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mixercises

If f(x) = 35=0 bu(x — 5)" for all x, write a formula for bs. 21. Prove that the series obtained in Exercise 7 represents sin 7x

The graph of f is shown. for all x.

22, Prove that the series obtained in Exercise 18 represents sin x

y " for all x.
f 23. Prove that the series obtained in Exercise 11 represents sinh x ‘
for all x. |
IT 24. Prove that the series obtained in Exercise 12 represents cosh x ;
il . for all x. i
0 i X
25-28 Use the binomial series to expand the function as a power

series. State the radius of convergence.

(@ Explain why the series % YT=% % BTFx
16 — 0.8(x = 1) + 0.4(x — 12 — 0.1(x — 1)* + - - - 1 s
-~ 21. W 28 (1 —x

.~ is not the Taylor series of f centered at 1.
{b) Explain why the series

29-38 Use a Maclaurin series in Table 1 to obtain the Maclaurin

28+ 05(x—2) +1.5(x -2 - 01(x—2P%+--- series for the given function.

is not the Taylor series of f centered at 2. 29. f(x) = sin mx 30. f(x) = cos(mx/2)
If f0) = (n + 1) forn =0, 1,2, ..., find the Maclaurin N f(x) = eF + &> R f(x) = e* + 2¢~
:series for f and its radius of convergence. 3. £(x) = x cos ) . () = 5 In(l + +) ;}
Find the Taylor series for f centered at 4 if ‘ . 2 Ol
' e (1) == ® = ’

8= 3*(n + 1) ‘ 37. f(x) = sin%x [Hint: Use sin% = 1(1 — cos 2x))

-What is the radius of convergence of the Taylor series? £~y e
2 Find the Maclaurin series for £(x) using the definition of a 3. flx) = ; x? i: j: i g

faclaurin series. [Assume that f has a power series expansion.
Do not show that R,(x) — 0.] Also find the associated radius of
convergence.

y 7 39-42 Find the Maclaurin series of S (by any method) and its
5fx)=0—-x" 6. f(x) = In(1 + x) radius of convergence. Graph f and its first few Taylor polynomials
on the same screen. What do you notice about the relationship

b = i = 5, 2x

?'f (s) = sin arx B.fx)=e between these polynomials and f? :

L) =2 0. f) = zeos 39. f(x) = cos(x?) 0. f(x) =e™ + cosx i

t. = gj , = .
f(x) = sinh x 12. f(x) = cosh x "M f(x) = xe”* 42. f(x) = tan"'(x?)

3-20 Find the Taylor series for f(x) centered at the given value 43. Use the Maclaurin series for cos x to compute cos 5° correct to

fa. [Assume that f has a power series expansion. Do not show
lat R,(x) — 0.] Also find the associated radius of convergence.

B f) =x*—3x2+1, a=1

five decimal places.

44. Use the Maclaurin series for e* to calculate 1/3Ye correct to
five decimal places.

45. (a) Use the binomial series to expand 1/4/1 — x2.

5 f(x) = In x a=2 16. f(x) =1/x, a= -3 (b) Use part (a) to find the Maclaurin series for sin” ',
Mf)=e> a=3 18. f(x) =sinx, a=m/2 46. (a) Expand 1/+/1 + x as a power series. .
Pl =os . m=r 2. f(x) = Jx, a=16 (b) L;se psart (a) to estimate 1/+/1.1 correct to three decimal
places.

E Graphing calculator or computer required 1. Homework Hints available at stewartcalculus.com
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17-50 Evaluate the indefinite integral as an infinite series.

. - e.t -1
47. J x cos(x?) dx 48. j dx
49, f ioi_——l- dx 50. f arctan(x?) dx
x

51-54 Use series to approximate the definite integral to within the
indicated accuracy.

51. Ll/z x2arctan x dx  (four decimal places)

52, L] sin(x*) dx (four decimal places)

8. [ VT +x*dx (Jemor] <5 107

54. j:s 2% dx (|error| < 0.001)

55-57 Use series to evaluate the limit.

~ (1 +
%, fig Al + &) 56. lim
—0 X =0 1 + x — e’

1 —cosx

. 1
sinx — x + gx°

57. lim .

x—0 X

58. Use the series in Example 13(b) to evaluate

tanx — x

lim 3

x—0 X

We found this limit in Example 4 in Section 4.4 using
1'Hospital’s Rule three times. Which method do you prefer?

59-62 Use multiplication or division of power series to find the
first three nonzero terms in the Maclaurin series for each function.

59, y = e cos x 60. y =secx

62. y=e"In(l + x)

53-70 Find the sum of the series.

2n

(=)=
64.
n=0 7120 6““ 2 )'

65. 2(1)"1 655‘,3"

n=\ n=0 5" f’l‘

67.

68.

69.

10.

x (_l)n,n_lnw‘-l

2 427120 + 1)1
(in2? (In2)

1—-1In2+
2! 31

0 27, 81
pil 3! 41

n

1

13

74,

75.

76.

Show that if p is an nth-degree polynomial, then

plx+ 1) = 2 p“>(x)

If £(x) = (1 + x%)%, what is £°¥(0)?

Prove Taylor’s Inequality for n = 2, that is, prove that if
| £"(x)| < M for |x — a| < d, then

(a) Show that the function defined by

—1/x?
fl) = {g

is not equal to its Maclaurin series.
(b) Graph the function in part (a) and comment on its behavi
near the origin.

if x#0
ifx=0

Use the following steps to prove .
(a) Let g(x) = Si-o (X)x". Differentiate this series to show that:

kg(x)

g'(x) = -l<x<1
(b) Let h(x) = (1 + x)“g(x) and show that 2'(x) = 0.
(c) Deduce that g(x) = (1 + x)*.

In Exercise 53 in Section 10.2 it was shown that the length of
the ellipse x = a sin 6, y = b cos §, where a > b > 0, is

L=4a fo”“ JT = eZsin’0 d

where ¢ = y/a? — b?/a is the eccentricity of the ellipse.
Expand the integrand as a binomial series and use the result

of Exercise 50 in Section 7.1 to express L as a series in powers .4

of the eccentricity up to the term in e®. A




