AP Calculus AB Name: JA\\(\SU\)E‘( Keu *
Unit 6 - REVIEW \/

FREE RESPONSE PROBLEM #1
Calculator Permitted
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The rate at which rainwater flows into a draznpipe is modeled by the function &, wherd R{r) = 20smn i

feet per hour, ¢ is measured in hours, and 0 < £ < 8. The pipe 13 p'ﬂ'fmlh blacked, allowing water o drag ouf the

other end of the pipe at a rate modeled Dy ADie) = 0048 4 0 452 + 0.967 leubic feet per hour, for © < 5 <
There are &0 cubic feet of water in the pipe af time ¢ —‘E‘;} DZryin

{a) How many cubic feet of rainwater How mto the pipe during the 8-hour time interval 0 < ¢ < § 9
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(b) Isthe amount of water in the Pipe mcreasing or decreasing at tine r=3 3 howrs? Give a reason for your
ANSWEr,

A= 30 7 SD RLY) dt —SD D) at
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- Js the amount of water in the pipe at a minimum? Jnstify your answek
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ALd) = 304 $PRear-§° DUr)&'i' Gy Tird Ankesetion. -
k(8)= 30+ S%m& SEpwdt= 30T 1.570 - 5%.027 = (8.54D

“A(5203) - 30'* 5 - 37 owde = 30 7 buak ~8.la3 ~(271.965)

P\vadmg% Jme ENT, vne wokr in ane pipe 18 o ﬁ-—\

Wl AF =3 212 S, . _
(d} The pipe can hold 50 cubie T W“‘?é“ﬁef@i‘e”omﬂmmng¥m P8 WHTET COiitmues to flow into and out

of the pipz at the given rates natil the pipe begins to overflow. Write, but do not solv /e, afl equation involvi g
one or more miegrals that gives fthe time w when the pipe will begin to overtlow.
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FREE RESPONSE PROBLEM #2
Calculator NOT Permitted
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Johanna jogs along a straight path. For 0 < 1 < 40, Johauna's veiocrfy 15 given by a differentiable function v.
Selected values of v(+), where 7 is measured in minutes and v(¢) 18 measurad in mefers per minute, are grven i

the table above.

{(a} Use the data in the fable to estimate the value of ¥{16).

VUL = YU V@) = R00-g40. . =4O :\—-: . ﬂ
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(b) Using correct units, explain the meaning of the definite mtegral fﬁ |¥{(r)| dr in the context of the problam.

Approximate the value of l ]1- )| & using agight Riemann sutiphwith the four subintervals indicated in the

table. g
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SD%\\IG\\& = 12{200)+ ()40 + (uf)(’raaoﬁ + 1 (150) .
2900+ 19420 + 320+ 400 = FLN m

(¢} Bob s riding his bicycle along the same path. For 0 = ¢ = 10, Bob’s velocity STiodeled by

. 3 N S ) . . . R . 4 .
B(t)=1" - 6" +300, where ¢ 1s measured in minufes and Bit) 1s measured in meters per minufe.

~ Fud Baly's gleeleratioiat time ¢ = 5.

Bl = aln) = 37 .
BUs) = 3(,"5‘)3 vas) = 15 -L0o = \j\’S W'%“\jmm%x\.

{d} Based on the model B from part {c), find Bob’s average velocity during the inferval 0 < r < 10,
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FREE RESPONSE PROBLEM #3
Calculator (il Permitted

On a certain workday, th, measured in tons per hour, at which unprocessed gravel arrives at .
. z : :
a gravel processing plant is modeled b 90 + 45 cos[q—gj , where / 1s measured in hours ?

and 0 <t < 8, the hours of operation. During the workday, the plant processes gravel at a rate of
100 tons per hour. When the unprocessed gravel arrives, it is emptied into 8 bins that will hold
tons of gr avel em If the three bins are full at any given time, delivery Trucks must wait to
At the beginning of the workday @D the plant has 500 tons of unprocessed
gravel. -
[——
a. Find G'(5). Usmg eorlect units, interpret your answer in the context of the problem.
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b Find _[ G(r)a’t “Using correct umts 1nterpret your answer in the context of the problem.
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¢. Find an equation for A(#), the @): unprocessed gravel at the plant for any given time ¢.
Using this equation, will the delivery truck arriving at £ = 7 have to wait to unload its
unprocessed gravel? Show your work and give a. reaiion for your answer.

