Summer Work for AP Calculus AB

1. Go to Larsonprecalculus.com and watch the videos for sections 9.1-9.2 on Sequences and Series, then
do: p. 676: 1-55 odd

2. Go to Larsonprecalculus.com and watch the videos for 10.1-10.4 and 10.6-10.8 on Conics, Parametric
Equations and Polar Coordinates, then do:

p. 764: 1-43 odd, 53-103 odd
3. Go to Larsoncalculus.com and watch the videos for 7.3 on the Shell Method then do:

p. 462: 1-35 odd



676 Chaptar 2

Review Exercises

Saguencas, Series, and Probability

See CAlcChat.com tee nassial belp and vaorked-on
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EXl writing the Terms of a Seqguence In B 20. Lottery Ticket Sales The total sales g, (in hillions

Exercises 1-4, write the first five terms of the sequence.
(Assume that o hegins with 1)

] [— 11"5n
I.rJ‘—Zl; lﬂﬂ_ﬁ
72

5oa, =

. 4o, = el — 1)
!

Finding the nth Term of a Sequence In Exercises
S-K, wrile pn expression fer the spparent oth term {q‘j
af the sequence. {Assume Ul i beging with 1.3

5,
T. 4,

22 =22.=2.,.. # 127, 14,23, .,
2.4

4. .. B L —13—dd. ..

Simplifying a Factorial Expression In Exercises
9=12, simplify the factorial expression,

9, o1 e 40 -0
- 716
1. [ 12 f1 . BE

Finding @& S In Exercises 13 and 14, find the sum.
4 s
13 =
IIE|_|i-
Using Sigma MNotation to Write a8 Sum In

Exercises 15 and 16, use sigma notation to write the
s,

4 %

g=1

g 1 . 1 Ll . L
BT T B 2120
i1 3

DI T Ty

Finding the Sum of an Infinite Series In
Exercises 17 and TH, find the sum of the infinite serfes.

17 Gt | EiTILIr
i & 2w

19, Compound Interest  An invesior deposits 510,000
inan account thar eams 225% imerest compounded
memnthly, The balance in the pocount after o monihs is
ziven by

f (L2255
A= K| 14 7 ) om=hnE.

() Wrile the Dirst 1 berme ol the sequence.

(k) Find the halasee in the acoount after 1 vears by
cenmpating the 1200h term o the sequence,

af dollurs) of lotery tekets in the Unied States from
W through 2000 can be approximatad by the model

o, = — 18t + 3T+ 35, n=1.2 .. .10

where n s the VEIT, W ithea = | cl;-rr:sap{'-ndlnl_l. o 2OHIL,
Wit the rerms of this fsile sequence. Use a graphing
wtility o gonstnaet & bor graph that represents the
sequence,  [aowrcer FLE Publications, dec)

m Determining Whether a Sequence Is
Arithmetic In Exerclses 21-I4, determine whether
the sequence is arithmetic, IF so, then find the common
difference.

21, 6, — 1, —8, — 15, —22,,

200, L5600, . mid i
Mo LR

Finding the mh Term  In Fxercises 25-28, find a
formula for o, for e arithmetic sequence.

2.4 =74 =12 M. a, = 28,4 = -3

T ay = 93, = 65 WMo, =8 a,=h

Writing the Terms of an Arithmetic Sequence [n
Exercises 29 and 30, write the first five terms of the
nrithmetic sequence,

Moa =3,4=11 Moo, =254, =a+ 3

31. Sum of a Finite Arithmetic Sequence Find
the sum of the first 1060 positive muliples of 7.

32 Sum of a Finite Arithmetic Sequence Find
the sum of the integers from 40 e %0 Ginclusive),

Finding a Partial Sum  In Exercises 3336, find the
partial spm.

(0] ']
K E T M MM -3
d=1 1

I[’Ni: I]

37, Job Offer The sturting salary for a job is $43, 800 with
a guaranleed incease of $1950 per year Delenmine
{ok the salory during the Afth year and (B the poal
compensation theeigh fve Tull years of employmeant.

