
Math 102 — Taylor’s theorem

Problem 1. Let f(x) = sinx and let p3(x) be the degree 3 Taylor polynomial of f about
c = 0.

a. Write out p3(x).

b. Use a calculator to compute p3(0.1).

c. Suppose your calculator does not have the sine function built in. Use Taylor’s
theorem to estimate the error in using p3(0.1) to approximate sin(0.1). That is, use
Taylor’s theorem to give an upper bound on the value of | sin(0.1)− p3(0.1)|.

Problem 2. Let f(x) =
√
x and let p2(x) be the degree 2 Taylor polynomial of f about

c = 9.

a. Write out p2(x).

b. Use a calculator to compute p2(10).

c. Suppose your calculator does not have the square root function built in. Use Taylor’s
theorem to estimate the error in using p2(10) to approximate

√
10. That is, use

Taylor’s theorem to give an upper bound on the value of |
√
10− p2(10)|.

Problem 3. Let f(x) = ex. Find n so that the Taylor polyomial of degree n of f about
c = 0 approximates e within 0.0001 of the actual value. In other words, find n so that
|e− pn(1)| ≤ 0.0001.

Problem 4. Let f(x) = cosx. Find n so that the Taylor polyomial of degree n of f
about c = 0 approximates cos(π/3) within 0.0001 of the actual value. In other words,
find n so that | cos(π/3)− pn(π/3)| ≤ 0.0001.


