AP Calculus /{f }/

7.1 Worksheet

All work must be shown in this course for full credit. Unsupported answers may receive NO credit.

Fill in the blanks.

a) Integrating velocity gives -Dls'ﬂ /z’?(ém&” 3
b) Integrating the absolute value of velocity gives Distance ﬁﬂl/ﬂ/ﬁ/ .
¢) New position=___ /" (/‘f// el ﬂ bt D/S’WAZW z . ‘ Y

[CALCULATOR]
2. A particle moves along the x — axis so that its velocity at time ¢ is given by

v(t):——(H—l)Sin(—tziJ.

KAt time ¢ = 0, the particle is at position x = 1.

a) Find the acceleration of the particle at time # = 2. Is the speed of the particle increasing at 7 = 2?
Why or why not? , 4
(L) =V ()= [ 587586682  f (D= ~2.7279922F

o Swe a(2) 2o d v(z)<o e /,;,,,ﬁb(o/ is S‘é)u/()? A1) .

b) Find all times ¢ in the open interval 0 <z <3 when the particle changes direction. Justify your answer.

Tthe particle  will C/’laﬂf(/ direchms when v () ('/ta’l/ﬁ signs,
« 066283
A fuick f/”/d' If v(¢t) »’Lx‘\\— J 3 s haus Hhis  ocews el - whtn €% 2.5

¢) Find the total distance traveled by the particle from time ¢ = 0 until time 7= 3.

yg]voe))dt = 43338/8026

v

d) During the time interval 0 < ¢ <3, what is the greatest distance between the particle and the origin?
Show the work that leads to your answer.
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[CALCULATOR]
3. The rate at which people enter an amusement park on a given day is modeled by the function £ defined by

15600
E(t)=——220—— . pesple/l~
) t* — 241 +160 /
The rate at which people leave the same amusement park on the same day is modeled by function L defined by
9890
L) =t ptophe fhr
()= 81370 e/

Both E (7) and L (¢) are measured in people per hour and time ¢ is measured in hours after midnight.
These functions are valid for 9 < ¢ <23, the hours during which the park is open. At time ¢ =9, there are no people in the park.

T ——

a) How many people have entered the park by 5:00 pm (z=17) ? Round your answer to the nearest whole number.

17
Ydt = Go0% 270 32
§0} £l @0 g IM ;Wem/m’/ “ 5 pm

7

b) The price of admission to the park is $15 until 5:00 pm (¢ = 17) . After 5:00 pm, the prxce of admission to the park is $11.
How many dollars are collected from admissions to the park on the given day’?
Round your answer to the nearest whole number. Lo @5 e)

it pae Wt onle fiw S ot wagit - g’ Fladt = 127/, 26276

Goou(sy + 127y (1D = [/01/04//)

c) Let H(t)= f (E (x) ~~L(x)) dx for 9 <1<23. The value of H(17) to the nearest whole number is 3725.

e

9

Find the value of H' ( 7) and explain the meaning of H (17)and H'(17) in the context of the park. .

W)= €08 - L(t) #'(17) = £01) fL(n‘j = _380,281%9257
H(ﬁ) =372 15 the # of- peu,ﬂ/e, e /oaik at {ime =17 [gp,ﬂ)

(s e Mn%m e #of pﬂdﬂﬁ( n He m/«/L at t=(7 /J/m) /
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d) At what time ¢, for 9 < <23, does the model predict that the number of people in the park is a maximum?
L -

H(11) = -280.28/

H(t) Cheely €27, t=23
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4. Complete the following questions from the textbook: page 386 #9, 1216, 17, 19,21, 31 -36 .



AP Calculus
7.2 Worksheet

.

i All work must be shown in this course for full credit. Unsupported answers may receive NO credit.

