Inverse Functions – Problems
1. If f(x) = 3x + 4, find the inverse function (write: f-1(x) = ?).

2. What is incorrect with the statement that, “Since f(f-1(x)) = x, Cos(Cos-1
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3. Express in words what is done to a domain element (x > 0) when operated upon by the function, y = f(x) = 3x2 – 2. What words would describe the process which the inverse of this function performs on any range element of f(x)?

4. What is the range of f(x) = 3x2 – 2? What is its domain? Graph both f(x) and f-1(x).

5. Explain why cos(Cos-1x) = x 
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6. Redefine y = (x-2)2 + 3 so that it can have an inverse function. Find that inverse.

7. Graph the inverse functions of the following functions. Graph the inverse relations. (a)[image: image4.png]


 (b)[image: image5.png]
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 (d)[image: image7.png]


 
8. Graph the inverse relation of

    (a) y = cos x   (b) y = sin x   (c) y = tan x   (d) y = x2 

9. Find the inverse of f(x) =
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. Find the D and R of both.

10. Find the inverses of the following functions. Find the D & R for the inverses.
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11. What are the D and R for the inverse of 
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? Did you notice anything special about f and f-1?
Inverse Functions – Solutions
1. f-1(x) =
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2. f(f-1(x)) = x iff x 
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 Since the domain of Cos-1 is between -1 and 1, look again at the original problem: Cos(Cos-1
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). Notice that cos 
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=1/2 but that Cos-1
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 is undefined. Why?
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1.047 > 1, outside the domain of Cos-1. So the expression is undefined.

3. We take a domain element, x, square it, multiply by 3 and then subtract 2.
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    We would take a range element of f (call it x, also), add 2, divide this sum by 3 and take the square root (principal root). 

4. f(x) = 3x2 – 2, x >0 restricts our curve to 
the right half of the parabola. It’s still a 
concave-up, narrow parabola shifted 
downward 2 units. (See graph at right.) 
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5. y1 = cos x and y2 = Cos-1 x ‘act’ like

inverse functions in one direction, but 

consider the other direction: Cos-1(cos x) = ?

What if x = 
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. It has to work both ways.

Also, notice that y1 is not a 1-1 function and doesn’t pass the horizontal line test for inverses.

6. y = (x-2)2 + 3 is a parabola which has been shifted 2 units right and 3 units up, V(2,3).

So we can ‘picture’ it concave-up and not being 1-1. The most common restriction would be to redefine the domain (and hence the function) as: 
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7. Only (a) and (c) had inverse functions. (b) and (d) are graphs of the inverse relations.
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8. 
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Inverse Functions – Solutions (continued)

10. We exchange ‘x’ and ‘y’ and solve for ‘y’.
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11. 
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      The oddity is that this f(x) is it’s own inverse. f is symmetric wrt to the y=x line. 
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 A little trickier is the range of f(x). f(x) can never be zero because of the ‘3’ in the denominator, otherwise f(x) can be any number since x3 + 1 can be any number.
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