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Question 6
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The Maclaurin series for e* is ¢* = | +x+ 5 + 3 +eee e +---. The continuous function f is defined

L2
by f(x)= e

( )‘21 for x #1 and f(1) = 1. The function Jf has derivatives of all orders at x = 1
X — %
(a) Write the first four nonzero terms and the general term of the T: aylor series for ¢(*~1 about x =1.

(b) Use the Taylor series found in part (a) to write the first four nonzero terms and the general term of the
Taylor series for f about x = 1.

(¢) Use the ratio test to find the interval of convergence for the Taylor series found in part (b).

(d) Use the Taylor series for Jabout x =1 to determine whether the graph of £ has any points of
inflection.

Question 6

A function f has derivatives of all orders at x — . Let P,(x) denote the nth-degree Taylor polynomial
for f about x = 0.

(2) Itisknownthat f(0) = —4 and that }{( ) = 3. Show that f7(0) = 2.

L
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() Itis known that £"(0) = ~2 and f"'(0) = 3 Find B(x).

(c) The function % has first derivative given by #(x) = f(2x). It is known that H(0) = 7. Find the

third-degree Taylor polynomial for /4 about x — 0.

Question 6

st P o s (-3)" 3.3 w3 (3"
% The Maclaurin series for a function £ is given by ZTXH =x-gx + i e ve e g x" + ... and

n=l n

converges to f(x) for |x| < R, where R is the radius of convergence of the Maclaurin series.
(a) Use the ratio test to find R.

(b) Write the first four nonzero terms of the Maclaurin series for /", the derivative of 7. Express [ asa

rational function for |x| < R.

(c) Write the first four nonzero terms of the Maclaurin series for e*. Use the Maclaurin series for ¢* to write

the third-degree Taylor polynomial for g(x) = " f(x) about x = 0.
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Z/)> Question 6

o0 n n

The Maclaurin series for the function fisgivenby f (x)}= Z w on its interval of convergence
= .

n=2

(a) Find the interval of convergence for the Maclaurin series of /- Justify your answer,

2

(b) Show that y = f(x) is a solution to the differential equation xy’ ~ y = % for | x| < R, where R is the
+2x ’

radius of convergence from part (a).

5) Question 6

Let 1 be a function with derivatives of all orders and for which f(2) = 7. When n is odd, the nth derivative

of fat x =2 is 0. When n isevenand n 2 2, the nth derivative of fat x =2 isgiven by f (")(2) = -(—H—Tl)l
3

(a) Write the sixth-degree Taylor polynomial for f about x = 2.

(b) Inthe Taylor series for f about x = 2, what is the coefficient of (x=2)" forn>12

(c) Find the interval of convergence of the Taylor series for £ about x = 2. Show the work that leads to your
answer.

)

The function f is defined by the power series

0 n 2 4 6 7 g2n
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for all real numbers z.
(2) Find f'(0) and f"(0). Determine whether f has a local maximum, a local minimum, or neither at

z = 0. Give a reason for your answer.

1
(b) Show that 1 -§; approximates f(1) with error less than =

(c) Show that y = f(z) is a solution to the differential equation zy’ + y = cosz.