1. Find the area of the region bounded by the graphs of f (x)::Z—x2 and g(x):
{
h?(Z“X‘)“(}) : J-xE= X A ) 2 z 3 l
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2. Find the area of the region bounded by the graphs of g(x)= 5:1—— ,y=4,and x =0.
—-x
‘1 = tfw- mi ‘ i
2K - 'L{x +“fﬁ“ll’X( L
w
- (4 ) (o183
=[4=40, 2 =i 227411278
3. The area of the region bounded by the graphs of y = x’ and y = x cannot f)’found by the single integral
1
f (x3 ——x) dx .
-1
Explain why this is so. Use symmetry to write a single integral that does represent the area.
(Use your calculator to generate a picture) o .
3 (N de g gt © bt He Aeit i
® 4= 8 -x o debegjak (LG5 v
5/ plevions "? Wit = o
(L wj -y ’

@ [2f, G-*

B T
S — WW“..«

R ‘ o .
S omd. Just le {f 4 ay
4. [Calculator] Find the area of the region between the graphs of f(x)=3 ¥ —x*—10x and g ( ) 22

e

m"}f Y] P\(‘:/;\M i:\m,{lv‘t/u”u{\o& pt«\dé - (’( }Jf:l
BERRS , i 2 [Z&ﬁa?é{j =p L llf\hﬁfw,(( ( J [p&) -L,[ZQ)JAX + f é{;} 17

#fm[?w o) - () ci?x £ § ;EM&) ’(’X "XQ’O’C)C%X

/ N\ \Y o {Y /5
: ,\&:;ui’k“\' : . ‘
2y
X N v
. 5. Complete the following questions from your textbook: p395 #1, 2,@@ 13,37,41,54 4 \g\W
P i
. ) r 1}%"”%

o SRV




AP Review #1
[Calculator]

There is no snow on Janet’s driveway when snow begins to fall at midnight. From midnight to 9 A.M.,
snow accumulates on the driveway at a rate modeled by f(¢)= 77" cubic feet per hour, where 7 is

measured in hours since midnight. Janet starts removing snow at 6 A.M. (¢ = 6). The rate g (¢ ), in cubic
feet per hour, at which Janet removes snow from the driveway at time ¢ hours after midnight is modeled
by - Do svald
oo LoV
Saw  Pewot 0 for0<r<6
g(t)=1125 for6<r<7 wC(:}/&/.
108 for7<t<9

(a) How many cubic feet of snow have accumulated on the driveway by 6 AM.?
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(b) Find the rate of change of the volume of snow on the dnveway at(8 AM. Z =9

ey «»j(i%) = 8.9703221 - 108 = -59.592967177

x59.583 L/l of s i bei)ld/

(c) Let A(t ) represent the total amount of snow, in cubic feet, that Janet has removed from the Qm‘“’ e,
driveway at time ¢ hours after midnight. Express / as a piecewise-defined function with domain 0 <7<9.
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AP Review #2

[Calculator]
{
(hours) 0125 7 8
E )
(hundreds of entries) 014132123

A zoo sponsored a one-day contest to name a new baby elephant. Zoo visitors deposited entries in a
special box between noon (7 = 0) and 8 P.M. (7 = 8). The number of entries in the box ¢ hours after noon is

modeled by a differentiable function E for 0 <7 < 8. Values of §£_t__ ), in hundreds of entries, at various

times ¢ are shown in the table above.

(a) Use the data in the table to approximate the{ rate] in hundreds of entries per hour, at which
6. Show the computations that lead to your answer.

entries were being deposited at time ¢
e - 6(5) o 2 = Y kwﬂ”&ééjcseb?(ﬁ(j/hf

Agpax Ei(ca =

25

(b) Use a]trapezmdal su_rﬂthh the four subintervals gwen by the table to approximate the Value

of - f E (t)dt . Using correct units, explain the meaning of — f E(r)dt in terms of the number of entries.

zi+zs’ ] ,L(gﬁ) = [0, 6875 ~
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(c) At 8 .M., volunteers began to process the entries. They processed the entries at a rate modeled (f‘
by the function P. where P(t)=1"—30¢* 4+298¢ — 976 |hundreds of entrlemor 8<r< 12,

According to the model, how many entries had not yet been processed by midnight (z = 12) ?
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(d) According to the model from part (c), at what time were the entries being processed most

ok e 1835037 (A)

qulckly” Justify your answer. ey is Ve gute #H0€) highest?
i .
B N O
P(ﬂ ot pe8leisr (8)

oo PLE) chack_endppnts bl ik L0
a f\ (P({,p 3%~ (O+ «~a?5;%

f | P€)

B o ;

& |Fopgeetios |
B |z fuss187 L

G tts
M(i:(:m(nej 744 bak? f/w!suw /%USTWZ/Vé Qé t= /2’7

R
s




AP Calculus
7.3 Worksheet (Day 1)

All work must be shown in this course for full credit. Unsupported answers may receive NO credit.

