
 
10.6 10.7 Applications

We'll explore 3 applications of Taylor series

I We can find exact sums of certain infinite

series using Taylor series

Ex From an earlier example we know

In ttx X X t y Y t for Xe l i i

Plugging in x 1 we get

In 2 I t t t t t

We've just found the sum of

the alternating harmoni series

Ex We saw earlier that

arctanixt x t t for Xt 1,1



Plugging in x L we get

arstan 11 I I I I t

I I 5 5 ft

T 4 I E F t okay that's

prettycool

Ex Find the sum of each series below

Ia É y This converges by the AST but to what I

Solution É ly looks like ex É x which

we know converges for it f 0,07 Specifically

n EY ie

b É 1 17 Tan
9 2n



Solution This looks like osx
X
2n

which converges for it f 0,07 Specifically

If I I Tan
9 2n É 1 i I an

12h1

cos Ts

1
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14 If 5h
Solution This looks like nx where x s

whattfunction
is this equal to

Vote that Enx x1 nx

x E x

x it 11 xp



and since x has radius of convergence 12 2 so

too does Enx hence will converge when x s

Thus

In E 5 Ext
5
16

dl Eg i i nin it
4

Solution This looks like Ign In it x where X

Vote that

Egnin i x x hen 1 xn 2

x Ex
X 2x

11 x



Thus s i n n it
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2 We can use Taylor series to calculate

indeterminate limits without L'Hapital's Rule

Ex Use Taylor series to evaluate the following

limits and NOT L'Hospital's rule

lat lim e

x o
I

satin tt f 5 i



fine xt Y t

find 11 21 t t

It Ot 0 t

I

bl fifo sink X

Solution

lim X y
O sink y

him
to

y y E
lim X x
x o g t I x

Ihim
to 3 t 5

f o to t
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Solution

Emo 1 costal fig f
ex I

fit I

2
x
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3 We can use Taylor series to evaluate

impossible integrals as series



Ex a Use Marlaurin series to evaluate e dx

as a series

Note Je dx is impossible to evaluate using our

earlier integration methods as e
x doesn't have an

anti derivative in terms of our usual functions

Solution ex
g I

hence we have

e
x 1 x4 1 n'x

n n

co

g yante x'd É s i x
n

dx E n lentil
C

b Express e dx as a series and approximate

its value with error at most oo



Solution

I e dx c i xI n tanti
to

converges by AST

n anti

T since bn n pantE decreases to 0

y
g

t

Thus by the Alternating Series Estimation Theorem

I e dx 53 3g 0.74286

term bar yi cio
End of Series


