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MA101 Calculus - Outline Notes: Inverse Trigonometric Functions

If you look at the graphs of any of the trigonometric functions you will see that none of these functions is 1-1. For example if we consider the equation 
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 then given a value of y there is not a unique corresponding value of x. You should know the following table of results
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So we can see that corresponding to values of y in the interval [-1,1] there are infinitely many corresponding values of x.

However your calculator has buttons which enable you to calculate inverse trigonometric functions. So what is it doing? Well let's try some calculations. Set your calculator to degree mode and then do the following steps (on some calculators the inverse button will be labelled INV, on others SHIFT, on others something else).
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Clearly these calculations always return a final answer in a given interval. Try some more on your own calculator. There is a fixed interval in each case where calculating cosine and its inverse returns you to the same answer. The following graphs show that on these intervals the trigonometric functions are 1-1, whereas without any restriction on x they are not 1-1.
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In each case and interval has been chosen for the domain so that the function is monotonic (either increasing or decreasing) over that interval, thereby ensuring that the function is 1-1. We shall therefore adopt these conventions with regard to inverse trigonometric functions where no domain is specified. If we wish to choose a different interval for the domain, the inverse will be different.

[image: image27.png]A
N




Consider the function 
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 This is the function for which we use the notation 
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 Note that the alternative notation arcsin(x) is becoming increasingly common - if you plot the function arcsin(x) in MAPLE you will see the inverse of 
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(

x

f


Now if we consider the function 
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 this is a different function to 
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 It is 1-1 and so has an inverse. The graphs are shown below.
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In terms of arcsin(x) the formula for the inverse is 
[image: image23.wmf]).
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 Can you see why?

Exercise  Consider the function 
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 Find a formula for its inverse in terms of arcsin(x) and plot them both on MAPLE to produce graphs like those above.
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