1. The base of a solid is the region enclosed by the graph of y=e™, the coordinate axes, and the line x = 3. If all plane cross

sections perpendicular to the x — axis are squares, then its volume is ‘
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2. [Calculator] The base of a solid S is the region enclosed by the graph of y =+/Inx , the line x = e, and the x-axis. If the cross

sections of S perpendicular to the x — axis are semicircles, then the volume of S is
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3. The base of a solid is the region bounded by the lines f(x)=1-—%
to the x-axis are equilateral triangles, find the volume of the solid.
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4. [Calculator] Let R be the region enclosed by the graphs of y = h'n(x2 + I) and y = cos x.

a) Find the area of R. ! . A , v
A L g (cosx - G -f\] dx = |, /9735 7o
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b) The base of a solid is the region R. Each cross section of the solid perpendicular to the x-axis is an equilateral trxangle
Write an expression involving one or more integrals that gives the volume of the solid. Do not evaluate. T

/ Sibe of A T OSX’/QM(Y: o)
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6. There are 700 people in line for a popular amusement-park ride 0

when the ride begins operation in the morning. Once it begins 1400 e b
operation, the ride accepts passengers until the park closes 8 hours later. |

While there is a line, people nove onto the ride at a rate of 800 people

per hour.. The graph above shows the rate, » (¢), at which people arrive

at the ride throughout the day. Time ¢ is measured in hours from the
time the ride begins operation.

People per Hom'

sy

a) How many people arrive at the ride between r=0and ¢ = 39
Show the computations that lead to your answer.
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3 ’We‘ to get on the ride increasing or decreasing between 7 = 2 and t= 3 ?
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¢) At what time ¢ is the line for the ride the longest? How many people are in line at that time? (ihaad P
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d) Write, but do not solve, an equation involving an integral expressmn of ¥ -whose solutxogy gives the earliest e
time # at which there is no longer a line for the ride.
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. ;.~3‘Wbrksheet (Day 2)

 All work must be shown in this course Jor full credit. Unsupported answers may receive NO credit.

KeyY

1. Suppose region R is in the first quadrant bounded by the graphs of y = Yx and x=8.

~a) IfRis rotated about the x- x-ax1s find the resultmg volume.
P o2
é - i‘ i 3;}«:{’ i ﬁﬂg % =g g olx
| W,J 2
m—— ¢ 5k | )
= T?(*‘“ ¥ i

o

o Sk = Q‘g}{g
TR . 5 -5

S

\_s—o—
= £ Téﬁ:

(8 ) ég;j s j - K

]
g“&’
5

7

q

o]
0 »&f“ﬂ\l@
(

] fear )01 -2

m.s

2. The region in the first quadrant bounded by the graph of y =secx, x =%, and the axes is rotated about the x-axis. What is the
volume of the solid generated?

p——— g
B) n-1 (C) Wj waits D) 2n E) &
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3. The volume of the solid obtained by revolving the region enclosed by the ellipse x* +9y” =9 ﬁﬁt the x-axis is ? S - X /;
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4. Let R be the region in the first quadrant Bouhded by the graph of y = 2x,

the horizontal line y = 6, and the y-axis, as shown in the figure above. ©,

fie 6= 21x

a) Find the{jarea }afR

P

[t Dy,
NG Zf)jiﬂ %ﬁ = 2<)H

e | ’ (24." 4.

