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Rates of change & the derivative
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38. The population of a herd of d:ger is modeled by (vrentt J)

37, A child inflates a balloon, admires it for a while and then
lets the air out at a constant rate. If V(£) gives the volume :
of the balloon at time ¢, then Figure 2.34 shows V' (t) as P(t) = 4000 + 500sin (‘2” t- g)
a function of £. At what time does the child:

(a) Begin to inflate the balloon"@(e) Whan 5 £hy T &t Ly Whmtﬁ'“ measured in years. from January. |
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(b) Finish inflating the ball ﬁ ballos £he [Wéf ¢! (a) How does this population vary with (ime? Sketch '<

(©) Begm to let the air out !“f_p’ “{2 What s Lhe Mea xMmom, graph of P(t) for one year,
(d) What would the graph of V'(t) look like if the child V(v ? E) (b) Use the graph to decide when in the year the popula-

tion is a maximum. What jsthat maximum? Is there~
had alternated between pinching and releasing the 1l a minimum? If so, whcn;iﬁ uLg 1 Y500 Shrt, §%}I
open end of the balloon, instead of letting the air out é P ) (¢) Use the graph to decide when the populdtzon s
at a constant rate? { b growing fastest, When is it decreasing fastest? ~ n\
M Ve, TIME (d) Estimate roughly how fast the population is chang./
V ({:) RATE o Ci”""wl"f'c 0¥ Volvre Vi ing on the first of July. x@}/}(nz” OCT 7
(yeoc VoLt I?‘)éU“) ”L‘”‘“’“)
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£ 30 9s 39 The graph in Figure 2.35 shows the accumulated fedprat

K 52(/ 1T’ /“W\v,(t)

]_@ﬁ ;Z(@ fdcbt since 1970. Sketch the derivative of this function,

1 i ! J T - Whaz does it represent?
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Chapt«e‘r 3? "Séﬁr 3} ¢- 7 L{» 8 &l FEdition, - 4G, Deaw the graph of a contmuous i‘uncnon Y == f(a:) that
satisfies the following three conditions.
66. A differentiable function fhas the values shown. Estimate J(1.5), o fl(z) > 0forz < -2,
I I~ B o fl(z) <Ofor-2< <2,
x |10 ] 12 | 14 | 16 £2°09 B o f(x)=0forz>2
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67. Water is poured into a conical reservoir at ho=dit t M e
a constant rate, If A(¢) is the rate of change \% =
of the depth of the water, then h is

)

(A) constant , 3 R B B S TR *

(B) linear and increasing Y

(C) linear and decreasing \,/ '*::AK H

(D) nonlinear dnd increasing dir ., g dﬁ
({E)"nonlinear and decreasifig: i SKH -5 = Con Ve drn
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Vocabulary Derivative = instantaneous rate of change = slape f (x) R
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