AP Calculus AB Name
8.1 Review (Day 3)

t 0 2 5 6
v(t) -7 -2 5 11
1. The table above describes the velocity of a particle at various times.

a. Using LRAM with three unequal subintervals,
I. approximate the displacement of the particle on [0,6].

7 -1+ 3 -2+ 1 5= -6

ii. approximate the distance travelled of the particle on [0,6].

2 7+3% 2+ 1.5 = 265

iii. approximate the average velocity on [0,6].

15

iv. approximate the average speed on [0,6].

25

b. Estimate the average acceleration on [0,6].

Pverage occeleabivt = n="1 -3

c. Give an estimate for@(5.5) . w0
als5)=v'I55)% -5 = b

-5

0 8 20 | 25 | 32 | 40

!
(seconds)

") 3 | 5 |08 |=a]|7
(meters per second)

The velocity of a particle moving along the x-axis is modeled by a differentiable function v, where the
position x is measured in meters, and time ¢ is measured in seconds. Selected values of v(¢) are given in the

table above. The particle is at position x = 7 meters when ¢ = 0 seconds.

(a) Estimate the acceleration of the particle at 1 = 36 seconds. Show the computations that lead to your
answer. Indicate units of measure.

; ; : 90 : sz
(b) Using correct units, explain the meaning of J"o V(1) dt in the context of this problem. Use a

. . oo . . 40
trapezoidal sum with the three subintervals indicated by the data in the table to approximate I’o v(t) dt.

v(40) - v(32) _ 11 2

(a) a(36) =V(36) = 0-3 o meters /sec”

4{] . . . . . - »
(b) an v(t) dr is the particle’s change in position in meters from time

t = 20 seconds to time ¢ = 40 seconds.

I:v(r) o Y(20) ; v(25) o, v(25) er v(32) . v(32) ; w(40)

75 meters




A 12,000-liter tank of water is filled to capacity. At time ¢ = (), water begins to drain out of the tank at a rate
modeled by r(¢), measured in liters per hour, where r is given by the piecewise-defined function

6007

rty=1{t+3

1000e % fort>5

for0<t<5

(a) Is r continuous at t = 5 ? Show the work that leads to your answer.
(b) Find the average rate at which water is draining from the tank between time ¢ = 0 and time ¢ = 8 hours.
(c) Find r'(3). Using correct units, explain the meaning of that value in the context of this problem.

(d) Write, but do not solve, an equation involving an integral to find the time 4 when the amount of water in
the tank is 9000 liters.

: : 6(]1}:)

lim r(¢) = lim (| =375 = (5
@ Jim ()= lim () =375 = 9

lim (1) = lim (1000e™"*) = 367.879

t—5" t—5*

Because the left-hand and right-hand limits are not equal, r is not
continuous at ¢ = 5.

18 _ 1 7 600t 8 ~0.2¢
(b) g_[ﬂr[t) dt = 3( , 113 dr+jslﬂﬂﬂe dt‘)

= 258.052 or 258.053

(c) r'(3)=50
The rate at which water is draining out of the tank at time ¢ =3 hours is
increasing at 50 liters/ hour”.

() 12,000~ [ (1) dt = 9000



Amy loves fruit! She has 17 pieces of fruit on her counter. Amy buys fruit at a rate of B(t) fruit per week, but she
consumes fruit at a rate of C(t) fruit per week. Let time begin at week 0.

a. What is the meaning of B(3)andC(4) ?
B(3) 16 e rose oF which Anay buys Frut ¥e 3 week

Y+ meele.
C(W) 1S He rade ok whuch ﬁ’"‘j ConSumes Faum+ T

3

b. What is the meaning of _[B(t)dt ?

o | and 3.
The Nunlber oF ! frut /h""j has 100

6
c. What is the meaning of jC(t)dt? 3 ana b
betwreen wWLLts

4

d. What is the meaning of 17 + j[B(t)—C(t)]dt?

after 4 weens.
The nunboer 84 Pt g0 WL LOUNET



Challenging Problem!
The amount of chocolate milk in a storage container, in thousands of gallons, is modeled by a continuous function on
the time interval 0 <t <8, were t is measured in hours. In this model:

© ! - 1 e The rate at which chocolate milk flows into the storage container is

f(t)= 4cos(%tj+5thousands of gallons per hour for 0<t<8.

e The rate at which chocolate milk flows out of the storage container is

6, 0<t<4
t)y=4 " thousands of gallons per hour.
9@ {3, 4<t<8 J P

e The graphs of f and g intersect at t = 3.357 and t = 5.333 hours.

e Attimet=0, there are 4,000 gallons of chocolate milk in the storage
container.

a. Calculate the average ‘rate of change of f on [0, 8] and describe its meaning.

= o —| Hrousands db 5@141».5

+(0)= 4 a-1 . - The average 2oC s I ‘

£+(8)= | 0-¢) por et TThe vale aF WU~ Chotalasrc
— l IO Flaws b o Lreases oy 1000 gt o

Ror hr?

b. On 0<t <8, find the time interval(s) when the amounte}choc@te %ﬂ@eétorege container is
decreasing. Justify your answer. A G) o ' f A0
|

t } ¥ T
A= 4+ S:HQ olx - So 300 Ax ; 3367 4 5333 ¢

M ducreases o (3. 37 ) v [5.3
becomse A'#)= $L9D —gUd <0 o
(3 357, 4D v (56333, ¢

33, 2
A= £ - 9(0 =0

c. On 0<t<8,atwhat time t is the amount of chocolate milk in the storage container the greatest? The
least? To the nearest thousands of gallons, compute the amount of chocolate milk in the storage

container at those times. Justify your answer. The Wast anmevot i

s —p—fU’) 4= 4 + t d+ - ¥ a+
A A NN 4000 guo o5 €70
0 1¢5 4. (F P AR T
'; Ig 54 A($)- 4 [, $tra+ sowu Sqw ot wl A LL)n—gb‘)
3361 3,357 o 3351
3 357(10. 5054 A(7,_357);4+S0 ,cmau——gbﬁ 70 o (0,
539311 ® 7 5 333 ’ $.33%

¢
- | bat-
Ao 333)= 1+ , P ak go L 3 at

The grapdest ot i< | 4879 Hnousands d) gauns o =5 333
becamse A'(4) = £(1) -4 Uangs B @ + O,

d. Write, but do not solve, and equation whose solution finds all times t when the storage container holds
exactly 3,200 gallons of chocolate milk.

4 + S: £(x) dx - v(:g(ﬂ dx = 3.2