¢ 2799
5({, - ? , #F

b) Write, but do not evaluate, an integral expression that gives the volume of the solid generated when R is
rotated about the horizontal line y = 6.

otated about t R- (-2

#hlj

0
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¢) Region R is the base of a solid. For each y, where 0 <y < 6, the cross section of the solid taken perpendicular
to Mﬁ@m a rectangle whose height is 3 times the length of its base in region R. Write, but do not evaluate, an integral

expression thflt“glftjffh,ewgg&e of«EI;e solid. ily =¥
; e v Sii H Zg‘
i ol i BV T
i,\ \/ j\ ) 1o 63’ { ]
RS g

Ded of Recthsis (7;%7 (’lej
';%NMW.W»M{ VOLOAVE oF e Stwed = 3
5. 3[Calculatorﬂ[n the figure above, R is the shaded region in the first quadrant “ j ’?
bounded by the graph of y = 4In(3 — x), the horizontal line y = 6, and the vertical

linex = 2.

-
2) Find the areaof .

W ot e \ —— e Mf;_k; L
e =) | (b= i) [£.816652 277} wids

6 o
TSR | s b ol e b 417

b) Find the volume of the solid generated when R is revolved about the ‘
horizontal liney=6. 0 (2,0

R= (— th() «f (o-th | = (82.9169¢07)).
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c) The region R is the base of a solid. For this solid, each cross section perpendicular to the x- -axis is a square.
Find the volume of the solid. e T
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6. [Calculator] The rate at which people enter an auditorium fora rock concert is modeled by the function R given by
R(¢)=1380r* —675¢" for 0 < <2 hours; R (¢ is measured in people per hour. No one is in the auditorium at time 7= 0,

when the doors open. The doors close and the concert begins at time 7 = 2.

a) How many people are in the auditorium when the concert begins?

b) Find the time when the rate at which people enter the auditorium is a maximum. Justify your answer.
octer  at edpans [poo { t=2) o vk pllE) =
P =260t = z025¢ =0

b
t | RED | |
; ﬂ ' ¢n 136200

.; bé’t{ 5210 v (L) B amayimon WL»&« 2 [3473 hows (e
JIE < TR L #r
7. [

Vode 15 & wakima on

¢) The total wait time for all the people in the auditorium is found by adding the time each person waits,
starting at the time the person enters the auditorium and ending when the concert begins. The function @:models the tota}
wait time for all the people who enter the auditorium before time £. The derivative of w is given by w'(r)=(2— t)R( )

R

Findw (2)-w (l), the total wait time for those who enter the auditorium after time 7 = 1.
M\W ) 4

;‘5 i }21 ae {E 7 é; et :f«é \ﬁéq)j gﬁ %” ﬁ,g}éﬂ& ifj
by o St (102 () by sl e
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d) On average; how long does a person wait in the auditorium for the concert to begin? Consider all people who
enter the auditoriufn after the doors open, and use the model for total wait time from part c.
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AP Calculus
7.3 Worksheet (day 3)

All work must be shown in this course for full credit. Unsupported answers may receive NO credit.

1. Let R be the region between the graphs of y = 1 and y = sin x from x =0 to x =% . What is the volume of the solid obtained by
revolving R about the x-axis? ‘
——%

v,
i e e [ e o e |

; ! 4 - (%x +£{sin62¥).'}}b

h

§

r= Siax

—2 x A i ‘
\Tm% = Kz"% g Sin ?"a')) - (iz-o +{{5In®]
= {‘WQ'/([

2. The region enclosed by the graph of y x*, the line x = 2 and the x-axis is revolved about the y-axis. What is the volume of the

y
wASHER! n §@ - D dx W g\ - qo @»-aa)d?, \
af

s (1,‘\) R=2
) r-—-—f(a - T {‘{9
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X= W,

solid generated?
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!

=2
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«[( b—-3-k) = (o- 03] = |ox
3. [Calculator] A region in the first quadrant is enclosed by the graphs of y = e”™ ,x=1,and the coordinate axes. If the region is
|

rotated about the y-axis, what is the volume of the solid generated? D = 2x

e Needs 2 stR s ! L
"6) 1%3 =z X
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4. [Calculator] Let R be the region in the first quadrant enclosed by the graph of y = (x+ 1)% , the line x = 7, the x-axis, and the y-
TTUN—

axis. What is the volume of the solid generated when R is revolved about the y-axis?
) Neehs 2z STRWS ! j = x+

s 2 e
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- e DPCReT . N f i
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Volume

