Taylor and Maclaurin Series

Key formulas
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If the function f has a power series representation f(z) = Z cn(z — @)™ on the interval I, then the coefficients ¢,, of
n=0

the series are given by the formula
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As a result, if f has a power series representation centered at «, it must be of the form
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The above series is called the Taylor series for f centered at «. If the center a = 0, then it is called the Maclaurin
series for f:
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List of important Maclaurin series:
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The last series is called the binomial series and convergence/divergence at the endpoints +1 depends on the values
of k.




Example 1: Maclaurin series for sinz and cosz

Find the Maclaurin series for f(x) = sinz. Use this result and term-by-term differentiation to find the Maclaurin
series for g(x) = cosz.

Write the solution here

Example 2: Using the important Maclaurin series

Find the Maclaurin series for the function using the important series:

1. glz)=e 3. u(z) = cos(nz) 5. w(z) = z cos <%12)

2. hiz)=In(1+2?) 4. v(x) = 2sin(z?) 6. z(x) = z* arctan(z?)

Write the solution here




Example 3: Using the important Maclaurin series

Find the Maclaurin series for the function using the important series:
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1. g(l‘) =sin“x 2. h(l’) — (ez +e—a;)
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Write the solution here

Example 4: Multiply power series

Find the first four nonzero terms of the Maclaurin series for the function g(x) = e* cos z.

Write the solution here




Example 5: Use power series to approximate an integral

1
Use a power series to approximate / ¢~*"dz within an error of 0.001.
0

Write the solution here

Example 6: Use the binomial series
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Use the binomial series formula to find the Maclaurin series for the given function

i@ =Svisa 2. 9(0) = ———

Write the solution here




