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:XERCISES 10.11
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| -10 = Use the binomial series to expand the given function as
power series. State the radius of convergence.
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1-12 @ Use the binomial series to expand the given function

s a Maclaurin series and to find the first three Taylor
olynomials i, Tz, and Ts. Graph the function and these Taylor
olynomials in the interval of convergence.
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13. (a) Use the binomial series to expand /41 — x2.
(b) Use part (a) to find the Maclaurin series for sin” x.

12. (4 + x)**

l 4. (a) Use the binomial series to expand 1/+/1 + x2.
(b) Use part (E.) to find the Maclaurin series for sinh'x.

(5. (a) Expand I/w/I + X as a power series.
(b) Use part (a) fo estimate 1/y/1.1 correct to three
decimal places.

[ 6. (2) Expand JB8+xasa powcr series.

(b) Use part (a) to estimate ¥8.2 correct to four decimal

places.
[ 7. (2) Expand f(x) = x/(1 — x)? as a power series.
(b) Use part (a) to find the sum of the series
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| 8. (a) Expand f(x) = (x + x3/(1 — x)? as a power series.
(b) Use part (a) to find the sum of the series
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19. (a) Use the binomial series to find the Maclaurm series of -

flx) =1+ x2.

(b) Use part (a) to evaluate £/%(0).

20. (2) Use the binomial series to find the Maclaurin series of
) = 1/4/1 + 23,
(b) Use part (a) to evaluate £(0).

21. Use the following steps to prove (2).
(a) Let g(x) = 2°_, (5)x". Differentiate this series to show
" that
ki
7 =15 - g(x) ~1<x<1
) Let h(x) = (1 + x)~ g(x) and show that A'(x) =
(c) Deduce that g(x) = (1 + x)*. ,

22. The period of a pendulum with length L that makes a
maximum angle 8, with the vertical is

L (2 dx
T=4.]= &
g Jo 1 — k?sinx

where k = sin_(%Go) and g is the acceleration due to gravity.

(In Exercise 35 in Section 7.8 we approximated this

integral using Simpson’s Rule.)

(a) Expand the integrand as a binomial series and use the
result of Exercise 40 in Section 7.1 to show that

L 1 2, 132, 133257
T = 2w ; 1+~—k 2242k +W6Tk + .-

If 8, is not too large, the approximation T = 2mw+/L/g,™
obtained by using only the first term in the series, is
often used. A better approximation is obtained by

using two terms:

—
T =27+ )= (1 + &2
g

(b) Notice that all the terms in the series after the first one
. have coefficients that are at most ;. Use this fact to
compare this series with a geometric series and show

that
: L L 4 — 3k
2|~ (1 +3K) <T<2 N
(c) Use the inequalities in part (b) to estimate the period
of a pendulum with L = 1 meter and 6, = 10°. How ~
does it compare with the estimate T = 27 vL/g?

What if 8, = 42°7 »
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