271,299



5. Let R be the region in the first quadrant enclosed by the graphs of y =2x and y = x*, as shown

in the figure to the right. ?}
a) Find the area of R. 4- 2,4
2 ;
. ”_F}) = ) - () = \L{KS
= X -5- > (‘{ B / 3”
2--

b) The region R is the base of a solid. For this solid, at each x the cross section
perpendicular to the x-axis has area 4 (x) = sin (-’2L x) . Find the volume of the solid. R/

1
2
Z - wfy X
(2 Ao ke - L7 sne = M[
0 ° B ol 1 2 "
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¢) Another solid has the same base R. For this solid, the cross sections perpendicular to the y-axis are squares. Write, but do
not evaluate, an integral expression for the volume of the solid. ‘

s y R | (20
SO GE - 219) d(ar ’ S10E0F SQUARE = Jﬁ/‘%‘g

d) Write but do not evaluate, the integral which gives the volume of the solid formed by rotating R around the line y = 5.
P

ﬂgz [(5-x)"- (5—2»0‘] dx o %‘ZLF 5-%

—

and y = x’ —4x, as shown in the figure above.

6. [Calculator] Let R be the region bounded by the graphs of y = sin(mx)
a) Find the area of R.

b) The horizontal line y = -2 splits the region R into two parts.
Write, but do not evaluate, an integral expression for the area of the part of R
that is below this horizontal line.
x2-Yx=-2 o x=,53918587 } A

¢ x = [6751309 § 8

¢) The region R models the surface of a small pond. At all points in R at a distance x from the y-axis, the depth of the water
is given by 4 (x) = 3 —x. Find the volume of water in the pond.

V= @f&u o @) - (height)

., 3

= 6369 or ©.370




[Calculator] Caren rides her bicycle along a straight road v
om home to school, starting at home at time ¢ = 0 minutes and

arriving at school at time 7 = 12 minutes. During the time 0.3
interval 0 <¢ <12 minutes, her velocity, v (f), in miles per 0.2
minute, is modeled by the piecewise-linear function whose /\ /
graph is shown at the right. , 0.1 /
a) Find the acceleration of Caren’s bicycle at time 0 T NN 3 /& 5 6 7 & © 10 11 12 =t

t= 7.5 minutes. Indicate units of measure.

a(5)- ) = T -
N —

slopeofy vebety

at t-15

12 12
b) Using correct units, explain the meaning of f lv (t)l dt in terms of Caren’s trip. Find the value of f |v(t)| dr .
0 0

Ylll‘/&)}oéﬁ s e okl diste Loendaekd it 1z mincdes

LA m 24,205 25 = [LB mi/eSZ

¢) Shortly after leaving home, Caren realizes she left her calculus homework at home, and she returns to get it. At what
time does she turn around to go back home? Give a reason for your answer.

Vez(ocﬂ? nditakes  Airechion .. sice y(£) S0 o (o,z,) ¢ v

(t) <0 o (z,4)

Caen (Changed direcdios at t-2- .
K e G vt scho]

aja,m .
d) 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) = Lsin ({gz) , where w (7) is in miles per minute for 0 <7 <12 minutes. Who lives closer to school: Caren ‘

She wont .2 mcles foward  Schal, Hen reteraed l’ldmz; SWM’ [ winude oth

or Larry? Show the work that leads to your answer.

Cwen's Distance fom school

(et = g a5 ¢ Lo st puiles]
S~

0

o

J aays Distance 1o schol

ﬁilwéfja{f = 22/.@ mles t
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Questions 2 and 3 were done on the last worksheet using 2 rectangles and the washer method. Try doing them again using the
shell method.

I
2. [Calculator] A region in the first quadrant is enclosed by the graphs of y = e, x = 1, and the coordinate axes. If the region is
rotated MS, what is the volume of the solid generated?

e 1 techge fied)
i H ; H 4 - ez g
SAme QWL fo NECTERMy | Pab o (CClasgle [fntget ]

3. [Calculator] Let R be the region in the first quadrant enclosed by the graph of y = (x + 1)% , the line x = 7, the x-axis, and the y-
axis. What is the volume of the solid generated when R is revolved about the y-axis?

