Math 1A Fall 2001: Section 3.3 Solutions

() Al maximum height the velocity of the ball iEHMO .
! = 3. So the maximum height is s(§) =80(3) - 16(%)* = 200 - 100 = 100

(b) 5(t) = 80t—16t2 = 96 < 16t°—80t+96 = 0 < 16(t2 —5t+6) =0 <« 16(t-3)(t~2) = 0.
So the ball has a height of 96 ft on the way up at ¢ = 2 and on the way down at ¢ = 3. At these times the
velocities are v(2) = 80 — 32(2) = 16 ft/s and v(3) =80 — 32(3) = —16 fi/s, respectively.
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dz L dz|,_, =30 = 27 mm® fm i

(b) The surface ares j S(z) = 622, 5

V(@) =327 = (6% < 1

figure, AV = 32(Az) + 3z(Az)? 4 (Az)5 1t Az is small, then
AV % 32%(Az) and so AV/Az ~ 322

10. (a) Using V(r) = gwrs, we find that the a?erage rate of change is:

V(®)-V({5) _ §m(512) — §7(125) = 1727 um®/pum

=33 3
(i) V(6) V() _ $7(216) I £m(125) — 12137 pm®/pum
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iy YD = V() _ §m(5.1)° - §7(5) = 102.0137 um®/pm
W) =35 = 01

= 4nr?, so V'(5) = 1007 pm®/um.
(b) V'(r) = dnr?, s0 | .
4nr® = V'(r) = 47r? = S(r). By analogy with Exercise 7(c), we can say thz:; the changfc‘:tx}::3
<ot ¥ — : its thi i e area o
© V(l:zne o:;' the spherical shell, AV, is approximately equal to its thickness, Ar, times the surfac
VO s > .
inner sphere. Thus, AV = 4nr2(Ar) and so AV/Ar = 4mr2,

0 Ll 4) = —250(1— L¢)
12. V(t) = 5000(1 — 4t)* = 5000(1 — At + 125¢%) = V/(t) = 5000(— % + gigt) = —250(1 ~ &¢)
10y _ _ :
(a) V'(5) = —250(1 — &) = —218.75 gal/min (b) V'(10) = —250(1 ~ 22) = —187.5 gal/min
40y _ :
(c) V'(20) = —250(1 — 2) = —125 gal/min (d) V'(40) = —250(1 — ) = 0 gal/min

Ille water 1 te. -—W t= L t)=— i I w i ﬂ ing
‘S ﬂowillg out the faS st at the beginning hen O, ( ) 250 gal/mm. he ater lsl Oowing
ut the SlOWCSt at the end -_ when t= 40 D (t) = 0. AS the taﬂk emptieS, the water ﬂOWS out more S]OW Y.
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2. (a) C(z) = 84 + 0.16z — 0.00062:2 +0.000003z° = C'(z)=0.16 - 0.0012z + 0.00000922 =
C’(100) = 0.13. This is the rate at which the cost is increasing as the 100th item is produced.

(b) C(101) — C(100) = 97.13030299 — 97 ~ $0.13.

(d) C"(z) = ~0.0012 + 0.000018z = 0 =

positive at this value of z. This is where the
marginal cost changes from decreasing to
increasing and so has its minimum value,

16. (a) (i) c(6) - c(2) ~ :0295 - 0.0570 (b) Slope = AC 0077 ~ ~0.01 (moles/L)/min < = 662 and C"(z) changes from negative to
) 62 4 At 7.8
= —0.006875 (moles/L)/min c®
i C(4) —C(2) _ 0.0408 — 0.0570 0.08
@ 4-2 ~ 2 0.06
= —0.008 (moles/L)/min 0041
. C(2) — C(0) _ 0.0570 — 0.0800 002
=== 2

= —0.0115 (moles/L) /min 0



