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6. The function g has derivatives of all orders, and the Maclaurin series for g is
2n+1 3 3

n X _i X L__“'
”ZO( Vo 373 5

(a) Using the ratio test, determine the interval of convergence of the Maclaurin series for g.

(b} The Maclaurin series for g evaluated at x = %— is an alternating series whose terms ‘decrease i}l absolute

i
value to 0. The approximation for g(;) using the first two nonzero terms of this series is —1-% Show that

this approximation differs from g( ;) by less than -—03

(c) Write the ﬁ;st thbree nonzero terms and the general term of the Maclaurin series for g'(x).
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Question 6

The function g has derivatives of all orders, and the Maclaurin series for g 18
2n+1 x 3 5

< X *__BL_PLR__”'
,Z:o( n wm+3 3 5 7

|
(a) Using the ratio test, determine the interval of convergence of the Maclaurin series for g |

{b) The Maclaurin series for g evaluated at x = % is an alternating series whose terms _de¢rease in absolute

h

value to 0. The approximation for g( | ) using the first two nonzero terms of this serxes 1§ === &how that.

1
this approximation differs from 0( } by less than ~= 500"

: . Vi
(c) Write the first three nonzero terms and the general term of the Maclaurin series for g (x).

(2n + 3) 2 1 : sets up ratio |
2n+5

(@) _@Eﬁ'” 2n+3
) 2755 2

1 : computes limit of ratio
1 : identifies interior of

2n+3) 2 _ 2 509 .
nil‘m(zn TR )K= interval of conver Bente
1 : considers both endpoints
<l > ~l<x<l | 1: analysis and interval of convergence

The series converges when -1 < x < 1.

When x = —1, the series is =L + 1.1 + LI

35 79
This series converges by the Alternating Series Test.

When x = 1, the series is l—-l—+»1——l+---

35 7 9
This series converges by the Alternating Series Test.

Therefore, the interval of convergenceis -1 < x < 1.

1

} 17 (2) 1 1 1 : uses the third term as an error

b E - b ) : ird term as an error bound
®) ié’( 120077 " 224 < 200 2~{

1 : error bound
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6. A function f has derivatives of all orders at x = 0. Let P, (x) denote the nth-degree Taylor polynomial
for f about x = 0. '

(a) Itisknown that f(0) = —4 and that PI(%) = -3. Show that f'(0) = 2.
(b) Ttis known that f7(0) = =% and f"/(0) = 1. Find A(x).

(¢) The function k has first derivative given by h'(x) = f(2x). 1tis known that 4#(0) = 7. Find the
third-degree Taylor polynomial for h about x = 0.

D) P0)= £(0) + £(0) -0
|

Pai)() = %(0) 1 «gi({:)m}.)( - —y -\—wx = ~Y+£Y0) X

| i
P((%J: “Y4 ~+ £Y0) "é:
— 3= -y t4) L
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A function f has derivatives of all orders at x =

for f about x = 0.

(@

Tt is known that f(0) = —4 and that P,(%) _ _3. Show that f'(0) = 2.

(b) Itis known that f"(0) = «—-23— and f"'(0) = % Find B(x).

(©)

0. Let P,(x) denote the nth-degree Taylor polynomial

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

third-degree Taylor polynomial for h about x = 0.

2013

(@

(b)

©

R(x) = £(0)+ f/(0)x = =4+ [/(0)x

B(3)= -4+ 1@ 5=-3
(0)

1) —;:1
F1(0) =

3
B(x) = —4+2x+(~%)-—x§—+% %
1
3

= 4 + 2% — =X 13

Let Q,(x) denote the Taylor polynomial of degree n for h about
x=0. -

B(x) = f(2x) = 05 (x) = —4+2(22) - %—(Zx)z

2 3
05(x) = -4x+4'%——-%'%-+ C; C=03(0) = H(0) =7
Q3(x) =7—-4x+ 2x? n%x3

OR

K(x) = £(2x), H'(x) = 27'(2x), B"(x) = 47"(2%)
H(0) = £(0) = —4, H(0) = 2/'(0) = 4 K'(0) = 47"(®) = —3

3 3
=17~ X8 X g 2 4.3
Oy(x)=T-4x+4 57~ 37 — A & Dot g%

© 2013 The College Board.

Visit the College Board on the Web: www. collegeboard.org.

|

1
1

- uses B(x)
- verifies f'(0) =2

- first two terms
- third term
- fourth term

: applies H'(x) = f(2x)
: constant term
- remaining terms
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6. The Maclaurin series for a function f is given by z(——)—wx" = X — —;-xz +3x0 -t £——)————x”' +--- and

bl n
n=1

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 f, the derivative of f. Express iaca
rational function for | x| < R.

(c) Write the first four nonzero terms of the Maclaurin series for ¢*. Use the Maclaurin series for ¢ to write
the third-degree Taylor polynomial for g(x) = e” f(x) about x = 0.

STOP

END OF EXAM
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