hly)= 500 + j Glwdt - 1004
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" P |

\M £=7, Ynere Ove 519.257 4p0es ot unproce el md@j“
VNE

oS o4 6 el of UDD Tons S
o W p\a\”ﬁ ng, Natas d(\m oONE AR ot e onoad .
1101 SO

Lo Wit but do an equation involving an integral that could be solved t& déteifiiie
the first time, ¢, when a truck would have to wait to unload its unprocessed gravel.
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FREE RESPONSE PROBLEM #4
Calculator NOT Permitted

The figure above shows the graph of 7. the detivative of 3
twice-differentiable function /£, on the interval [-3, 4]. The
graphiof /7 has hovizontal {angents at x = —1, x = 1. and

¥ = 3. The areas of the regions bounded by the ¥-axis and
the graph of /* on the intervals [-2, 1} and [1, 4] are 9 and
12, vespectvely.

{(a} Find all x-coordinates at which F has a relative
maximmn, Give a reason for your answer, Cragh of f7

nacins,
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(b} On what open intervals contdined in —3 < x « 4 is the graph of f both concave dow Lk and decreasing? [
Cm £ a reason for your answer. LT““""‘““‘”J
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(¢} Find the x-coordinates of all pmmfs of mfleetmn for the gmph of £ Give a reason fm YOUL Alswer,
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(d) Given r1m . write an expression for j{m} that involves an mtecﬁl Find J{4} and f Qw_‘, |
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d. Larry also rides his bicycle along a straight road fror school in 12 minutes. His o
velocity is modeled by the function w given by w(t) = il'—sin(—”r—z‘), yhere w(r) is measured in :
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FREE RESPONSE PROBLEM #5
Calculator Permitted

R

] |
¢ \\ 03 )
QQX A= =
O Ny iV EXE= 2N
0 ﬁ#") ‘6“;’ ( i Y
o7 s |12

Zf

Caren rides her bicycle along a straight road from home to school, leaving home at = 0 minutes
and arrived at school at 7= 12 minutes. During the time interval 0 < 1 <12 minutes, her velocity,
v(#), in miles per minute is modeled by the piecewise-linear function whose graph is shown

above,
N & O) o
a. Is Caren’ncreasmg or decreasing at time 7 = 7.5 minutes? Completely explain your
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b. Find the value of 'fo |v(t)|dt . Explain, using appropriate units, what this value represents in

the context of the problem.
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¢. At some point in time, Caren realizes that she loft her calculus homework at home and turned _ |
around to go back home to get it. At what time ¢ does sh Give a reason for your

answer. WD N cnanges troen P@\h% ]
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miles per minute for 0 <f < 12 minutes. Who lives closer to school: Caren or Larry? Show the

work that leads to your answer. EF\\'\d di ‘S“‘GW@] s
N ar = 200:9 + 2o DD + (H(o. 2 + B 0. DB =1y miles
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FREE RESPONSFE, PROBLEM #6
Calculator NOT Permitted

A particle is moving along a straight path. The velocity of the particle for 0 < f <18 is shown in
the table below for selected values of ¢ and velocity is a strictly increasing function.
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a. Using the midpoints of three subintervals of equal length, approximate the valuc of

% J‘Ol 81)(1)dt . Using correct units, explain the meaning of the value of # j()] gv(z‘)dt . |
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b. Find the average acceleration of the particle over the interval Express your answer
using correct s, ‘ '
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¢. Find an approximation of v '(6) . Using correct units, explain what this vajue represents and !
state, providing justification, if t the particle is increasing or decreasing at £ = 67 o
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d. Find | v(H)dr using a left hand approximation of two subintervals of equal length. Then, use
3 : .

|
this value to find the position of the particle at £ = 3 seconds if the position at 7 = 9 seconds is 60 [
melers, expression your answer using appropriate units. ]
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