~ UNIT 8 STUDENT PACKET =~

Calc Ok

1. People enter a line for an escalator at a rate modeled by the function r given by

S — —

> 0-1 pp(/SﬁC

3 ¢ \7
r(t) = 44(-1?0') (1 . 50') for 0 <1 <300
0 for ¢ > 300, F(,O ‘)Qp

polhee
where r(t) 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 ¢ = 0.
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(a) How many people@[&:;ﬂ:e line for the escalator during the time interval 0 < 7 < 300 ?

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

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

(d) For 0 <t < 300, at what time ¢ is the number of people in line a minimum? To the nearest whole
number, find the number of people in line at this time. Justify your answer.
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Non-Cale
5. Two particles move along the x-axis. For0 <75 8, them of particle P at time ¢ is given by

xp(t) = 1n(t2 —2t+ 10). while the velocity of particle Q at time £ is given by vy(t) = 2 —8t+15.

2
P":LHPM Particle Q is at position x = 5 at time ¢ = 0. %‘ﬁf‘:‘;m ned Q L9V8l°‘>°‘*‘/ -4

(a) For 0 <1 < 8, when is particle P moving to the left?
e ———
{(b) For 0 £ ¢ £ 8, find all times ¢ during which the two particies travel in the same direction.

(c) Find the acceleration of particle Q attime ¢ = 2. Is the speed of particle Q increasing, decreasing, or
neither at time ¢ = 2 7 Explain your reasoning.

(d) Find the position of particle @ the first time it changes direction.
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AP Calculus BC Test Booklet

Unit 8 Review MC (no areas and volumes) Name

ca«l(/ 1. The velocity, in ft/sec, of a particle moving along the x-axis is given by the function v(f) = &' + te'.
What is the average velocity of the particle from time t =0 to time t =3 ?

20.086 ft/sec 3
@ J—S—— i v (Odt= ) 096
26.447 fi/sec |

&{C 2. Whatis the average value of ¥ = 72,53 on the closed interval [-1, 3] ?

(&) -0.085 I 83 cesb) jx- 0,193

3_—(_0 o (x7+x+1)
(8) 0.090

3. Whatis the average value of y for the part of the curve y = 3z — 2%, which is t@uadran{?{“_;

Y= X (3-X) —
N _ 0=X(3-x)
X=0,3
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AP Calculus BC Test Booklet

Unit 8 Review MC (no areas and volumes)

W
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Ca/l[/ 4. Iff(x)=(x+ 2) sin (\/m + 2) » what is the average value of f on the closed interval [0, 6]?
—_—

b
(&) 2.220 _G'_Soé(ﬂ)slfn(\)"f;ﬂ dx= 3.34g9

[Temc(weeks) ~ 0 | 2 76 [10]
Level 2101200 1190 | 180 |

The table above gives the level of a person’s cholesterol at different times during a 10-week
treatment period. What is the average level over this 10-week period obtained by using a
trapezoidal approximation with the subintervals [0, 2], [2, 6], and [6, 10] ?
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AP Calculus BC Test Booklet

Unit 8 Review MC (no areas and volumes)

&L(C 6. A particle moves along the x-axis. The velocity of the particle at time t is given by v (&), and the
acceleration of the particle at time ¢ is given by a (t) . Which of the following gives the average
velocity of the particle from timet =0totimet =87

S
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C@k(/ e A particle moves along the x—aX|s so that at any time t = 0, its velocity is given by v(f) = cos(2 - £).
The position of the particle & 3 at tlme t = 0. What js the position of the particle when its velocity is

wm I[i‘{l(l( fl_’)st‘l'l()/l
w(£)=o0 V(x)dx
co(;)(a\tg - W)= Pee) +5 0. 6551364
graph it P(o. 055;364)= 3+ Jo Coj(Q\t‘z)olf = g6

£20.65513¢04
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AP Calculus BC Test Booklet

Unit 8 Review MC (no areas and volumes)

8. A particle moves along the x-axis with velocity given by v(t)= 3 + 6t for time t 2 0 . If the particle is
at positioa X = 2 at time ¢ = 0, what is the position of the particle at time t = 1?

