In Exercises 33 38, find the series’ interval of convergence and,

within this interval, the sum of the—sericsasa n of x.
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. For what values of x does the scries
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converge? What is its sum? What series do you get if you differ-
cntiate the given series term by term? For what values of x does
the new series converge? What is its sum?

40. If you Sertes— creise 39 term-by ~what new
series do you get? For what values of x does the new series con-
verge, and what is another name for its sum?

. The series
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converges to sin x for all x.
a. Find the first six terms of a series for cos x. For what valucs
of x should the serics converge?

b. By replacing x by 2x in the serics for sin x, find a scries that
converges to sin 2x for all x.

¢. Using the result in part (a) and series multiplication, calculate
the first six terms of a series for 2 sin x cos x. Compare your
answer with the answer in part (b).
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= -3<x+1<3 = —4<x<2;whenx:~4wehavez(75%2“:21whichdiverges;atx:2wehave
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31 =3 1 which also diverges; the interval of convergence is —4 < x < 2; the series
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=0 ((%) ) is a convergent geometric series when —4 < x < 2 and the sum is
n=0 n=0 .
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39. Hm 1= (x73),l’ <1 = |x=3<2 = 1 <x <5 whenx =1 wehave Y (1)" which diverges;

n=1

when x = 5 we have Z(* 1" which also diverges; the interval of convergence is | < x < 5; the sum of this
n=1

convergent geometric series 1s H(%j = Xf—] CIffx)=1- %(x -3)+ i (x—=3P+... + (~ %)n (x—=3)+...

= Zrthenf'(x)= -5+ L (x = 3)+... + (= 5)"n(x = 3)"' + ... is convergent when | < x < 5, and diverges
when x = | or 5. The sum for /(x) is ﬁ , the derivative of % .
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41. (a) Differentiate the series for sin x to getcos x = 1 — % + % — 77", + ggi, — 1]"]‘, +...

. The series converges for all values of x since
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= tim (it ) = 0 < 1 forallx.

(b) sin2x:2x42;‘fs %—27’,‘4—%—#—{- ZZX—%-}-%’,&—%-FS%’Q—%qL...

(¢) 2sinxcosx =2[0-D)+O0-0+1-Dx+(0-5F +1-0+0-1)x*+(0-0-1-5+0-0~1-4)x°
+(0-5+1:0-0-3-0-5+0-1)x'+(0-0+1-L40-0+%-£+0-0+1-4)x°
+(0-L4+1-040-454+0-5+0-5+0-23+0-1)x°+...] :2[X—%+%3~...}

Fiyoh gD Ty 2() i [N
=X -5t S-St 721|x! +




