Solution Set #7
Section 8.5

1. Let f(x) =x*+2x+ 1 and center a=2. Then,

n f ¥(x) f ™(2) f ™2 /n
0 X3+ 2x+1 13 13
1 3%+ 2 14 14
2 6X 12 6
3 6 6 1
4 0 0 0
5 0 0 0

Hence, we havethat f(x) = 13 + 14(x-2) + 6(x-2)? +(x-2)°.

Forn>3,f ®(x) = 0. Hence, from the Lagrange form of the remainder for the Taylor series
we have R ,;(x) = 0. Consequently, imR__,(x) = O.

n- o

2. For f (x) = sin x and center a= 0, the integral form of the remainder is
sinx n=0(mod4)

1. A4 cosx n=1(mod4)

X) = =[] "x" x) dxwhere g_(X) = :

Rl = 5 fo % 1) 9 =) _gnx n=2 (mod4)

-cosx n=3(mod4)
Hence,

R @ = 151 [Xtng @ ctl < =t Mg oldt < =t (M - i
- n Jo A n Jo A n Jo (n+1)!

n+1
3. From 2 (above) we have, for each (fixed) x, that limR_(X) = Iim—(lxI D =
n- e n-e- (N+1)!



da, Let f(X) =log (1+x) and center a= 1. Then,

n f ™¥(x) f W (2 f @) /n
0 log (1+x) log 3 log 3
1 1 1 1
1+x 3 3
) -1 1 1
@+ x)2 9 18
3 2 2 1
@+ X)3 27 81
4 6 _6 1
(L+x)* 81 324
5 24 24 1
(L+x)° 243 1215
1

Hence, forn=4wehave R, (X) = (x-3)° for some ¢ between 3 and x.

5(1+c)°
Section 8.6

la If misaninteger, then from (1) we have

(1+x)m:1+mx+WX2+m+xm:2m:(m)xk(*)

ko \ K
In(*), letx =1.
Section 8.7
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