indiel deH‘r"oﬂ
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P()= (o)-+j v(6)dt
@: 907—9+j5£+é£(1f
&) o 1= 2+ (‘t'”{:”oi ;u(ﬁﬂ:é

9. A particle travels along the x-axis so that at time t > 0 its velocity is given by v(¢) = 2 — 6t +8
. What is the total distance the particle travels from t=0to t = 3? 3
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Unit 8 Review MC (no areas and volumes)

CQ{C 10. The velocity of a particle moving along the x-axis is given by v(t)=2 — t?sint for 0 <t <2,
What is the total distance traveled by the particle betweent=0and t = 27

@-3.637 SQ‘[V(;E)‘A{: 9153({
-1.973
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Unit 8 Review MC (no areas and volumes)

Ca'C 1. a(t)

0.6

0.41
0.21

ettt [
Ol 02 04 06 08 10
A particle moves along the x axis so that its acceleration @ (t) is given by the graph above for all
values of t where 0 < ¢ < 1. At time t = 0, the velocity of the particle is —%- Which aof the following

statements must be true? :’)htl\ |\/‘ loeld o t .
LS M)’ v[ﬂ:*i— +B al)dy

from 0-, j;a(x}dy

mhe particle passes through = = 0 for some t betweent¢ =0and ¢ = 1.
~ byneposifon info

3 =
@ The velocity of the particle is 0 for some t betweent =0 and t = 1. (5 4 rg,k(& . H[ i
50 velocity eads ap
positive

@_The velocity of the particle is negative for all values of tbetweent =0 and t = 1.

@ The velocity of the particle is positive for all values of t betweent =0and t = 1.

[;, m)-h[fue, storls -’lﬁ(jttﬁve

@ The velocity of the particle is less than —% for all values of t betweent =0 and t = 1.
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Unit 8 Review MC (no areas and volumes)

Ca](L 12. v(t)
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The graph above gives the velocity, in in ft/sec, of a car for 0 <t < 8, where t is the time in
seconds. Of the following, which is the best estimate of the distance traveled by the car from £ = 0

until the car comes to a complete stop?
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13. A function f(t) gives the rate of evaporation of water, in liters per hour, from a pond, where t is
N =

10
measured in hours since 12 noon. Which of the following gives the meaning of f(t) dt in the
4

context described? .
t=4 > bpm
..L_:_ 10— IO,DM

(AL > ampunt-evaporafed.
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AP Calculus BC Test Booklet

Unit 8 Review MC (no areas and volumes)

@The total volume of water, in liters, that evaporated from the pond during the first 10 hours after 12
noon

@ The total volume of water, in liters, that evaporated from the pond between 4 P.M. and 10 P.M.

_/‘_'_.—_——_‘_h_“--._
/@?e net change in Wﬂm%n liters per hour, from the pond between 4 P.M. and 10
M.

@jh /‘éverage rate of)—:vaporatlon in liters per hour, from the pond between 4 P.M. and 10 P.M.
®\ average ra’tw rate of evaporation, in liters per hour per hour, from the pond
between4-PM

—and 10 P.M.

14." A home uses fuel oil at the rate 7 (t) = 10 + 8sin AL gallons per day, where t is the number
C 60
Jaie S Iamo

of days from the beginning of the heating season. To the nearest gallon, what is total amoun ‘éj
fuel oil used from t = 0 to t = 60 days?

@ 7 gal S‘é?\(@dt = 320 54 7‘(’

(ﬂ[(/ 15. The number of bacteria in a container increases at the rate of R(f) bacteria per hour. If there are

- 1000 bacteria at time t = 0, which of Lhe following expressions gives the [ym_bg_ofbac__t_eria_in the

N,
(itia! container at time t = 3 hours?

,

BG)= 1000+3

mn{:aL
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Unit 8 Review MC (no areas and volumes)

|
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The rate at which ants arrive at a picnic is modeled by the function 4, where 4 (t) is measured in

ants per minute and t is measured in minutes. The graph of A for 0 < ¢ < 30 is shown in the figure
above. How many ants arrive at the picnic during the time interval 0 < ¢ < 30 ?

j:ﬁa)de: 40 anls
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Unit 8 Review MC (no areas and volumes)
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