) [ graé&mﬁf <p SHELL =¥ QE?E %;é% dy




& A -

4. Find the volume of the solid formed by revolving the region bounded by the graphs of y =x and y = 4x —x” about the y-axis.

,,,,,,,,,,,,,,, e b x (¢
Qﬁw % i 2 ) ;. N e
Smfj ;V 07% y %{334“/5}5{%“% £ Iy go (3¢ <)o
f e — ‘ .
y
};gg\eiﬂé‘?{ e 2y [‘(E"}% )0]

g:x = 2w [{2‘}*’ g}‘iﬁ ’”@MQ\}}
h () -

- T nt 7+ {wﬂ> @

5. The shaded region R, shown in the figure below, is rotated about the y-axis to form a solid who volume is 10 cubic inches. Of the
following, which best approximates k? T
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6. Setup an mtegral and use your calculator to find the volume of the solid generated by revolving the region bounded by y = Jx
and the lines y=2and x =0 about ... (if possible, set up the problem two different ways).

a) ... the x-axis. i b) ...
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alculator] The amount of water in a storage tank, in gallons, is modeled by a
inuous function on the time interval 0 <7 <7, where ¢ is measured in hours. In

s model, rates are given as follows: .
3500 U

i) Thefateat which water enters the tank is
7 (¢)=100¢" sin (\/Z) gallons per hour for 0 <7 <7.

“Gattons por Hots

if) Thegateat which water leaves the tank is

e
250 for0<r<3
gallons per hour.
2000 for3<¢<7

T T,

g(r)=

s

The graphs of fand g, which intersectat = 1.617 and ¢ = 5.076, are shown in the

figure to the right. gAt time ¢ = 0, the amount “of water in the tank is 5000 géllons ]

a) How ;%ugns of water ienf?)the tank during the time interval 0 <7 <7? Round your answer to the nearest gallon

gﬁQ¢ﬁ>dt 2 8263806547
o]

g?éé{ j;,g rf;m é e

i

b) For 0 <#<7, find the time intervals during which the amount of water in the tank is decreasing. Give a reason for your

when e cate e wale iz?‘a,wg 5 wiwﬂf“ ‘féw« ”ﬁi@ vate e fmif“%"f’

answer.
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¢) For0 <7<7, at what time ¢ is the amount of water m the tank the greatest‘7 To the nearest gallon, compute the amount of
water at this time. Justlfy your answer.
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8. [Calculator] Let R be the region in the first and second quadrants bounded above by the graph of y =
horizontal line y = 2.

a) Find the area of R.

b) Find the volume of the solid generated when R is rotated about the x-axis
wASHEE

¢) The region R is the base of a solid. For this solid, the cross sections perpendicular to the x-axis are semicircles. Find the
volume of this solid.

\/oLume oF
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AP Calculus
More with Chapter 7

1. [Calculator] In the figure above, R is the shaded region in the first quadrant
~ bounded by the graph of y = 4In(3 — x), the horizontal line y = 6, and the vertical ©.6)
line x =2.

a) Find the volume of the solid generated when R is revolved about the line y = 8.

WASHEL ¢+ g@“fa} elx

L= B-4h(5- - g’ ’Lfg 4L (zwx\g' B CL)L] ébc x

r=2

o

b) Find the volume of the solid generated when R is revolved about the line x = 3.

sheLt:  2m g\p\'\ ol

20 [ G0 (o-eroon)

V7 )

Wzt — 40u(x)

¢) Find the volume of the solid generated when R is revolved about the line x = -5.

Suell: p= 5+¥

L §2(5+x) (6~ 4h(5-0) x

d) Find the volume of the solid generated when R is revolved about the line y = -3.
whskedt Rz 9 > 7 Ax
£ h (5:6) 3 - Y@w CRERY +3)
o

Borotthese are
T?)’/) - RO“UM

2. Complete the following questions from your textbook:
11 Page 386 #8, 10, 12, and 14.
Pages 407 — 409 #14, 30, 34, 45, 46, 47 and 49
Pages 430 — 433 #3 -7, 10, 13, 21, 22, 25, 39, and 44




