functions'. This name is quite appropriate, because the 

'function' of a freezer is to freeze and the function of a 'washer' is to wash.

One mathematical function is the 'tangent' function. You can use this function on a scientific 

calculator by clicking the button that is labeled as Tan. The Tan function works as

θ → Tan function → Tan θ
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“Tan” Function

We have a triangle in which the angle between the sides 'b' and 'h' is a right angle. The angle 

opposite to 'h' and adjacent to 'b' is θ (θ is the letter theta from the Greek alphabet).

When the values of 'h' and 'b' are given, you can calculate the ratio h/b.

However, when 'h' and 'b' are unknown, and the angle θ is given, you can calculate the ratio h/b 

by calculating tanθ, because

tan θ = h/b

Finding Tan on a Calculator

Finding Tan on a calculator is pretty easy provided you remember one issue about measurement 

of the angle. Angles can be measured in degrees or radians, just like distances can be measured 

in kilometers and miles.

Let's decide that we will always enter angle in degrees in the calculator. In the calculator 

below, a student has clicked the 'Degrees' button to tell the calculator that angles will be given 

in degrees.

 

This calculator has several function buttons, including square, cube, sqrt, and several trig 

functions such as sin, cos, and tan. For now we will need only one trig function – tan.

To find Tan of 300, first enter 3 and 0, and then click 'tan' button. Now you can become 

comfortable with the tan-calculation by getting the following values on your calculator  

Tan30O = 0.5774

Tan80O = 5.671



Calculate the Height of a Mountain

In the figure below, the locations A and B have the same altitude above 'mean sea level' (MSL). 

However, when the mountain is several thousand feet tall, a few feet difference in altitude 

between A and B should not matter.

First stand at B and measure the angle φ (how we measure this angle is explained later). For the 

right-angled triangle BCD

tan ϕ=
DC

BC
; BC=

DC

tanϕ
Now, walk say 'L' feet from location B to location A. Measure the angle θ. For the right-angled 

triangle ACD 

tanθ=
DC

AC
; AC=

DC

tan θ

L= AC�BC=DC (
1

tanθ
�

1

tan ϕ
)

When L, θ, and φ are known, you can find the height DC = H of the mountain from the formula

H =L
tanϕ tanθ

tan ϕ�tanθ



Calculate the Width of a River

In the figure below, two locations A and C are chosen on your bank of the river. The locations C 

and D are marked by two poles that are stuck in the ground. Choose an object D, such as a tree 

or a rock, on the other bank of the river.

First stand at C and measure the angle θ (how we measure this angle is explained later). For the 

right-angled triangle BCD

tanθ=
BD

BC
; BC=

BD

tan θ
Now, walk say 'L' feet from location C to location A. Measure the angle φ. For the right-angled 

triangle ABD 

tanϕ=
BD

AB
; AB=

BD

tan ϕ

L=AB+BC=DC (
1

tan θ
+

1

tanϕ
)

When L, θ, and φ are known, you can find the width BD = d of the river from the formula

d =L
tanϕ tanθ

tanϕ+ tanθ



Method for Measuring the Angles in the Mountain and River Problems

The instrument used for measuring these angles is a theodolite.

To measure the angle φ in the mountain problem, place the theodolite at location B. Make the 

line-of-sight of the telescope horizontal and note the reading on the vertical scale. Turn the 

telescope about the trunnion axis and point the line-of-sight to D and note the reading on the 

vertical scale.

The difference between these two readings is the angle φ. Use the same procedure for the 

angle θ.

To measure the angle φ in the river problem, place the theodolite at location A and make the 

telescope horizontal. Turn the line-of-sight of the telescope to C and note the reading on the 

horizontal scale. Turn the telescope about the vertical axis and point the line-of-sight to D and 

note the reading on the horizontal scale.

The difference between these two readings is the angle φ. Use the same procedure for the 

angle θ. 



Other Applications of Trigonometry

You can calculate the distance between two skyscrapers by measuring a few angles and the 

distance AB.

Trigonometry is used in radar technology to locate, and to find distance, and velocities of 

airplanes. 


