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§7.1 – Inverse Trig Functions
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Review of Inverse Functions
A.
Fries example

B.
Inverse:  If f(x) is the cost for x boxes of fries, interpret the meaning of


1.
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Given a function f, which translates from x to y, we might want to go 'backwards', from y to x

This backwards mapping is a function ONLY if f passes a 'horizontal line' test 

In other words, only if each y corresponds to exactly one x

Inverse of Sin, Cos:
We've looked at Sin, Cos, and Tan/Cot.

We'd like to figure out inverse functions for each of these

Sin goes from an angle (in radians) to a number (ratio of triangle sides)

Sin-1 goes from a number (ratio of triangle sides) to an angle (in radians)
Make sure to point out the funky "inverse function" notation (the -1)
Problem: these clearly DON'T pass the horizontal line test 

(y'know, with sine's infinitely repeating cycles)

SO, instead, we're going to agree (along with all the other mathematicians of the world) to find the inverse of a restricted version of sine.  

Since we want the full range for the sine function (  [-1, 1]  ), we'll need to chose a slice that'll give us all those values.
Mathematicians have agreed to use 
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 (although others are mathematically valid) as the domain of the restricted sine that we'll base our inverse off of.

(This means that the range is going to be [-1, 1])

To summarize our restricted sine:
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sin(
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  Domain: 
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  Range: -1 ≤ y ≤ 1

The inverse of this is 
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sin(

y

x

=

 (this is the implicit form)(meaning that it's an equation, but not solved for y)

(At this point, we also swap the domain & range: D: -1 ≤ x ≤ 1 R: 
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Normally, we'd get an explicit (y = ) version by algebraically solving for y, but we'll do this 'by definition' here:
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 Domain: -1 ≤ x ≤ 1 Range: 
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(In other words, the inverse of sine takes a number between -1 and 1, and converts it back to the angle/real number for us)
Similarly, we'll construct a 'restricted cosine', to get an inverse for cosine:
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cos(

x

y

=

  Domain: 
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  Range: -1 ≤ y ≤ 1

(Again, the restricted domain is decided by convention)

Implicit inverse:  
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cos(
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Domain: -1 ≤ x ≤ 1 Range: 
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Explicit Inverse: 
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Domain: -1 ≤ x ≤ 1 Range: 
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Lecture Note:
Draw out sin, show the restricted portion, stress that since the inverse translates from y (#) back to x (angle/#), we can only use it in the restricted portion – when the # is between -1 & 1, which will get us an angle in the range (
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 for sine, 
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How to do the inverse by hand:

Given 
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sin

1

, the question is: sine of what angle gives us 
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Hint: It'll be an angle on one of the special triangles

1. Draw out the triangle, with opp & hypot labeled with 1 & 
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a. Fill out the last side, clearly θ must be 45° (
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 radians)
2. Figure out which quadrant the angle must be in, based on the restricted domain

a. In this case, the restricted sine's domain is 
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, which covers the 1st & 4th Q
Therefore, the angle must be positive 45°.

If it's not a special angle, then you can use a calculator to approximate the answer

MAKE SURE YOUR CALCULATOR IS IN RADIANS, OR DEGREES, depending on what answer you're looking for!
<Exercises>
Inverse of Tan:
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tan(
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  Range: -∞ ≤ y ≤ ∞

The inverse of this is 
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tan(
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 D: -∞ ≤ x ≤ ∞ R: 
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 Domain: -∞ ≤ x ≤ ∞ Range: 
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(Notice that the allowed range is the same as for sin-1)

Composition:
For sin-1(sin(x)), you'll get x, as long as it's a valid input (a member of the domain) for the inner function

For others, you'll need to construct the appropriate triangle (whether it's special, or not)

Figuring out what quadrant the triangle is in is crucial to getting these right!

Shortcut: We can say that 
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(or that 
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), but ONLY IF x is in the domain of the restricted version of (co)sine!  Otherwise, we have to do the work out, step by step!
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Domain: -1 ≤ x ≤ 1 Range: 
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 Domain: -1 ≤ x ≤ 1 Range: 
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 Domain: -∞ ≤ x ≤ ∞ Range: 
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Notes for Next time:

Probably best to introduce the minimum amount of material possible at a time, in small chunks, and just for sine.

· Go through the basic "Given ratio, use arcsin to get exact angle" (by hand, by calculator)

· then "What is the domain of arcsin?"

· Then "Basic composition" (but can use cos (sin-1 (X)), etc)

(For each one, have a 10 minute, minimal lecture for each, then 10 minutes of exercises, example solution on the board, repeat)

Then go back, and do them all (at once) for cos

(Spin: mostly review)

Then go back, and do them all (at once) for tan

(Spin: yet more review)

Then go back, and do them all (at once) for csc, sec, cot

(Spin: a slight twist, more review)
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