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COMPUTING DERIVATIVES OF POWER SERIES AT CENTER

Compute the following derivatives
(1) fla) = 3225 G find 09 (=3)
(2) f(z) = Yp25, S find £O39)(-3)
(3) fla) =32 L E find pO0D(1)
(4) fla) = S S find £000 (1)
(5) f(z)

n=0 n!

2%
= 32,20 soarray find £U00(0)
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FINDING TAYLOR SERIES
Find the Taylor Series of the following functions. Does the interval of convergence
of the series match the domain of the function?
1) sin(2(x — 4)3) around ¢ = 4
2 ln( x) + 1_2””2 around ¢ = 1

(1)
(2)
(3) [xe**” dx around ¢ = 0
(4)
(5)

4) 2z sm(3z) + 322 cos(3x) around ¢ = 0

3(96 1)

5 o around ¢ = 1
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TAYLOR’S THEOREM /APPROXIMATION

Compute the Taylor polynomial and estimate the error using Taylor’s
approximation.

(1) Find the degree 3 Taylor polynomial of \/x around ¢ = 1 and use it to
approximate /2 up to an error of 0.05. This is likely more algebra than I
would expect on an exam, but it is fully doable on pen and paper without a
calculator

(2) Find the degree 1 Taylor polynomial of e** around = = 0 and approximate
e? using the fact that e < 3.
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INTERVALS OF CONVERGENCE

Find the intervals of convergence for each power series:
+ 2n+1 —m\(=1)"
(1) S %
+oo 2nl(x—4)"
(2) 2020 Tenirey
+oo plz”
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ANSWER KEY

[

(1) (35) - (34) - (39)
(2) 0

1y.(—1)50
)

100!
() 20§0(10)2!) = 2010-1102.101'

- 6n+306n+3 n
(1) :i% (2=4) (;nil;! D" Yes the domain and the interval of convergence
are both R. .

(2) :i% % No the domain of In(2 — z) + 15% is 2 < 2 but the interval

of convergence is only [0, 2).

(3) Z:i% %, yes the domain and the interval of convergence are both R.

(4) Note that 2z sin(3z)+32% cos(3z) = - (2?sin(3z)) and so 3% rzn”gzn(;(_;ll)?n(%%) ,
yes the domain and the interval of convergence are both R.

(5) >0, %, no the domain of 3&;) is # # 3 but the interval of con-

vergence is (—1, 3)

Bl
(1) Tet f(z) = v, note f(z) = La=2, f(x) = Sam2, p(a) = 3a=5/2,
" (x) = _1—%5:5’7/ 2 so the Taylor polynomial of degree 3 polynomial of f
at 1is P(z) =1+ 3(z — 1) — 3(z — 1) + (= — 1)>. So we can see that

8 16
the approximation for /2 is 1 + % — % + 1—16 = % = 0.4375. We can now
estimate the error, note |f""(z)| = \%x*7/2| < 12 when > 1. So we
can see that the error of our computation is (2 — 1)41é?4! = 1—;’8 < 0.05 so

our estimate 0.4375 is within the desired error.

(2) Let f(x) = e**, note f'(z) = 4e** and f(x) = 16e**. We can find that
f(0) =1 and f’(0) = 4 so are degree 1 Taylor polynomial is P(z) = 1+ 4.
We can then see that the error is bounded by |16e%*| where z € [0,1/2] and
so plugging 3 for e we get |16e**| < 16(3%) = 16 -9 for x € [0,1/2]. We can
then see that the error of the estimate is 16-9(1/2)*5; = 2-9 = 18. We we
have that e = 3 4 18.

4

(1) [r—0.5,7 +0.5]

(2) {4} only the one point

(3) (—o00,00)
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