12 '
/. %[k 3.
fel : !

3%

3%, Baling Hay  In the first owo tips baling hay around
a large held, a fammer obtaing 123 hales amd 112 hales,
respectively. Becavse cach round 2ets shorier, the
farmier estimates ihot the some paitern will comfinue,
Eatunate the toral ausber of bales mede after the farmer
takes pnother six trips around the feld.



m Determining Whether & Sequence s
Geometric  In Exercises 3942, determine whether the
seguence i geomelric. I s, then Ond the common radio.
My,o6, 123,048, . 52— 186, -2, ..
L e R S S

Writing the Terms of a Geometric Sequence In
Exercises 43— 46, write the first five teros of the geometric
SCUERCE,

A3 g =2 r= 15
A, @ =9, o0y =4

A4, o) = A ¥ —j

A g = 2y e 12
Finding a Term of a Geometric Sequence In
Exercises 47=51), wrile an expression Tor the mih term of
the geometric sequence. Then find the 10th term of the
SEgEnoe,

4T, o, = 18,0, = —0
4. Fr8 1{dh, r 1005

48, a, = dboag = |
B a = S0 =02

Sum of a Finite Geometric Sequence  In Excrcises
51-50, find thi: s of the fnite geometric segienoe.

51 Y2 2. -
sy s S
=5, ili]' 1 S Elflﬂf

B sum of a Finite Geometric Sequence In
Exercises 57 amd 58, use a graphing wiility Go God the
sumi of the finite gesmetric sequence.

7. $ o

14
58, ¥ 2002y
P =]

Sum of an Infinite Geometric Seguence In
Exercises 50—6k, fnd the sum of e infnite geometre
SEFiCs.

. ‘i sy

. 30 P
6l jaﬂ_i]" : 62, i L3l

63, Depreciation A paper manufaciurer buys a maching
foar S120,0HH0, Duaring the mext 5 yvears, i will depreciage
at a rate of 30% per year, (In other words, at the cod of
eich year the deprecintesd value will be TWFE of what i
was &l the beginming of Lse year)

{u} Find the formula for the b tem of 2 geometric
sequence that gives the valee of the machee ¢ full
vears after it was purchased.

(b Fuiwd the depreciated value of the machuee after
5 full yizars,

Fleview Exercises &I7

fd., Annuity  An investor deposis 33000 in an acoount on
the fiesr day of cach month for 10 years, The account
pays 3o, compounded manthly, What will the balance
e at the end of 10 years?

m Using Mathematical Induction In Exercises
h5—6H, use mathematical induction to prove the formola
T every posilive inleger n.

65, 3+ S5+ T+ - -+ (2w + 1) =wn+ 20

3
66, | +5+2+

IR

I it
+ +Eh+” :[n+.’ﬂ-

il _'I H“ ...l:l
6T Var=
,1.': I —r
[T
68, 3 io + kr) = S[2a + (n = 1]
e

Finding a Formula for 8 Sum  In Exercises 60-72,
wse maihematical indoetion to nd a Foroala fer the sum
of the first o dermis of the seqoence,

o 130T 20 L.

T0. 6%, 60, 52, 44,
7L, 14,4 4L

L S L - L

TR 12, =1, =i

Finding a Sum  In Exercises 73 and 74, find the sum
nnslng the formulas for the sums of powers of nlegers.

1]
¥ et - )
=

Linear Model, Quadratic Model, or Neither? In
Exvrcises 75 amd 76, write the Orst five beros of ihe
seqquence beginning with the given terni. Then caleolate
the First ond second differences of ihe sequence, Stabe
whether the sequence has a perfect lnear model, a perfect
quadratic madel, or neither,

T8 a, = 5
il

Tho o, = —3
+ 5 il

]
n I:'III 1 IIJI|' 1 <R

EX] Finding a Binomial Coefficient In Exercises
T7 and TH, find the hinianial coelTicienl.

