APCalcBC-DV-Unit5-FRQ-Practice

Let fbe the i?unciim givenby Aix) = x3 - 5;(2 + p, where pis an arbitrary constant.

Find the valua of p&uz:h that the average value of fover the closed interval { 1,2]is 1.
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A%/L A particie moves air;mg the x-axis so that its afekmliy attime 1,05 1s5,is given by ()= 3(+-1)(¢-3) . At
' time t=2, the position of tﬁe particle is x(2)=0 .

& Find the total distance traveled by the particle.
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/\/%77 'Find the average velocity of the particle over the interval 0 S 15 5
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Let R be the region in the first Qt;aafram boundedby the grasph of y = 24/, the horizontal fine y = 6, and the
y-axis, as shown in the figure above.

(a} Find the area of R
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(b) Wiite, but do not evaluate, an mregmf expression that gives the volume of the solid generated when R is
rotated about the horizontal line’ y=7.
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{c} Regmn R is the base of a solid. For each y, where 0 < y< 6, the cross section of the solid taken
perpendicular to the yaxis is a rectangle whose height is 3 times the length of its base in region R Write,

g,ui do not evabate an integral expregsicn that gives the volume of the solid.
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Let R be the region enclosed by the graphs of g (x) = —2 + 3cos (Fz) and h (z) = 6 — 2(z — 1)?,
+ the yraxis, and the vertical line = = 2, a5 shown in the figure above.
a) Find the area of R.
N

b) Region R is the base of a solid. For the solid, at each = the cross section perpendicular to the z-axis has

area A (z) = ;}5 . Find the volume of the solid.

¢} Write, but do not evaluate, an integral expression that gives the volume of the solid generated when Ris

rotated about the horizontal fine y = 6.



Let Rbe the region in the first quadrant under the graph of y = i for0 *<f z < /6.
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(a) Findthe areaof R. 4~ j ol S YRR S .

{b} If the line x= kdivides Rintotwo regions of equal area, what is the value of k?

Ad - ﬂ &, § .
e % £ fe x e ¥l
g' poet ) W o s 2N
Yo A
%;g da = 3 { e
2 sz.'*m

y -~ ,ﬁ«ﬁz ; %4"?\
3 g\ gk dal ;w LAl | o
’Lﬁ’&} oy = 3 4 15l +halz] = SO =L hol &) = da l0617)
Gl % ¥
D ny H‘ kK iz =Y iz&‘a’ ai LA ﬁﬁ @
.lét/(“‘ﬂl%ﬂ =AAA } ¢ ?W“Wl
(c) What is the average value of y = —Z “5 ontheinterval 0 S z £ V67
e Ly (R
xﬁf@w& f; e é xEedic = 5 Ao lf) %“% {%9

L {
(5o 3

{'ﬁ["‘“ﬁnmw 10§ f

s AT

OW? AL




(Whessechon: -

(‘“?53'}5}4'5 ' awt‘{,fg’ 50

Let Rbe the shaded region b{}unded bythe graphs of y = V’% and y= €3¥ and the vertical line x = 1,88
_ shown in the figure above.
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{c) The reglon Risthe bage of a solid. Fbr this solid, each cross section perpendicular to the xaxisis a
rectangle whose heightis 5 Ztmas the length of its base inregion R Find the m%ﬁm@ of this solid.
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Caren rides her bicycle along a straight road from home to school, starting at home at time 7=0 minutes
and arriving at school at time £=12 minutes. During the time interval 0 S £< 12 minutes, her velocity w1,
- in miles per minute, is modeled by the piecewise-linear function whose graph is shown above.

Larry also rides his bicycle along a straight road from home to school in 12 minutes. His velocity is
modeled by the function w given by w(t)=/15sin(n/12t), where w(t) is in miles per minute for 0s1s12
minutes. Who lives closer to school: Caren or Larry? Show the work that leads to YOur answer.

2.

- Caren A Penr e = § VC{:}@L"E"’ "

[~

= 3(2)6) —HE)62) +o L L(los) + (oD + VoD w5 (1)oa) 43 () 4hLs

R
L&L/‘vy allf%_(ew; % 5 ﬁzh t“)d—é' - /Lé WN

\ L%/,y lives &wﬁ,r#@ ‘gwlgmﬁ beenuse his AtJ*fnameeJM

L3}

S Saralier Hhan Catens dithance.. '""@fé%&,,e: iﬁg{



At an intersection in Thomasville, Oregon, cars turn left at the rate L(t) = 604/ sin® (%) cars per hour

over the time interval 0 < £ < 18 hours. The graph of y= L{1) is shown above.

