Math 140 Worksheet 7 — Solution Key

4
. For a sphere, V = gm‘?’, SO

v dr
&g
a ~ O at
dr
At r =10 and — = 0.5,
dt
dVv
e 47(10)%(0.5) = 2007 cm?®/min.

. Let f(z) = /x and choose a = 16. Then f(16) = 4 and
1

F@) =5 = 5

27 G

Thus the linearization is ]
L(x) =4+ g(x —16).

So
1
V162 ~ L(16.2) = 4 + £(0.2) = 4.025.
(a) V = 5350 dV = 3s?>ds. With s =5 and ds = 0.03,
dV = 3(5)%(0.03) = 2.25 cm®.
(b) The volume at s =5 is V = 125, so the estimated percent error is

V| 2.25

v 00% 195 00% 8%
. Substitution gives
. In(14+4z) O
lim ———= = —,
z—0 T 0

so L’Hopital’s Rule applies. Differentiate numerator and denominator:
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. Let y = (1 + 32)"/*. Then
In(1 + 3z)
Iny=——"-"—.
x

0
As x — 07 this is o’ so apply L’Hopital’s Rule:

3
3
lim Iny = lim 143z _ lim =
z—0t z—0t 1 z—0t+ 1+ 3z
Therefore,
lim y = es.
z—07F