7. 8. .0,

"

Using Pascal’s Triangle In Exercises 79 and 80,
evaloale vsing Pascal®s Trionmgle,

‘7 (LH
b JL::I . l[ d]
Expanding an Expression In Exercises B1-84, use

the Binomsial Theorem fo expand and simplify the
expreasion, | Remeniber that i = =1}

Bl {x + 4 B2 (g — ¥
#3005 + xp B4 (4 — &P



1. 8,542 37236123, 5.4 =2(-1)

7. a, = = 9, 362,880 11. 1 13. 20
n 24
20 4
15. — 17. —
LZ, 2k 9

19. (a) A, = $10,018.75
A, = $10,037.54
A, = $10,056.36
A, = $10,075.21
As = $10,094.10
A, = 510,113.03
A; = $10,131.99
Ag = $10,150.99
Ay = $10,170.02
Ay = 510,189.09

(b) $12,520.59
21. Arithmetic sequence, d = —7

23. Arithmetic sequence, d = % 25. a, = 12n — 5

27. a, = —Tn + 107 29. 3, 14, 25, 36, 47 31. 35,350

33. 80 35. 88 37. (a) $51,600  (b) $238,500
39. Geometric sequence, r = 2

41. Geometric sequence, r = —3

43. 2, 30, 450, 6750, 101,250

45.9.6.4.5 % 0r9, —6,4, -5 47,4 = 18(—1)
49. a, = 100(1.05)""'; About 155.133 51. 127 53.
55. 31 57. 24.85 59. 8 61. 12

n—1



764 Chapter 10

Topics in Analytic Geomeatry

Review Exercises

Finding the Inclination of a Line In
Exercises 1-4, find the inclination @ (in radians and
degrees] of the line with the given characleristics,

1. Pasaes through the poants (— 1, 2pand (2, 55

2. Passes through the paints (3,40 and {(— 2, 76

A Eguation: v = 25 + 4

4. I:qLLaIinn; X—Sum7

Finding the Angle Between Two Lines In

Exervises 5=K, lind the angle Hin radians and g risesh
heetween the Hies,

5 drty= 2 M =8x & 3y =3
—Sx+wv=-—1I — L+ 3v=1
T.o 2 — Ty =§ B (L0t + 0007y = (L1R

;;_L Fop= e = (dy = 017

Finding the Distance Between a Point and a Line
In Exercises % and 10, find the distance between the gudint
and the line,

Palint Line
9o (5.3 r—y=10
1. (0. 4] r+ 2y =1

m Forming a Conic Section  In Exercises 11 and
12, state what type of conic ks formed by the intersection
afl the plane and the double-napped cone.

1. g : 12 e rr

o«

Finding the Standard Equation of a Parabola In

Exercises 13—1a. find the standard form of the eguation

af the parabala with the given characteristics, Then

sketeh the parabola.

13, Vertex: {0, 0]
Focus: 4, ()

15, Verex: |0, 2)

+ i F

14, Veriex: (2, 0]
Focus: (k0]
I, Wertex: (=5, =3}

Dircewin: ¥ = —3 Directriz: v =0

Finding the Tangent Line at a Point on a Parabola
In Excreises 17 and 18, find the equation of the tangent
line fo the parabaola at the given padnt.

17, v = 2¢%, =1, 21

18, &% = — 2y, (—d. —8]

Sus CalcChat.com tee nassial belp and worked-aill folinioes Yo add-nusberd exercsies

1%, Architecture A parabolic anchway is 10 meters high
al Che verles. AL a height of § melers, the width of
the archway is & meters (see fgure). How wide is the
archway at ground level?

—
/TN

Figera far 18

Figura far 30

4. Parabolic Microphone The veceiver of a paaboli
microphone is ab the focus of its parabolic reflector,
4 ety froom the vertex (see figune ) Wnle an equation
of 8 cross section of the reflector with its focus on the
possilive eenxis and iis verlex al the ongin.

