564 Chapter 8 Infinite Series

EXAMPLE 10 Using the binomial series theorem to obtain a Maclaurin se

expansion )
Determine the Maclaurin series for f(x) = v9+x and find its interval of conve
gence.

Solution

Write £(x) = V9 + x = (9 + x)'/2 :3(1 +§-)1/2.

\/9+x=3<1+g->lﬁ

Thus,
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Since the exponent p = % satisfies p > 0, p not an integer, it follows from Theorem

. x .
8.26 that the series converges for i 3 l < 1, that is, for |x] <9. B

8.3 PROBLEM SET

@ 1. WHAT DOES THIS SAY? Compare and contrast Maclaurin 33 f(x)=cosxate= 1 M. f(x)=sinx at c= %
and Taylor series. 35

2. WHAT DOES THIS SAY? Discuss the binomial series theo-
rem.

. f{x)=tanx at ¢ =0

36, f(x)=x>+2x+1 at ¢ =200
3. f)=x>-2x"+x-5Sate=2
3. f(xy=+vxatc=9

Find the Maclaurin series for the functions given in Problems 3-30.
Assume that a is any constant, and thar all the derivarives of all

. = 1
orders exist at x = 0. 39. f(x) = ate=5 40, (0 = at ¢ =2
2 - 2-x 4—-x
3. e 4. oF 5
5. o 6. e 41. f(x) = 2x‘— i at e =2 42. f(x) = Epong) at ¢ =2
7. sinx? 8. sin” x Expand each function in Problems 4348 as a binomial series. Give
9. sinax 10. cosax the interval of convergence of the series.
« o2 3 i
11. cos2x 12. cos; 43, f(x0) = VI¥x 4. fix) =
13. x*cosx 14, sin 3 V14 x?
.y 2/3 N V=173
15, ¥ +2x + 1 16. x* = 2%+ x = 5 B S=den 46. [(x) = (4+x)
17. xe* 18. &% + ¥ 7. f(x) = ——== 8. f(x)=V2-x
9. e +5i 20. si Vi-x
19. ¢ -|1—51nx - SInXkcosx o 49. Use term-by-term integration to show that
21. 22. ,
1+ 4x 1 —ax a?0 20 (1) Ik
1 1 1 = e {
23, Ca#0 U4 a0 In(1l + x) Z 3 for |x| <
a+x a”+ x- k=1
25. n(3 +x) 26. log(l + x)
27. tan™'(2x) 28. VI—x 50. Use the Maclaurin series for e* and ¢ to find the Maclaurin
29, series for ’ ’
: et +et
sinx .. coshx =
30. f(x) = ifx#0
i if x=0
3 < o 3 3 " X . X v - ’n
Find the first four terms of the Tavlor series of the functions in Prob- SL. US? fhﬁ Maclaurin series for e” and ¢™* to find the Maclaur
lems 31-42 at the given value of c. seres ot of — ox
3o f(o=¢ ate=1 32 f(0) =Inx at ¢ =3 sinh x = —




