AP Chapter 5 Review (Calculator FR)
1. A particle moves along the y-axis with velocity given by v(f) = ¢ sin(tz) fort = 0.
(a) In which direction (up or down) is the particle moving at time ¢ = 1.5 ? Why?

(b) Find the acceleration of the particle at time ¢ = 1.5. Is the velocity of the particle increasing at t = 1.5?
Why or why not?

(c) Given that y(¢) 1s the position of the particle at time ¢ and that y(0) = 3, find y(2).

(d) Find the total distance traveled by the particle from ¢ = O to ¢ = 2.

2. The number of gallons, P(t), of a pollutant in a lake changes at the rate P’(t) = 1 — 3¢ 02 gallons per day,
where 7 is measured in days. There are 50 gallons of the pollutant in the lake at time f = 0. The lake is
considered to be safe when it contains 40 gallons or less of pollutant.

(a) Is the amount of pollutant increasing at time = 9 7 Why or why not?
(b) For what value of ¢ will the number of gallons of pollutant be at its minimum? Justify your answer.

(c) Is the lake safe when the number of gallons of pollutant is at its minimum? Justify your answer.

(d) An investigator uses the tangent line approximation to P(f) at f = 0 as a model for the amount of pollutant
in the lake. At what time ¢ does this model predict that the lake becomes safe?
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The figure above shows an aboveground swimming pool in the shape of a cylinder with a radius of 12 feet and a
height of 4 feet. The pool contains 1000 cubic feet of water at time ¢ = 0. During the time interval 0 < ¢ <12

hours, water is pumped into the pool at the rate P(r) cubic feet per hour. The table above gives values of P(t)

for selected values of ¢. During the same time interval, water is leaking from the pool at the rate R(¢) cubic feet

per hour, where R(f) = 25¢7 005

v = ar’h.)

(@) Use a midpoint Riemann sum with three subintervals of equal length to approximate the total amount of water
that was pumped into the pool during the time interval 0 < ¢ <12 hours. Show the computations that lead to
your answer.

(b) Calculate the total amount of water that leaked out of the pool during the time interval 0 < ¢ <12 hours.

(c) Use the results from parts (a) and (b) to approximate the volume of water in the pool at time ¢ = 12 hours.
Round your answer to the nearest cubic foot.

(d) Find the rate at which the volume of water in the pool is increasing at time ¢ = 8 hours. How fast is the water
level in the pool rising at ¢ = 8 hours? Indicate units of measure in both answers.

. (Note: The volume ¥ of a cylinder with radius » and height 4 is given by

A particle moves along the y-axis so that its velocity v at time ¢ > 0 is given by v(#) =1— tan”! (e’).
Attime ¢ = 0, the particle is at y = —1. (Note: tan ' x = arctanx )

(a) Find the acceleration of the particle at time f = 2.

(b) Is the speed of the particle increasing or decreasing at time f = 2 ? Give a reason for your answer.
(c) Find the time # > 0 at which the particle reaches its highest point. Justify your answer.

(d) Find the position of the particle at time 7 = 2. Is the particle moving toward the origin or away from
the origin at time = 2 ? Justify your answer.
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Answers
1) 2)
(a) P'(9)=1-3e" =—-0.646 < 0
a) 1167; up because V(15) >0 so the amount is not increasing at this time.
b) a(1.5) = -2.048 or -2.049
No, v(t) is decreasing because a(1.5)< 0 (b) P'(t)=1-3e"2" =0
t= (5ln3)> =30.174
C) 3.826 or 3.827 P'(t) is negative for 0 < ¢t < (5In3)* and positive
for t > (51n3)?. Therefore there is a minimum at
d) 1.173 t= (5In3).
+30.174 )
(c) P(30.174) = 50 + /U (1— 3e70297)
= 35.104 < 40, so the lake is safe.
(d) P(0)=1- 3= —2. The lake will become safe
when the amount decreases by 10. A linear model
predicts this will happen when ¢ = 5.
3) 4)
@ a(2) =v(2) = -0.132 or —0.133
12
(@) jo P(t)df = 46-4 +57-4+62-4 = 660 f3
12 3 ®) ¥(2)=-0436
(b) jg R(t) at = 225.594 ft Speed is increasing since a(2) < 0 and ¥(2) < 0.
12 12
(c) 1000+ jo P(t) dt — jo R(t) dt = 1434.406
(c) v(t) =0 when tan_l(e') =1
Attime f = 12 hours, the volume of water in the pool is t = In(tan(1)) = 0.443 is the only critical value for .
approximately 1434 ft3.
w(t) > 0 for 0 <t < In(tan(1))
w(t) < 0 for t > In(tan(1))
) v(t) = P(t) - R() (¢) has an absol : 0.443
»(t an absolute maximum at ¢ = 0.443.
7'(8) = P(8) — R(8) = 60 — 25¢ * = 43.241 or 43.242 ft® /hr
v =m(12)*h
& -1z ’
(2)=- "y =- -
ah L ar @ ¥(2)=-1+ _[ox(r) dt = —1.360 or —1.361

— = e—— = 5
dt |, = THiz dr | 0.095 or 0.096 ft/hr

The particle 1s moving away from the origin since
v(2) < 0 and y(2) < 0.