EEE Finding the Standard Equation of an
Ellipse  In Exerciees 21-24, find the standard form aof
the equation of the ellipse with the given characterisiics,

21, Vertices: (=2 04 (B, Ok foc: (0,08 {6.0)

2. Vertices: (4, 30, (4, Th focic (4, 45, (4, 6)

23 Wertices: (00 1L 04, 1Tk endpoints of the musor axis:
(2,00 12, 2)

L4 Vertices: (—d, — 1L (—4. VL) endpmants of the mdao
miss {6 5L 02 5)

25, Architecture A contractor plans o constract a
semielliptical arch 11 fezt wide and 4 fezt high, Where
should the foci be placed in order w0 ke the arch?

. Wading Pool  You ure building o wading posd that is
in the shape of an ellipse. Your plans give an equation
for the elliptical shape of the poel measured in foer as
43

¥
M 1w

Fine the longest distance acroas the posd, the shormest
distance. and the distance between the foci,

Sketching an Ellipse In Fxercises 27-M, find the
ceniler, vertices, fci, amnd eceentricily of the ellipse. Then
shetch the ellipse,

[e + 17 by — 2F
2 25 I 44 :

:"_]? I I;_'F' | 3.-|?=|
kY

&)
B

. 16xf + Oyt — A2e+ T2y F 16 =10
M 47 + 25¢7 + 16r — 150y + 141 = 0



Review Exercises TEE

m Finding the Standard Eguation of a ﬂﬂutatinn and Graphing Utilities [In Exercises

Hypaerbola In Exercises 31-34, find the standard
form ol the equation of the hyperboli with the given
characierisibes.

3L Wertices: (0, 1) b (0, 2 2)

IX Wemices: (3,30 0— 3 3k foeln 14, 31, 0—4,3)

33, Focic (25,00 asymplotes; v = iy

34, Foel: (0, 130 asymplotes: y = :I:',i;r

Sketching a Hyperbola In Exercises 35-38, find the
center, vertices, ocl, and the equations of the asympioles
al the hyperlola. Then skeich the hyperbola using the
asymptoies as an aid.

x = &5F [y +3F _ v =1

|
36 T3 3.

3T 0 — 16! — 18— 3y — 151 =0
IR =dx® b 25 = Br o+ LS00 4+ 121 =0
W,

15,

Mavigation Rwsbio transmitting station A is located
20 nabes east of ransmiting station B, A ghip s o oan
grea toothe north end 400 miles west of station A,
Svnchronized radio pulses ransoited wf 156,000 mile
per second by the two sttions are received (U0 second
spomer Trome station A than Trom statien B Hiow far
naih is the ship?

4. Locating an Explosion Tao of your friends live
4 miles apart and on the same “east-west"” sireet, and you
live halfway bebwesn them, You are having o three-way
plesne  coaversation when yvou bear an explosion.
Six seconds later, your friend o the cast hears ihe
explosion, amd vour fend w the west heas ol secomls
aiter wou do. Find equations of two hyperbolas that
wanllhid locite the explosion. {Asanme that the coomlinage
system is measured in Feed and thal sound ravels al
I 1k} Feed per secomd. }

Classifying a Conic from a General Equation  In
Exercises d1=44, clussily the graph of the equation ax a
circle, a parahala, an ellipse, or a hyperbala.

41, 52t = 2t b s = dy + 1T =0

42, —Hi 4+ 5+ I+ T=0

A et ' - It Iy =10

o 4xT Ayt A b By - 1L =10

Rotation of Axes In Excreises 45-48, rotate
the axes lo eliminale the ry-term in the eguation, Then

wirile The equation b standard Torm. Shedeh dhe graph of
the resulting equatinn, showing hoth scis of axes.

A n+3=0

M, —dry by e =0
47, 52 — v + 59 - 12 =100
AR dxt o+ By b dy® A 1.1 + b, Ty =1

4951, {a) nse the diseriminant to classify the graph of
the eqquution, (hh wse the Quodratic Fermaby (o solve for
yoanmd (e) wse a graphing wiility (o graph tlie egquation.
49, 1607 — 2oy + 9yt — Ui
1A - Byt T - 45 =10
Sload byt 2+ 20 = 2. v+ 2 =00
L xf—llay +pi+1 =10

diky = 1)

