Section 3.10

1. flz) =2 +32> = f'(z)=42" +6z 50 f(—1)=4and f'(—1) = —10.
Thus, L(z) = f(—1) + f/(—=1)(x — (—1)) =4+ (=10)(z + 1) = —10z — 6.

2. flz)=Inz = f'(z)=1/z 50 f(1)=0and f'(1) =1 Thus, L(z) = f(1)+ f (1) (zx—1)=0+1(z— 1) == — 1

3 f(z) =cosz = f'(x) = —sinz, Sof(%} =0 andff(%) =—1.
Thus, L(z) = £(3) + £ (5)(= = §) =0~ 1=z~ §) =—= + &

4. f(.r} =_1.3}4 - f'(:r} — E_r—lf‘i,SO jr[:].ﬁ} 5 andf’(]t’i} _ g_

4

Thus, L(z) = f(16) + f'(16)(z — 16) =8 + 2(z — 16) = 1z + 2.
11. (a) The differential dy is defined in terms of dx by the equation dy = f'(z) dx. Fory = f(z) = z” sin 2z,

f(z) = 2® cos 2z - 2 + sin 2z - 2z = 2z(x cos 2z + sin 2z), s0 dy = 2z(z cos 2z + sin 2z) dz.
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() Fory = f(t) =Inv1+# = s In(1 +¢%), f'(t) =

14. (ﬂ) FOTy — f(t} — etan wt2 f’(f] — etan‘ﬂ.’i . Sfcz(ﬂ'ﬁ} -, SO dy — ?Tscc2(?rt)etan7rt dt.
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(b)Fory:fl:Z}:m;f;(z}zé(l-'_lnz) ljz.z’mdyzzzw’]_—l—lnzdz-

23. To estimate (2.001)°, we’ll find the linearization of f(x) = z° at a = 2_ Since f'(z) = 5z*, f(2) = 32, and f'(2) = 80,
we have L(z) = 32 + 80(z — 2) = 80z — 128 Thus, z° ~ 80z — 128 when = is near 2 , so
(2.001)° == 80(2.001) — 128 = 160.08 — 128 = 32 08.

25. To estimate (8.06)*/%, we’ll find the linearization of f(z) = z*/? ata = 8. Since f'(z) = 227'/7 = 2/ (3 Vz )

,we have L(z) =4+ 1(z — 8) = 1z + 2. Thus, 2°/° ~ 1z + £ when z is near 8, so

£(8) = 4,and £'(8) =

(8.06)*/ =~ 1(8.06) + 2 = 1288 — 4.02.

=

1

2vz

V998 = £(99.8) ~ £(100) + dy = 10 — 0.01 = 9.99.

dz. When z = 100 and dz = —0.2, dy = ;(—0.2) = —0.01, so

24/100

8. y=flz)=vVe = dy=
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35. (a) For a sphere of radius r, the circumference is € = 27r and the surface area is S = 47r”, so

C cy c?
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s0 the maximum error is about — == 27 em®. Relative error =~ — = /7 = — == 0.012
T S 843/w 84
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| . 764 _ _ 1764
dV = ﬁ[&“ (0.5) = ?,sothemaxunmnenmlsaboul — = 179 em”.

vV 1764 /7* 1

The relative error is approximately d‘._’ = B (60 =g = 0.018.

2 2 84
— = dS=Z0dC. WhenC = 84and dC = 0.5,dS = = (84)(0.5) = —,
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