SECTION 3-4: DERIVATIVES AS RATES OF CHANGE

1. Suppose p(t) gives the number of bacteria in hundreds after ¢ hours in some lab experiment.
(a) Interpret p(10) = 1000 and p'(10) = 20. \
Al 10 hours ) +there ares 100000 bactevio. in he Po'pofHIM
Othd Jhe 'popu,[prl-io)q )5 ;ncmg)yﬂ onl A m_&. D‘P ZO ba(‘,#flab

per howr.
(b) Estimate the number of bacteria when ¢ = 11.

"PC’D /X/‘PC/O)"‘ ‘P/(Io\ 2 1000 420 = /020 hundreds of backria.

2. Suppose s(t) gives the position of an object where s is measured in feet and ¢ is measured in sec-
onds.

(a) Determine the units of s'(¢) and s”(t) and interpret them in the context of the problem.

unids of S'(€): PL/sec What is +he d:%%z&
s an
units of S8 P/l =Rs> S

] ve,\ocﬂg]

(b) Can s'(t) be negative? What would that mean? 3] -
/ ke tive.
§'(4) can k2 negy

“The ob)e ot is rnov'ms*Ffvm o
PoSitiom.
(c) If s'(5) = 20 and s”(5) = 2, estimate s'(6). Is the object speeding up or slowing down?

216y 8 868" = 2042222 fefs  ( Speedingp)

higher pasidion 70 4 Jovoer

(d) If §'(5) = 20 and s”(5) = —2, estimate s'(6). Is the object speeding up or slowing down?

6%@?’ 5/65')*5”(5'> = 20-7<= /‘B\C‘QC (S/Ohﬁhj a’own)

(e) If s'(5) = —20 and s”(5) = —2, estimate s'(6). Is the object speeding up or slowing down?

a0y g (5 WE(5) = 20 -7 = —22PHs
(S‘Péﬂc,;ﬂj MP)
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3. A potato is launched vertically upward from a platform 20 feet off the ground. The distance in feet
that the potato travels from the ground after ¢ seconds is given by s(t) = —16¢? + 64¢ + 20.

(a) Find the initial velocity of the potato.
it 4

kel _y(ay  SCO=v) =324 78

velocty SO = bf s A
(b) Find the velocity and the acceleration of the potato when t = 1. 7 {L/’
S0 = 22D+ =32 £s /&

3"(D=-22. a"()) =32 $t/s* ﬁ;’

(c) Is the potato speeding up or slowing down? Why?
2 /owing down.
. "2 S.
2’ ard 8" have differet 57975

(d) What is the velocity of the potato when it reaches its maximum height and why?

(U’{’D O at higximum he,, Wt 7A1S 1S Lhe pr0 e
lohen Change in oS00 @/ZHB switches formm + o T

(e) What is the maximum height of the potato?

max jheight wher L=2-

/2 20 +o) =0 ~
Swm t=2 . &= WHE // 8(2)= «/b@ “roH Do = (ANt

(f) Assume the potato lands on the ground (not the platform). How long is the potato in the air?

Find £ when $=0- > Use gum[\% rmaula
So 0= —btZ+HE 420V t= G ARG _ é@iﬂzﬂz 4293

2(16) Y,

(g) What is the velocity of the potato when it hits the ground?
v(Y.2 ‘f@ = fzz@,zm)wli =-73,32 Pé/;co

(h) You should have observed in part (b) that the acceleration is constant. What does this number
represent?

A cceleration due o Sml/}{’j.
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