KX Sketching a Curve In Exercises 53 and 54,
{a) create a table of x- and p-values for the parametric
equations using § = =2, =1, 0, 1, and 2, and i(b) plot the
piints (x, ¥} generated in part (a) and sketch a graph of
the parametric quations

Shox=5r - 2udy=7T &

54, x ——_:.r:mrl_'.' = %

Sketching a Curve  In Exercises 55=60, (u) skeich the
curve represented by the parametric equathons (indicate
the orientation of the corvel and (b eliminate e
parameber and write the resuliing rectangular equation
whuse graph represents the corve. Adjust the domain of
the reclomgular equation, il aecessary. (¢} Verily vour
result with a graphing otility.

55. x =N 56, x =1 + dr
V=44 y=2-¥

5x=1p SBox=r14
_v=,_r y=9

B9, v = Joos b Gl v = 5+ Iens i
vo= Fsin i v=2+ S5nd

Finding Parametric Equations for a Graph In
Exercises 61=6d, find a sel of porameiric equaliong in
represent the graph of the rectangular equation osing
it =x,dbir=x+ l,and ) =3 —x,

6l p =25+ 13
62,y -4 -3
6 y =+ 3
hd, =1 = F
65, v = ' + 2
ff, v o= 1 — da®

[Eﬂ Plotting Points in the Polar Coordinate
System  In Exerclses 67-T. plot the point glven
in polar coordinates and find two sdditional  palar
represeniations of the polnt, using =27 < 0 < 12

(o (. m
o7. 2. 4} 6. [ 5. 7]
09, =7, 409 . 1.3, 262



166 Chapter 10 Topics in Analytic Geomatny

Polar-to-Rectangular Conversion In Exercises
T1-74, a point in polar ceordinates is given, Convert the
peind b rectungular conrdinaies.

T S

AT
iw w

T, (1T:| T4, [HEJI

Rectangular-to-Palar Conversion In Exercises
T5-TH, a polnt in rectangular cesrdinates s ghven.

Comvert the point to pelar coordinates,

TR (0L 1) T |- S5 U5

TT, (4,60 TH {3, -4

Gonverting a Rectangular Eguation to Polar

Form In Exercises 79=84, converd the reclangular
equation to polar form.

Ea A e |
Bl Z =y —fv=10
BY =5

Rilh 1t o+ p? = 4%

BL o*+yl—4r=n
By = =2

Converting a Polar Equation to Rectangular

Form  In Exercizes 85-M), convert the polar eguation
o rectamgular form.,

BE, r =35 Bh v = 12
BT, r= Jaons & BH. o= s i
B ri=sin#g Wy P =4 ens 26

m Sketching the Graph of a Polar Equation
In Exgrcises 90-1i0, sketch the graph of the polar
eqqualion wsing symmelry, wers, maxionam c-valoes, and

any sther additional points.

Ul r =6 9L r=11

9% r=4sinle S

95, = — X1 + cos M W r=1—das fl
9T, r=21+ tisin & W, =5 — Seos @
M, F= —3%cod 20 1ML #= = cos 240

Ildentih,fing Types of Polar Graphs In Exercises
loi-10d, identify the tyvpe of polar graph and wse @
graphing utility to gragh the cgquation.

2. v = 501 — % cos il

I, = = 2sin 26

10l r = 302 — cos
1L r= 8 cos 38

EPE] Sketching a Conic In Fxercises 105108,
identil’y the conic and sketch b graph.

| 6

. = 2ane W6 r =1 e
4 16

L Ll R p—

Finding the Polar Equation of a Conic In
Exercises 109-112, find a polar cquation of the conic
wilh ils Focus ol the pole.

