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Unit 10 — Free Response Questions (Taylor Series)

1. 2007 BC Exam - #6 (No Calculator)

Let f be the function given by fx} = ¢,
ceneral term m"’l.he Taylor series for / about{x
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{a) Write the first four nonzero terms and the
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(by Use your answer 1o parl (a) to fin ‘ _
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(¢} Write the first four nonzero terms of the Taylor series for [{; ¢~ dt about x = 0. Use the first two terms of

qap o
your answer (o estimate J“ e dr.
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(d) Explain why the estimate found in part (¢} dilfers from the actual value of J'“ e~ df by less than 300"
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2. 2006 BC Exam - #6 (No Calculator)

The function [ is defined by the power series

v X2 3 (=1)" ny"
_f{l] = 5‘ + —,'3"-“- I + —-m

for all real numbers x for which the series converges. The function ¢ is defined by Lhe power series
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for all real numbers x for which the series CONVerges.
fa} Find the interval of convergence of the power serics for Ao Justify your answer,
tb) The graphof y = f(x) - g(x} passes through the point (0, -1}, Find ¥(0) and v{(0}. Determine

whether v hias  relative minimum, a relative maximum, or neither at x = 0. Give a reason for your answer,
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3. 2005 BC Exam - #6 (No Calculator)

Let f be a lunction with derivatives of all orders and for which £{2) = 7. Whm@e ath derivative

0Ll : {n—1)
of u is 0. When # is evenand # 2 2, the sth derivative of fal x = 2 is given by F7(2) = =,
: #is ev , 4 i 7
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ta) Write the/Sixth-degredTaylor polynomial for f about Lr = 2’
(by In the Taylor series for f about x = 2, what is the coefficient of (v — 2} for n 2 17

fc} Find the interval of convergence of the Taylor series for f aboul ¥ = 2, Show the work that leads to your
ANSWer,
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4. 2000 BC Exam - #3 (No Calculator)

The Taylor series abowt x =5 for a certain function § convergesto f{x) forall x in the interval of

(~11"q"
2%+ )

{a) Write ih aylor polynomial for f 1-1110111 Ceniegr

(b) Find the radius of convergence of the Taylor series for § about x = 5,

convergence, The nth derivative of f at v = S is given by f"(5) = and f(5) =

u[—

(c) Show that the sixth-degree Taylor polynomial for f about x = 5 approximaies f (6} with error less
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5. 2015 BC Exam - #6 (No Calculator)

. ) o {—3)’1_' 3 4 . [_3 }n—] .
The Maclaurin series for a function f is given by Z-——_-r—-_r" D S SR T LA ,.__5__,;-" +-- and
' 1. ra
5, =l

converges to f{x} for |x[ < R, where R is the radiiis 6T convergence of the Maclaurin series.
{a} Use the ralio test to {ind R

ih) Write the first four nonzero terms of the Maclaurin series for 7, the derivative of £ Fxpress /" asa
rational function for [x| < £

i) Write the first four nonzero terms of the Maclaurin series for ¢*. Use the Maclawrin series for ¥ o wrile

the third-degree Taylor polynomial for g(xj = ¢ f{x) abowt x = 0.

ORI M R (R I

PP N | Ak

R C AR (A

h:.D VVD







6. 2014 BC Exam - #6 (No Calculator)

£3

The Taylor series for a tunction f about x =1 15 given by Z
n=l

|x=1] = R, where R is the radius af convergence of the Taylor sertes. -

) '
{—l}"*l%(.v — 1} and converges to f{x) for

aj Fmd the value of R,

{by Find the first three nonzero terms and the general term of the Taylor series for f ihe derivative of f, about

x=1
{¢) The Taylor series for /' about x = 1. found in part (b}, is a geometnic senes. Find the function §° tn which
the series converges for |x ~ If < R. Use this function to determine / for |[x=¥ < R
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