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2. As h decreases, the line PQ becomes steeper, so its slope increases. So
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4 Sinf-c(d 8)isony = f(z), f(4) = 3. The slope of the tangent line between (0,2) and (4, 3) is Lsof(4) =4

a+h a
“1+2a
10, (.)G,(a) Iim.t}gm+h) G(a) 'Hn1+2(c+h) +
. a+23+h+2%h—a—2a"—2ah 1 A
= h(1 + 2a + 2h)(1 + 2a) hm(1+2a+2h)(1+2a) Lo g
So the slope of the tangent at the point (—§,—3) is 3 -
m=[1+2(=34)] " = 4, and thus an equation is | /(__1,._%)_-A
\ .

y+i=4(z+3)ory=4az+13. "1% JM

—4
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So let G(h) = — :h) L We calculate: ®
h G(h)
0.1 2.2305
0.01 2.0203 ‘f’
0.001 | 2.0020 ! 073 083
0.0001 | 2.0002 . ' " T
=01 LG0T slr::: of;‘:“::‘g:: is about A
—001 | 1.9803 1.07-091 016 _
—0.001 | 1.9980 082-074 008 -
—0.0001 | 1.9998

We estimate that ¢ (%) = 2.
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28. (a) f'(5) is the rate of growth of the bacteria population when ¢ = 5 hours. Its units are bacteria per hour.

(b) With unlimited space and nutrients, /' should increase as ¢ increases; so f'(5) < f'(10). If the supply of
nutrients is limited, the growth rate slows down at some point in time, and the opposite may be true.

33. C(1980) is the rate of change of U.S. cash per capita in circulation with respect to time. To estimate the value of
€(1980), we will average the difference quotients obtained using the years 1970 and 1990
C(1970) — C(1980) _ 265 — 571 _ ©(1990) — C(1980) _ 1063571 _ .0,
T0—1060  ~ —10  coomd = 1060 10 :
C(t) — (C(1980) ~At B
mn t— 1980 2

LetA=

Then C'(1980) = = 39.9 dollars per year.



36. Since f(z) = 2* sin(1/z) when 2 # 0 and F(0) = 0, we have

"0 = fim LOFA) = F(0) _ . h?sin(1/h) =0
F(0) = lim : A = lim W

= lim hsin(1/h). Since —1 5.@% < 1, we have
] o \ -
—|h| 5 ]:h[sini--g lh| = —|h| < hsin 7S [A). Because lim (— |hf) = O and lir /| =0, we know that

m_(hsm%) = 0 by the Squeeze Theorem. Thus, f'(0) = 0.