11, Parahola Vertew: (2,
11k Parshala Verex: (2, @/2]
111. Ellipse Vertices: (3,00, (1, =

112. Hyperbola Wertices: (1,00, 17, i)

113. Explorer 18 On Movember 27, 1963, the United
Svaes launched Expleses 15, T low and high
paints above the surface of Barth were | 10 miles and
122 B0H) pides. respectively. The center of Earth was a
ong focus of the arbit {=eg figure). Find the polar
cquation ol the arbit amd Hind the distance bepw'een
the surface of Earh (assume Earth has a radiog of
ACHH) mile=) and the satellite when @ = /3,

T Mot dromvw fo moale

7 Explorer 18
II'-':"II_J
Earth

i
L e
o

114. Asteroid An asteroad rakes a paabolic pah with
Earth as its focus, It is about 6,000,000 miles from
Earth il w5 clest apprach. Wle the polar equalion
of ihe path of the asteroid with its veries at 8 = =72,
Find the distance between the astermid and Earth when
fl= —af3.

Exploration

True or False? In Excrcises 115-117, determine
whetlier the statement B rue or false. Justily vour
HMEWEF.

115, The graph of 302 — v = 1 is a hypechola,

116, Oknly one set of paramenic eguations can represent the
I % = 3 — 2x.

117, There is a unigue polar coordinate representation of
cuch podal 1w the plaie.

1183. Think About It Consider an ellipse with the major
axis honzomlal asd 10 wnis o length. The nuember & in
the stamdard form of the equation of the cllipse must be
leas than what real aumber? Explain the change inthe
shape of the ellipse s i approaches this number,

11%. Think About & What is the reladondhip bepween
the gruphs of the rectangular and polar sguations?
fa) p* b yt=25 r=3%

L

by x—y=40 o=,



ANEB2 Answers to Odd-Numbered Exercises and Tests

T8 {a) Ellipse

(b1 The given polar equation, v, has a vermical divscirng w s
leit of the pole. The equation r has o vertical direciris in
i right of the pole, and the equation ¢, has o bovizonol

direcorx below 1w FHJlL'_
ich - A
l L4 wm &
" [
1
"qu |

T

Fy=- r=
i oo ol | =fiders A

Review Exercises (page 754)

i _'Tm.d. 455 A, LITE e, 63437 8, 04424 mud, 35 35
T 0ASHE rad, 37755 0 4% 1L Hyperbola
13 17 = Ifx 15, (v = 2F = 12x
E i
Lt :. + + E‘ :. = 5 :
; ]
7. v==da=2 1% & 5m
{x— 3 ¥ _ (= (v— 1
T T

28, The doct oecur 3 feet from the cemer of the arch,

2T, Center: (=1, 1) 2. Center: (1, =3%
Weriices: Werlices:

(=1, 95,0—1,—5] (L0 00, —8)

Foci: {—1,2 4 2.%5)

1.

EL‘!.'I:I'IL['JI.‘[I'_!.': 1:. EI’.'\L"Cll.llli.'ll_':-': 1
1
1

H ¥

1 1 ‘] ]

k] g ¥ ¥

M. - =1 =1
I3 - 6 %

Frci: 1, —4 2 /7|

T

35, Cemler: 15, —3) 3T, Center: (1, — 1)
Wenices Vertices
(L, =31, -3 (5 I3 -1
Foci: (5 = 2,13, —1) Foci; 16, =11, (—4, =1}
Ay TIANIES: AEYIMPLICE:
¥==3+3x =5 yo==1%3x=1)

"
39, T2 mi 41. Hyperbola 43, Ellipse
SE k) [ L T
g WP _ ) Lt _
45, & & | 47, 3 > 1
T b}
" 4 -r'.
'.l.L "
¥, i ._1"’
. = II LT t y
-.'I' »
ES .‘-x

4%, (a) Parabola
Jdr 4+ 40 & 28 4+ 400 — 6 AT — 3
[E]

S0, (n) Parnbaols ;
(2x—2,2) 4. (20— 272) — 4"+ 2 205 2]
=1

ik} v =

8]

5% (ul

ih)




Answers to Odd-Numbered Exercisas and Tests A163

’ " .
S5 42 . 5. ':“f 08, Svmunery: = g.pular avis, pols
b
. X 37 5o Tw
‘I | T Maximaem value of |r|: [r| = 4 when 8 l:—:,—:f
1t sl 3
i Leros ol = o = (bwhen §f = 10, f, :rr,T]T
I| 3 E L . r | I| I| ' A F | )
- |4-(_'-’r__ I
* 1 I| :' I| & '
| ; I
by v =1t by v = 4% :
S qa) ! (bl & & = =4

