10.1, #18. Py(z) = V2 > ™G . since
f(O)(x) = (1 +m)1/27 f(o)(l) — \/5’
fO) = (1/2)(1+z)" "2, fO1) = 1/2v2,
FP(x) = —(1/2)(1/2)(1 + 2) 73/ FP1) = -1/8V72,
fO%) = (3/2)(1/2)(1/2)(1 + )"/, @) 3/32V/2.
10.1. 419, P )_1 (x—2) (x-22 (z-22 (z-2)*
1, #19. Pie) = 5= 5 27 8l 243 M
FO) =1 +a2)7, fO@) = 1/3,
fOz) = (-1 +2)2 F(2) = -1/9,
FP(z) = (-1)%21(1 + 2) 7%, F@(2) 2!1/27,
FO (@) = (-1)%31(1 4+ 2) 74, F®(2) = —31/81,
fW (@) = (-1)*41(1 4+ 2)7°, f®©Q) = 41/243

10.1, #23-26. a = f(0), b= f'(0), and ¢ = f”(0)/2. For each picture a is the y-intercept,
b is positive or negative according as the graph is increasing or decreasing, and c is positive
or negative according as the graph is concave-up or concave-down. There are 23 cases, the
four here and four more you should try to draw.

10.2, #1-3. #1 is a Taylor series. #2 is not a Taylor series since it contains negative
powers of x. #3 is not a Taylor series since the center of each additional term changes.



10.2, #7. The first four derivatives of v/1 + = were calculated in 10.1, #2:

FO@) = (1+a), FO0) = 1,
FO@) = (/20 +a) 2 F) = 12,
7O @) = —(1/2)(1/2)(1 +2) 72, F2(0) = ~1/4,
FO@) = (3/2)(1/2)(1/2)1+ ), FO0) = 38
FD (@) = ~(5/2)(3/2)(1/2)(1/2) 1 + &) fD(0) = ~15/16
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The Taylor series for /1 + x is
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10.2, #9. The first several derivatives of (1 — y)'/? are
fOuw = (1-y'3, FO0)= 1
FP ) =—-1/3)(1—y) 7?3, FP0)=-1/3
FP(y) = —(2/3)(1/3)(1 —y) /3, F®(0) =-2/9
FOy) =—(5/3)(2/3)(1/3)(1 —y)~¥3  fB3)(0) = —10/27

For arbitrary n > 1
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The Taylor series for (1 — y)l/ 3 is
1_Q_y_2_@_ _(3n—4)(3n—7)...2yn_
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