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1. Fish enter a lake at a rate modeled by the function E given by E(f) = 20 + 15sin (fé) Fish leave the lake at
2
a rate modeled by the function L given by L(r) = 4 + 2%'"". Both E(r) and L(r) are measured in fish per
* sipre o.:bt& n ¥

cale
(a) How many fish enter the lake over the 5-hour period from midnight (f = 0)to 5 AM. (f = 5) 7 Give your
answer to the nearest whole number,
nearcsl Wik

hour, and 7 is measured in hours since midnight (¢ = 0).

(b) What is the average number of fish that leave the lake per hour over the 5-hour period from
midnight (t =0 to 5 aM.(t=5)7

(c) Atwhat time 2, for 0 £ ¢ £ 8, is the greatest number of fish in the lake? Justify your answer.

mex = der =0
(d} Is the rate of change in the number of fish in the lake increasing or decreasing at 5 aM. (f = 5) 7 Explain

your reasoning.
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2. The velocity of a panticle, P, moving slong ihe x-axis is givem by the differeniable function v, where vp(r}
is measured in meiers per bour and 1 is measured in bours, Selected values of ve(f} are showm in the lable
ahove. Puricle P is ot the origin & ime @ = 0.

(¢} A second periicle, Q. also moves along the x-axis so that its velocity for 0 % 7 £ 4 is given by

vlt) = 45 ﬁm‘(ﬂ.ﬂﬁti} meters per hous. Find the time intervel diring which the veloeity of pariicle O

is ai least 60 meters pee hour. Find the distance traveled by particle @ during the inderval when the " -
do NOT need o =20y “otel
distarce +roveled = absclole walue

(d) Attime t = 0, particle ¢ is s position x = ~90. Using the resull from part (b) and the function vy from
part (c). approximale the disiance between particles F and Q af time 7 = 2.8. dietonce Trowle #
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>
velocity of particle O is at least 60 meters per hour.
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1. People enier a line for an escalator at a rate modeled by the function » given by

Y- LY tor0srs300

] _ <

r(t) = (100) (1 300) LTS
0 for ¢ > 300,

where () is measured in people per second and ¢ is measured in seconds. As people get on the escalator,
they exit the line at a constant rate of 0.7 person per second. There are 20 people in line at time 1 = 0.

“_" nvhal  cond ihon

(a) How many people enter the line for the escalator during the time interval 0 < 1 < 300 ?

(b) During the time interval 0 £ ¢ < 300, there are always people in line for the escalator. How many people
are in line at time ¢ = 300 ?

{c) Fort > 300, what is the first time ¢ that there are no people in line for the escalator?

(d) For O <1 < 300, at what time 1 is the number of people in line a minimum? To the nearest whole
number, {ind the number of people in line at this time. Justify your answer.
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2. A particle moves along the x-axis with velocity given by v{#} = 5 e fortime 0 €7 < 3.5,

The particle is at position £ = —5 attime s = 0.

{b) Find the position of the particle &l time 1 = 3,

3.5 £3.5
{c} Evalunte L ¥(t) dr, and evalume Io v [ d¥. Inlerpret the mesning of each integral in (he context of

the problem.
{d) A second particle moves along the x-axis with position given by xy(1) = 2~ for 0S¢5 35 Atwhat

tie ¢ are the iwo particles moving with the same velociiy?
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2. When a certain grocery store opens, it has 50 pounds of bananas on a display table. Cuostomers remaove
bananas frorn the display table at a rate modeled by

3
fFH =10+ (O.SI)sin{—l—tO—a] for0 <1512,

where f(t) is measured in pounds per hour and ¢ is the number of hours after the store opened. After the
store has been open for three hours, store employees add bananas to the display table at a rate modeled by

g(t) =3 +2.4h1(t2+2r)for3 <1< 12,
T Joesnt Stert @ o -

where g(t) is measured in pounds per hour and £ is the number of hours after the store opened.

(a) How many pounds of bananas are removed from the display table during the first 2 hours the store is
open?

(b) Find f'(7). Using correct units, explain the meaning of f/(7) in the context of the problem.

(c) Is the number of pounds of bananas on the display table increasing or decreasing at time r= 5 7 Givea
reason for your answer.

{d) How many pounds of bananas are on the display 1able at time 1 = 8 7
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(hours)
R(¢)
iters / hour) 1340 1190 950 740 700

AB Calculus

1. Water is pumped into a tank at a rate modeled by W(t) = 2000¢™" f20 liters per hour for 0 <1 < 8, where 1
is measured in hours, Water is removed from the tank at a rate modeled by R(r) liters per hour, where R is
differentiable and decreasing on 0 < ¢ < 8. Selected values of R(#) are shown in the table above. At time
t = 0, there are 50,000 liters of water in the tank.

(a) Estimate R‘(2). Show the work that leads to your answer. Indicate units of measure.

(b) Use a left Riemann sum with the four snbintervals indicated by the table to estimale the total amount of
water removed from the tank during the 8 hours, Is this an overestimate or an underestimate of the total
amount of water removed? Give a reason for your answer.

(¢) Use your answer from part (b} to find an estimate of the total amount of water in the tank, to the nearest

liter, at the end of 8 hours,

(d) For 0 <t < 8, is there a time 7 when the rate at which water is pumped into the tank is the same as the rate
at which water is removed from the tank? Explain why or why not.
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1. The rate a1 which rainwater flows into a drainpipe is modeled by the function R, where R(t) = 20sin (t%)

cubic feet per hour, ¢ is measured in hours, and 0 < ¢ £ 8. The pipe is partially blocked, allowing waler 1o drain
out the other end of the pipe at a rate modeled by D(r) = —0.04r* + 0.41> + 0.96¢ cubic feet per hour, for
0 < ¢t £ 8. There are 30 cubic feet of water in the pipe at time ¢ = 0.

(a) How many cubic feet of rainwater flow into the pipe during the 8-hour time interval 0 < ¢t < § 7

(b) Is the amount of water in the pipe increasing or decreasing at time ¢ = 3 hours? Give a reason for your
answer.,

(¢) Atwhattime 1, 0 £t £ 8, is the amount of water in the pipe at a minimum? Justify your answer,

(d) The pipe can hold 50 cubic feet of water before overflowing. For ¢ > 8, water continues to flow into and out

of the pipe at the given rates until the pipe begins to overflow. Write, but do not solve, an equation involving
one or more integrals that gives the time w when the pipe will begin to overflow.
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1. Grass clippings are placed in a bin, where they decompose. For 0 < ¢ < 30, the amount of grass clippings
remaining in the bin is modeled by A(#) = 6.687(0.931)', where A(f) is measured in pounds and ¢ is measured
in days,

(a) Find the average rate of change of A(f) over the interval 0 < ¢ < 30. Indicate units of measure.
{b) Find the value of A’(15). Using correct units, interpret the meaning of the value in the context of the
problem.

(c) Find the time ¢ for which the amount of grass clippings in the bin is equal to the average amount of grass
clippings in the bin over the interval 0 < 1 £ 30.

(d) For r > 30, L(t), the linear approximation to A at ¢ = 30, is a better model for the amount of grass
clippings remaining in the bin. Use L(¢) to predict the time at which there will be 0.5 pound of grass
clippings remaining in the bin. Show the work that leads to your answer,