Symmetry: paolar axis
—— —t— Marimam value of |¢|: [¢| = 4 when 8 = O
! Zevos al o = when @ = o

£

‘ l

Gl gy x=ry=2r+3 (bpr=i—1y=2+|
Chx=3-5Ly=9-12 s =0
AL fa)x=ny=r %3 (WMx=r=1ly=F=2u+4

Ehx=3-nLy=¢ -6+ 12
RS @l a =Ly =+ bpx=i— L y= N —dar+4
fch oy = 3 — g,y =2¢ — 12¢ + 20

R
=

g—

o

67, 3 U7, Svmmety: 8 = 2
Magimam value of |r|: [r| = & whea o = lzr
ot 't. h Fetos of o= Owhen = 34814, 59433
L I

Fl
rd

(7, 1050 =T, =205}

71.

77 (213, 0988) T8 r=9%  BL r=ésing
Y f = I0csc 28 BE xf+yi=12%
Bl i %y = M B 57 & 7 = 0

i
(%]
et
E
=
3
|
=
1
2 g
I
E
=
=8
g
E
[1]

9. Symmgiry: @ = :- pedar axis, pole

Mlaximum value of [f]: [ = & for all values of & 4" 4" 4" 4
Mo xerow af r
4

by



A1E4

K. Limasgon

-if {’f ﬂ\I A
Y

1015, Hyperbola

wbe

MY, Bose curve

i

B

W7, Ellipse
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THG1.93 .
113, » ;OSSO mi

T = 0937 cos &

115, Fulse, The cquatica of 4 hyperbola is a second-<legres equation
117, False. (2, w40, (— X, Safd), amd (2, 9z 4} all represent the

rame point,
119, (a) The graphs arc the samse, () The graphs ane the same.
Chapter Test  (page 767)
1. 03605 md, 21,87 L LEI30 pml, 47T A T:::

4. Paruhiole: x? = 21x = 1]
feriex: (1,0]
Fans: I_';. il

lx —
5. Hyperbala - 3 .
Cenler: (2,00
Veriices: WL 00, 14, 0
Foci: (2 £ ./5,0)

|
Asympinles: ¥ = 2Ly 21

Answers 1o Odd-Numberad Exercises and Tasts

x4+ 30 dy— IF

Hhipse: = R
, Ellipse: T 9 1
Cemter: 1—3, 10
Vertices: (1, 1), (=7, 1}
Focit -3+ 47, 1)
&
oD
7. Circle: {x — 27 + {y — 1P =4
Cener: 120 1)
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.Ch.] _'|.'=_l—?,_l.'= —.'}+ 4y — 1
1% {23 —1)

14

15,
1,

- T = 3% - '
2.0 — -3 — 1.0 ——
- IC—-\. ] ]( STy ].I:—-.. N .1,||

F= Jgos #
s 17 x

L
+

Parabola Ellrpse



o 1.3 Exercises

452 Chapter 7 Applications ol Integration

Finding the Yolume of a Solid In Exercises 1-14, wse ihe
shell migcthod to set np and evaloate the Integral that glves the
volome of the salid generated by revolving the plane region
ahanint Elee s,

Ly==x Ly=1-x
iy ¥
& i
3
- 1
1
i) | o
e ! 2 |
Lr= U -".|=%_'|'-+I
\ i
i
g
!
: 1
/’J —
o I e

i =il
X i
. i L

12, v=—x+1 v=10
I 1
Npy=—= " y=0, =0, 1=1
o 2
i ¥
4. v = ) y=0 x=i, 1==m
I

Finding tha Violume of a Solid In Exercises 15-22, use
e shell method to set up and evalnabe the inbegral that gives
the velume of the solid gemersted by revalvieg ihe plune region
absinl [l x-avis,
15 y =1 o y=1-x

k L]

See CalcChat.com tee nassial balp and vaorked-out sulinioss sa add-nusbemd earcises

1
17, ¥ =—
b

1%, vy =%, =0, v=§ B y=4* 1=10, y=4
Mox+y=4, v=1 v=10

y=JSr+d y=x y=10

Finding the Yolume of a Solid In Exercites 23-26, ue
the sheell methiodd o fined i volumee of the solid generated by
revalvimg the plane region ahoud the given line.

