Homework 10 Math 231 Bronski

2. (a) Using Equation 6, a power series expansion of f at 1 must have the form f(1) + f'(1)(x — 1) + - - - . Comparing to the
given series, 1.6 — 0.8(x — 1) + - - -, we must have f'(1) = —0.8. But from the graph, f'(1) is positive. Hence, the given
series is not the Taylor series of f centered at 1.

(b) A power series expansion of f at 2 must have the form 7(2) + 7/(2)(z — 2) + 2 7"(2)(z — 2)® + - - -. Comparing to the
given series, 2.8 + 0.5(x — 2) + 1.5(x —2)* — 0.1(x — 2)® +- - -, we must have 1 f”(2) = 1.5; that 1s, f"(2) 1s posttive.
But from the graph, f is concave downward near = = 2, so f"(2) must be negative. Hence, the given series is not the

Taylor series of f centered at 2.
3. Since (™ (0) = (n + 1)!, Equation 7 gives the Maclaurin series

oo (n) oo | (=]
3 ‘f—r‘ﬁjx“ =3 wx“ = 3 (n+ 1)=". Applying the Ratio Test with a,, = (n + 1)=™ gives us
. n=>0

n=>0 ?1! =0

n+1
lim |24 = lim (n+2)="" | || lim nt2_ |az| - 1 = || For convergence, we must have |x| < 1, so the
n—oo On — oo (n + 1}9.’,‘“ n—oo 1+ 1

radius of convergence R = 1.

—1)"n!
4. Since f(™(4) = m, Equation 6 gives the Taylor series
3m(n+1)

= f7(4) n_ o _(=1)"n! n_ oo (=D n ot s :
nguT(I_4j _ngum(x—ai) _ngnm(r—aij , which 1s the Taylor series for f centered

at 4. Apply the Ratio Test to find the radius of convergence R.
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For convergence, 2 [z —4| <1 <« |z —4| <3,s0R=3
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21. If f(z) = sin 7z, then f"+V) () = 7"+ sin 7z or 7™ cos 7z. In each case, ‘f(“’+1}(x]| < 7™ so by Formula 9

~—n+1 |"I'Lt‘|"'+1

with a = 0 and M = 7™ |R,.(z)| < m 2" = Sk Thus, | R ()| — 0 as n — oo by Equation 10.

So lim FRy,(x)= 0and, by Theorem 8, the series in Exercise 7 represents sin 7z for all x.

33. coss:—nz_:u( )! = cos(327) = E( DN ((2 2! _ni_:u( D" 5 @i 22“ (2n )"
flz) =zcos(1z?) = “z_:n( 1) —m— 22!1[:2 I 2 R = 0o.
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x> tan~ ' (2%) = E(— }"2?1—4_1 2o Fh:
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1_3 2 B 1.3 2 6
. tanx—=x . (:c—l—;:c + = —l—--~_}—.r IR T L )
58. lim ——— = lim = lim = lim {3
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since power series are continuous functions.
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