
Math 31B Worksheet
Week 7

1. For this whole problem, we will use the function f(x) =
1

1 ≠ x
.

(a) Write down the fifth-degree Taylor polynomial for f(x), centered at x = 0.

(b) Do you notice a pattern in the terms of the Taylor polynomial you just wrote?

Can you come up with a general formula for the nth
-degree Taylor polynomial

Tn(x)?

(c) What is f(≠0.5)? Compute T1(≠0.5), T2(≠0.5), T3(≠0.5), T4(≠0.5), and T5(≠0.5).

For each one of these, also compute the error |f(≠0.5) ≠ Tn(≠0.5)|. What do you

notice about the error, as you add more and more terms to the Taylor polynomial?

(d) What is f(≠1.5)? Compute T1(≠1.5), T2(≠1.5), T3(≠1.5), T4(≠1.5), and T5(≠1.5).

For each one of these, also compute the error |f(≠1.5) ≠ Tn(≠1.5)|. This time,

what happens to the error as you add more terms to the Taylor polynomial?
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2. If f is a function, and g is its inverse, then

if f(x) = y, then g( ) = .

So, for example,

if f(2) = 7, then g( ) = , and

if f(≠1) = 3, then g( ) = .

3. Suppose f is a function, and g is its inverse. The Inverse Function Theorem says the

following: if f is di�erentiable and its derivative is not zero, then g is also di�erentiable,

and its derivative is (fill in the missing part)

gÕ
(x) =

1

4. Suppose f(x) = x5
+ 3x + 1. It turns out that f is invertible, but its inverse function

(which we’ll call g) cannot be expressed by any formula! (I.e., g is not an elementary

function.)

(a) What is g(5)? (Hint: See problem 2 above. Can you come up with an x for which

f(x) = 5?)

(b) Use the Inverse Function Theorem to compute gÕ
(5).

5. Suppose f(x) = sin(x) + 2x. Once again, this is a function that is invertible, but its

inverse cannot be expressed by any formula. Let’s again let g refer to the inverse of f ,

that is, g = f≠1
.

(a) What is g(0)?

(b) Use the Inverse Function Theorem to compute gÕ
(0).


