Calculus | Homework #4 Section 2.8

3 fir) =cosx = [f(z)= —sinr, s0 f{%] = 0 and j"'(%;'l = —1.
Thus, L{x) = f(3)+ /' (3) [z —F)=0-1{z—F} = —x+ .
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10. f{z) = T = f’(zj_mf‘“f{[]]_-i“d

1 g e L 1 _ 1, 1. .
JH0) = 15 80 flr) = £ + £z —0) = 3 + Fx. Weneed
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—3.91 < < 214,
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+ 0.1, which 15 true when
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13. To estimate {5.061, we'll find the linearization of [(x) = =2/ ata = 8. Since f'(z) = %:r:_l’m =2/(3 ¥x), f(B) =4,
and f'(8) = 3, we have L{z) = 4 + (r — 8) = 3z + 3. Thus, P o 2x + 5 when z is near 8, so

(8.06)%7 == 2(8.06) + & = &2 — 402,

3 ' (14 2s)(1) — =(2) 1 1
18. {a) Fory = f(=) = 3] = = s0dy = ———= ds,
1
biy=1/(=+1 dy = —————dr
By =1f=+1) = dy=-r—m
: 1
— . T T
20 (a)y=r = dy=zx Tdr N dx
(bjz=landdr =1 = dy= Tll:l[L] =L Ay=flr+Az)—flz)=vI+I—v1=2-1=0414
{c) ¥ Remember, Ay represents the amount that the curve y = fix) rises
“Id 7 == or falls when = changes by an amount dr, whereas dy represents
[ ¥
1 e 2 the amount that the tangent line rises or falls (the change in the
linearization).
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Calculus | Homework #4 Section 2.8

#. (a) If z is the edge length, then V =27 = dV = 30 dz. When z = 30 and dir = 0.1, dV = 3(30)%(0.1) = 270, so the
maximum possible error in computing the volume of the cube is about 270 cm®. The relative error is caleulated by dividing

the change in V', AV, by 1. We approximate AV with 417

T, 7 I 2
Relative error — 2V o & _ Bw7dr  gde 2 f0LY o)
v v 2 T 30

Percentage error = relative error = 100% = 0.01 = 100% = 1%,
(b) § =fiz® = dS = 12zdr. When = = 30 and dz = 0.1, &5 = 12{30)(0.1) = 36, so the maximum possible error in
computing the surface area of the cube is about 36 cm®.

. AS dS  12zdzx  _dxr {01 _
Relative error T = ? ? 2 ? 2 (m) 0.006.
Pereentage error = relative error » 100% = 0,008 = 100% = 0.6%.

23. (a) For a sphere of radius r, the circumference is € = 2wr and the surface area is § = dnr®, so

W w2 2] v
r= o s SN 2 & us= 20de. When € = 84 and dC = 0.5, dS — 2(84)(0.5) = 22,
2 2 T T T T
50 the maximum error 15 about E £= 27 em?. Relative error 22 4o _ E = i =2 (0.012
iy 5 B i B4
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(b) ¥ 3 37 (H) = = et Flﬂ d’. When (7 = 84 and 40 = (1.5,
1 1764 . .
dl’ = 97 (84)*(0.5) = —7 %0 the maximum error 15 about e 179 em®.

. . : v 1764/ 1
The relative error 15 approximately Vv = m =25~ 0.018,
28. (a) glz) = V2T +5 = §(2) =9 =23 g(1.95) = g(2) + g12)(1.95 — 2) = —4 + 3(—0.05) = —4.15.
g(2.05) = g(2) + ¢(2)(2.05 — 2) = —4 + 3(0.05) = —3.85.
{b) The formula g'(x) = /22 + 5 shows that g'(x) is positive and increasing. This means that the slopes of the tangent lines
are positive and the tangents are getting steeper. So the tangent lines lie befow the graph of g. Henee, the estimates in

part (a) are too small.
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