008 - Combinations and Compositions of Maclaurin Series.notebook November 21, 2017

21/11/17

Unit 2 : Sequences and Series - Lesson 8

Combinations and Compositions
of Maclaurin Series

LT

e Find more complicated Maclaurin series using standard ones.
sC

e Standard Maclaurin series.
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Example 1
Find the Maclaurin series for cos (2 x) up to x°
2 4 6
_ 1 _ X X X
cosx =1 > + Y o + ...
_ o, (@) @2x)*  @2x°
CcoSs (ZX) =1 T + T T +
4 x° 16 x* 64 x°
2 =1 - —
= cos (2 x) > + >4 720
4 6
5 - 2 2 X ~_ 4x
= cos (2 x) 2x° + 3 45 +

Oct 2-23:10
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2
3x+ x 3x X

2 2 3
e3x X =(1+3x+ ER. SN S

Example 2
Find the Maclaurin expansion for 3 up to x°.
2 3
x X X
e" =1+ x + > + 3] + ...
e’ =1+ (3x) + (3)° (3)° +
2 | 31
3x 9><2 9)(3
=1+ 3x + + + .
= e X > >
2y 2 2y 3
x* _ 2 (x9) (x9)
e" =1+ x" + > + 3] + .

3x+x° 9X2 9X3
=f(1+ 3x + + + .
> e ( X > >
+ (x2 + 3x° +)
2 2 3
> |e¥™ =1 + 3x + 11 x + 15 + .
2 2
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Example 3

Find the Maclaurin series for In (1 - x°) up to x*

In@ - x>)=In[1 - x)A +x)] =In(1 -x)+ In(l + x)

2 3 4
In(1 + x) = x - 2 + X - X4
N+ x) = x - 5 3 4
X2 X3 X4
N - x) = -x - X - X X _
nl=x) = -x- = 3 4
2 X4
> |In@ - x?) = -x°- =— - ..
2
Oct 2-23:10
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Example 4
Find the Maclaurin expansion for e*sin x up to x°.
X X2 X3 X4
e =1+ x+ == + = + = +...
2 | 3! 41
3 5
: X X
sinx = x - =—— + =— - ..
" 31 |
2 3 4
x . X X X
e"sinx =1 +x+ Z—+ =— + =— +
4 ( 21 31 41 )
3 5
X X
X —_— — — —_
(" 31 7 Bl )
3 4 5
X - 2 X X X
= e sinx = e Ep— e
(x+x+2!+3!+4!+)
o x o X X2
3| 31 213l
5
+ (2= -...
51
3 5
= e’sinx = x + x° + X2 - X 4+
3 30
Oct 2-23:10
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Example 5

Find the Maclaurin expansion for In (2 + x) up to x°.

In(2 + x) = In(21Q + (x/2)) = In2 + In(1 + (x/2))

In(1 + x) = x - =— + — —-...

In(l + (x/2)) = = - X 4+ X _

= n(2 + x) =In2 + = -

Oct 2-23:10
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Questions

Find these Maclaurin expansions :
1) sin (3 x), up to x°.

2) e ¥ up to x°.

3) In(3 + x), upto x*

4) In(9 - x°), up to x*,

5) e *cos (4x), upto x°.

Nov 15-22:56
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Answers
. _ _9x° 81x°>
1) sin(3x) = 3x > + 20
2 3
2) e = 1 4 4x + 9x% 4 443’< T
2 3 4
_ X X x _ X
3) In(3 + x) =1In3 + 3 18 + a1 374 + .
2 4
2y oxt 0 x
4) In(9 - x") =19 9 162
15 x° 47 x°
B) e “cos(4x) =1 - x - Zx + 6x

Nov 15-22:56