{a) To the nearest whole number, find the total number of cars turning left at the intersection over the time
interval 0 < £ < 18 howrs.
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(b) Traffic engineers will consider ’mm restrictions when L{{) > 150 cars per hour. Find all values of £ for

which () > 150 and compute the average value of Lover this time interval. Indicate units of measure.
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{c) Traffic engineers will install a signal if there is any two-hour time interval during which the product of the
total number of cars turning left and the total number of oncoming cars traveling straight through the
imersection is greater than 200,000. In every two-hour time interval, 500 oncoming cars travel straight
through the intersection. .oes t%us intersection require a traffic signal? Explain the reason;ri%fft leads to
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As a pot of tea cools, the temperature of the tea is modeled by a differentiable function Hior0s s
10, where time tis measured in minutes and temperature H(§) is measured in degrees Celsius. Values
of H(1) at selected values of time ?a’m shown in the table above.

Attime t= 0, biscuits with temperature 100°C were removed from an oven. The temperature of the mscu:ts
- attime tis modeled hy a differentiable function Bfor which it is known that 2(f) =-13.84¢ 01781 mmg the
gwan modeis at time = 10, how much cmtar are the biscuits than the tea?
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A particle moves along the yaxis so that its velocity at any time 2 0 is given by W) = fcos 7. Attime = g,
the position of the particle is y= 3.

(a) For what values of £ 0 < 15 5, is the particle moving upward?
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(b) Write an expression for the acceleration of the particle interms of ¢.
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(c) Write an expression for the position y(7) of the particle.
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(dy Fﬁr t>0, find the position of the ;mrmie the first time the velocity of the particle is zero.
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Let fand g be the functions given hy fix)=e*and g0 = In x.

(a) Find the area of the region enclosed by the graphs of fand gbetween x= .—é— and x=1.
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{b) Fmd the volume of the salzé generated when the region enclosed by the graphs of fand gbatween X=

T 1l andx=1 is revolved about the line ym . ; = Y—e¥
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(c) Let hbe the function given by A(%) = f{X) - g{x). Find the absolite minimum value of Axyon the closed

mtarvai =< z < 1, and find the absolute maximum value of h(%) on the closed interval 5 1 - <Lz <l

Show ‘i?ae analysis that leads 1o your answers.
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(a) Find the area of R.
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{b) Write an expression involving one or more itegrals that gives the length of the boundary of the region

R Do not evaluale.
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{c) The base of a solid is the region R. Each cross section of the solid perpendicular to the xaxis is an
_equilateral triangle. Wrrite an expression involving one or more integrals that gives the volume of the solid.
Do not evaluate. 4
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Let Rbe the region in the first quadrant bounded by the x-axis and the graphs of y=In xand y= 5- x as
shown in the figure above.

(a) Find the area of R
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~ {b) Region Ris the base of a solid. For the solid, each cross section perpendicular to the x-axis is a square.
Write, but do not evaluate, an expmssu}n involving one or more mtegmis that gives the volume of the solid.
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(c) The horizontal line y = k divides Rinto two regions of equal area. Write, but do not solve, an equation
involving one or more integrals whose solution gives the value of k.
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A car is traveling on a straight road with velocity 55 ft/sec at fime 1= 0. For 0 < 1 < 18 seconds, the car's
acceleration &1, in ft!seez, is the piecewise linear function definad by the graph above.
(a) 13 the vetamy of the car increasing at 1= 2 seconds? Why or why not?
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N (b} Atwhattime in the interval 0 < £ < 18, other than = 0, is the velocity of the car 55 fi/sec? Why?
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{c) On the time interval 0 < £ < 18, what is the car's absolute maximum velocity, in ft/sec, and at what

time does it occur? Justify your answer. 4/ M&X May ocess ot eriRoipls or el end
crebcal pbs when V)= which S Mﬂ ald) =0, at- 4= b and ¢ =14 .
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{d) Atwhat times in “{E? interval 0 < ¢ < 18,if any, is the car's velocity ecgﬁas 1o zerp? Justzfy your answer.
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—~ A particle moves along the x-axis so that its velocity at time tis given by

o) = —(¢+1)sin(§ ).
Attime I =0, the particle is at position x=1.

During the time interval 0 < 15 3, what is the greatest distance between the particle and the origin? Show
the work that leads to your answer.
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A pamgle initially at rest, moves along the x-axis so that its acceleration at any time f2 0 is given by a(f) =
1242 - 4. The posﬁion of the particle when t=11is x(1) = 3.

{a) Find the values of tfor which the particle is at rest. @— rest when ¥ (£) =0)
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{b) Write an expression for the position x(#) of the particle at any time t2 0.

X [vtbabz ((((3-wdt = £ =242+ D x()=2
ESNO) 240D = I-2+D = -u-vbz 2 =Y

[¥= vt |

(c) Find the total distance traveled by the particle from t=0to =2,
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Let fbe the function given by fley=% — %ﬁ — 2+ 3{‘.{){5 . Let Rbe the shaded region in the second

guadrant bounded by the graph of £ and let Sbe the shaded zegtnn bounded by the graph of fand line £ the
line tangem 1o the graph of fat x= 0, as shown above,

(a) Findthe area of R
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(b} Find the volurne of the solid generated when Ris rotated about the horizontal line y=-2.
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{C) Write, but do not evaluate, an integral expression that can be used 1o find the area of S,
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