2.4) Series expansions of compound functions



Worked example

Your turn

Find the Maclaurin series for e** up to and
including the term in x*

Find the Maclaurin series for e3* up to and
including the term in x*
9x% 9x3 27x*
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Worked example Your turn

Find the Maclaurin series for In(1 + 3x) up to | Find the Maclaurin series for In(1 + 2x)up to
and including the term in x* and including the term in x*

3

8x
In(1 + 2x) = 2x — 2x? +T_ 4x% + ...




Worked example

Your turn

Write down the first four non-zero terms in
the series expansion, in ascending powers of
x, of

sin(4x3)

Write down the first four non-zero terms in
the series expansion, in ascending powers of
x, of
cos(2x?)
4
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Worked example

Your turn

Find the first three non-zero terms of the

series expansion of In ( '11+3x), and state the
interval in x for which the expansionis valid.

Find the first three non-zero terms of the

series expansion of In ( '11+32x), and state the
interval in x for which the expansionis valid.
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Worked example Your turn

Find the first three terms in the Maclaurin Find the first three terms in the Maclaurin
series expansion of e“?>* series expansion of e *

x2
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Worked example

Your turn

Find the series expansions, up to and
including the term in x*, of:

In(1 + 2x — 3x%)
State the range of values of x for which the
expansion is valid

Find the series expansions, up to and
including the term in x*, of:

In(1 + x — 2x2)
State the range of values of x for which the
expansion is valid

5x%2 7x3




Worked example

Your turn

Find the series expansions, up to and
including the term in x*, of:

In(16 + 8x + x?)
State the range of values of x for which the
expansion is valid

Find the series expansions, up to and
including the term in x*, of:
In(9 + 6x + x?)
State the range of values of x for which the
expansion is valid
x? 2x3  x*
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Worked example

Your turn

Find the series expansion, up to and including
the termin x*, of:

In(16 + 8x + x?)
State the range of values of x for which the
expansion is valid

Find the series expansion, up to and including
the termin x*, of:
In(9 + 6x + x?)
State the range of values of x for which the
expansion is valid
x? 2x3  x*

234+ XX, +
Mot 3779 781~ 162

—3<x<3




Worked example

Your turn

3
Using the first two terms, x — x?, in the

expansion of arctan x, find the first four
terms of earctanx

Deduce the first four terms in the series
expansion of ¢~ arctanx

3
Using the first two terms, x + x?, in the

expansion of tan x, find the first four terms
Of etanx
Deduce the first four terms in the series

expansion of e~ tan*
etanx — 1_|_x_|_x_2_|_x_3_|_...
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