AP Calculus AB
Set 8

#1 (no calculator)
A parficie moves along he x-axis so that is velociy ot anytmet>01sg
vit) =1 -sin{2r i) _ ;
G. Find the acceleratfion aft) of the particle at any fime 1.
o. Find all values of 1, 0 < t < 2, for which the particie is of rest.
C. Find the position x{f] of the particle at any time 1 it-x{0) =0.

1

Iven by

#3 (o calculator)
A parficle moves dlong the x-cxis so that ifs velocly at fime 1, 0 <1t < 5, s given
by wit) = 3(F1}{+3). Attime t=2, the pasition of the particle is x{2)=0.

a. Find the minimum acceleration of the particle.

b. Find the totdl distancs fraveled by the particle.

C. FInd the average veloclty of the particle over the Inferval 0 < <5,

#3 (o calculator) :
A particie moves adlong the x-axis so that at any time 1 > 0 its velocity 5 given by
vl =tint -1 )
d. Wrilte an exprassion for the accelerafion of the parficle.
0. Forwhat values of 1 is the particle moving fo the righte

<. Whai s the minimum velaciiy of the pariicie? Show the anaiysis that
leads to vour condlusion,

#4 (no calculator) .
A pariicle moves diong the x-axis with veloclty at time t > 0 given by

v(ry =1+t

- —aFindihe-aeceleratiocrof theparticleattima+ =3 .
. is the speed of the particle increasing at ime 1= 22 Give a reason for
YOUr Qnswer.
Find all values of t at w
answer,
<. Find the tofal distance fravaied By the pariicle over the time inferyal
O=<i<3,

0

hich the particie changes directions. Justify yvour



#5 (calculator) T
A particle moves G;Oﬂg the x-axis so that ifs velocity v ot any fime &, for 0 < 1 214,
is given by v{t] =e2sni— 1 Aftime 1 = 0, the parficle is of the origin.
a. On the axes provided, skeich the graph of v{f} for 0 <1 <14,
b. During what intervals of time is the particle moving to the lefte Give o
reason for your answer.
c. Find the fotal distance fraveled by the partficle rom i=0io = 4.
d. Isthere any fime 1. 0 <1 <14, at which the particle returns fo the criging
Justify vour answer. »

#6 (calculator)
A tank contains 125 galicns of heating oil af time t = 0. During the fime interval
0 =1 < 12 howrs, heating il s pumped inic the tank at the rate
LG

Hity=2+- . dilons per hour, During the same fime inferval, heating o
: a+ iﬂ(?‘f*’?)}_g '~ ‘ 8 g

{“: ,’, -,

7 } gailons per hour,

L

a. How many gallons of heating oif are pumped aﬂfO the tank durng the
fime inferval O0<t<iZhowuse 7777

o. s thelsvel of hega‘mg cil In the fank rising or zcsﬁlmg ai fime = 6 hours?
Glive arsasen for your answer.

<. How many gallens of heating ofl are in the fank of ime + = 12 hours?

d. Atwhatfime 1, for 0£1< 12, s the volume of heating oil in :he tonk mc
least? Show the Ga"l@iy.m that leads fo your conclusion.

e

is ?'emo‘.fad from the fank af the m?a R{ty=12sin

I

: «‘I

#7 (calculator)

A particle moves ﬁiQnU the x-axis so that s velocity v at time 7 for 80 27 £ 5, is given by

; 3

7] = |7~ = 3F = 1] The particle s at position ¢ = 8 ai time 7 = 0.

tay Find the acecleration of the particic at time ¢ = 4.
(b} Findall imes 7 in the open iterval 0 < ¢ = 3 at which the particle changes direction, During which
time intervals. for 0 = 1 = 3. does the particle mavel 1o the lefi?

P

{c) Find the position of the particte af time 7 = 2.
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{d} Find the average speed of the pasticle over the tmerva 0 575 2



£8 (calculator)

A water fapk at Camp Newton holds 1200 zallons of water at ame ¢ = 0. During the e mterval
¢ = ¢ £ 18 hours, water 1s pumped o the tapk at the raie

.

Wit } 93 Ax’.".‘ii‘;"l % gallons per o
1

During the same time interval, warer is removed from the tank at the rate

w7 oo BT - ) 3
Rify=275sm f—;-} gallons per hour,

13/

{a) Is the amount of waser in the mnk ncreasiog ar time £ = 137 Why or whyy not?

{l‘:{:«' Tor the pearest whole mmiber, how wmny gallons of whailer are in the ek af thoe £ = 187

{¢) At what tine 7. for 022 ¢ 2 18, is the amount of water in the tank at an absolute mininunn? Show the
woik that leads to your conclusion.

{d) For 1 » I8, no water is pumpad fnto the tank, bux water continues 1o ba removed at the tase R{1)
umiil the 1apk becomes aupty, Let 4 be the time gt which the tank becomes empty. Write, but do not
solve, an cquation mvolving an intesral expression that can be used fo find the valuc of &




