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time =0, when the bird is first weighed, its weight is 20 grams. |
first weighed, then % £(100 — B)

Let y= B,

Is the bird gaining weight faster when itfveighs 40 gramsyr when it wei
) —~
R =<0
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at which a baby bird gains weight is proportional to the diffe

(t) be the solution to the differential equation above with initial condition B(0) = 20

= & (00 = L) =12

- ,% ((co -20) = +@o) =

5

{B(1) is the weight of the bird, in grams, at time tdays after it is
—

.y e bivd (% gam.'/g weght

;(S%r when i+ wegns +HO Graw$ '/"
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APCLASSRooM MC 2 CALCULATOR

People are entering a building at a rate modeled by f(f) people per hour and exiting the building at a rate modeled by g(f) people
per hour, where tis measured in hours. The functions fand g are nonnegative and differentiable for all times ¢ Which of the
following inequalities indicates that the rate of change of the number of people in the building is increasing at time £?

@ f(h>0 E(t\) CV\W
gle> et

fl>0
Tokl peope = (6 -g(¢)

4D _ S,“—g'
fo-g(n>0 t

@ f(h-g(H>0

APCLassroom MC 3

If P (t) is the size of a population at time ¢, which of the following differential equations describes linear
growth in the size of the population?

@ L 200  Conshet Sloge twphes P Inen

dt

@ _o0p;  Ltaew Slope  Cumples P Qusp
t

dt
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APCLASSROOM MC 7 CALCULATOR

t

) 3 5
(hours) 0 ! - 7 4 . 6
str) o | 25 | s5 | 92 | 150 @ 210 | 275
(miles) o o\l
— SN—r?

| , 2.1 .88 . | ,
The table above gives the di e 8 (t) ,in miles, that a car has #favelgd at VafTous times £, in hours, during a 6-hour trip. The
graph of the function¢s increasing and concave up) Based on the infofmation, which of the following could be the velocity of the

car, in miles per hour, at tuv& 3?
@ @ v(ty>0

ol(e>>0

49
< Ry esH
© s8
® 65
® 92

APCLassrooM FRQ 9 CAL

For time =0 hours, le

120 (1 e 108 )represent the speed, in kilometers per hour, at which a car travels along a

straight road. The number of liters of gasoline used by the car to travel x kilometers is modeled by g(x) = 0.05x(1 - e'X"IZ)_ ll1’ KW‘

Find the rate of change with respect to time of the number of liters of gasoline used by the car whé dicate units of
—
measure Zekoee onl 4

J dx i =
/d%: gty Sk = - clE) 42 5
LINE: LnNE Pl B 0.05x(1 — e X2) i
N O RE 2 © Y CR T S | Bl L i
dt t:o‘ 0 i E
E R(K)X:2n(2) !

APCLAssROOM FRQ 12 CALCULATOR ' 3'(.,> v () ;

The following are related to this scenario:

A store is having a 12-hour sale. The total numbeho have entered the store thours after the sale begins is modeled
by the function S defined byS(r):DAStA-‘I(Sra)ﬂddr2 for 0 < t<12. Attime =0, when the sale begins, there are no shoppers in the
store.

At what rate are shoppers entering the store 3 hours after the start of the sale?

S' L%} = 4 & S\wPDevS onl %(0.5X4—16X3+144X2)X:3
4\ 486.00024
L Beletua only
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The ) the number of penguins and ¢
iS measurei Vears for 0 < < 40. There are 100,000 penguins on the island at time = 0. The birth rate for the penguins on the
island is modeled by

AT
B(#) = 1000%-06 penguins per year
and the death rate for the penguins on the island is modeled by

D(ﬂ=25080 L {pengums per year. %‘Cme On/%

What is the rate of change for the penguin population on the island at time = 0?

Pleys BLey-DIB)

‘(oy= B (o)~ Dlo)
P (03: [OOOQO'OU(O) — QS’Oeo'lCo)

= /OOOQO ~ oSoe’
Pi(0) = 7SO pengins/year |

QV
Y)
()
—
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APCLASSROOM FRQ 23 PART A AND PART C CALCULATOR
On a certain workdayy,the rate; in tons per hour, at which unprocessed gravel arrives at a gravel pro@
KG(t

2
)= 90 + 45cos (%Mvhere tis measuredinhours.and 0 <t < 8. At the

beginning of the workday (t = 0), the plant has 500 tons of unprocessed gravel. During the hours of
operation, 0 <t < 8, the plant processes gravel at a constant rate of 100 tons per hour.

plantis modeled b

a. Find G'(5). Using correct units, interpret your answer in the context of the problem.

o 2 i
G(8Y = 4.8 87 I ; Peleeny onty
t\

y i
ﬁ(90 + 45 cos(X?/18)) x_5 :
2458744 |}

/4—7" S hows , e yole of which uvrpvoccs&ed grave) v

+\
a¥r a grael processivg P(aud‘ ) a(CumSmS b\{ IYSE? fon§ per by exch hour,

c. Isthe amount of unprocessed gravel at the plant increasing or decreasing at time t = 5 hours? Show
the work that leads to your answer.

/Iv(dmﬁ uylpm(;cSSo-/ Al Protessivg_ araue |
(5(s) = A8 fshor  JoO  fors/ hour

G(sY ¢ oo F

.................................................... < Do amomt of unprasiel pavel

) S houcs. +\

s decreasim af &7

] 90 + 45 cos(52/18)
; 98.1407640311 i
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