0y =2 — 3% w=Ay uahomi ke ey = 4

Thoy= . w=10 x1=4 aboutthelinex =&

2 oy =y, p=dr— x', showthe line x = 4

1 5 .
. _'-.'"l' w o= fiy — x°, about the ling x = 3
Choosing a Method In Exerdises 27 amnd 28, deciils
whether it & mwire comvendent to nse the disk method or the
shell methiod G lnd the vldunse of the solid of revololion.
Fxpladn your ressening, (D wot find the volunee)

Wiy 27 =d —x Wy = et

Choosing a Method In Exercises Z9-32 uwse the dik
miethard or B shell method to find the volunses of the solids
gemerated by revolving the region hounded by the graphs of the
epuations about the given lines,

Wor=x', y=0, x=12

(ah 1he r-anie h) the w-axis () the line 5 = 4

I

M. s=—, v=i, x=1, r=25
=

la) the x-axis

[h] the y-axis (el the line v = 10



AL AT+ R gl pm ), =)
Al e veakis
I MY+ S = g
ja) ihe v

(k) the ysuxis {ch che lime v = 2
@ = Uthypowyclondh

(b} the youxis

EE! Finding the Volume of a Solid In Exercises 33-36,

o) mee a graphing wility to graph dhe plane region boamded by
the praphs of ihe eqoatbons, amd (b wse the integrabion
capahilities of the graphing wdility o approcimate the volume
o the sodid generaled by revalvimg Uhe region abaowl Dhe y-asis.

A W+ = g, o y=0, o y=0,
M oy=1—5 v=0 =0

first quasdraem

o= M-I -6, y=0, x=32 i=6
2
¥, y=——7, y=0, x=|, r=373

| 4 Ie‘.I.ll

WRITING ABDUT CONCEPTS

7. Representative Rectangles Consider o solid that is
seneraled by pevalving a pling regiom aboul the y-axis.
Desvribe the position of o represemtative rectangle when
using (a) the shell meihod and (b the disk method o0 find
e volmie of the solid

K Deseribing Cylindrical Shells
region Bourshid By the graphs of

Cunsider the plane

vk ve=i{ x=10, amd x =

whers & = Qamd b = 01, Whai are the heights ang rmbi of
the cylisdders generated when this region s revolved ahow
dah e 5-a%is anl {b e v-axis?

Comparing Integrals  In Exercises 39 and 40, give a

govmeiric argument ihal explaing why the iniegrals hase
eqnul valoes.

£ :rJ" {x — Erf-_rﬁ — (3 + 1)) dy
I o
1

] i
0. n-[ [16 — [2vF]dy = Erf ;li;].iz
avt b

41. Companng Vaolumes Tie regan an the fipure is
revalved about the indicoled uxes und lime. Order the
volmnes of the resulting sodids Trom least b prealess,
Explain your reasoning.

i} K-ax k) peanin [l x=+4

7.3 volume The Shell Mathod 463

EE\O HOW DO YOU SEE IT? Use the graph 1o
answer the following.

"

L v [IK]
—y
s
i -
R
-5
- = 1
C 245

lap Descrile the Apane pencrated by evolving ssgmen
AR abaue the yeaxis.

) Deseribe the fignee sensransd by revolving scgment
R aboug the y-nxis,

Teh Assuime e curve i The figine can be described as
v=foorx = gyl A snlid is generased by
revalving the region boumded by the carve, ¥ = (I,
al & = dhabour the y-axis, Setup iegrals o fiod
the walame of this solid using the disk method and
Tha shall metbead. {0 nod miegrals. )

Analyzing an Integral In Excrcises 43-46, the inlegral
represents the solume of @ solid of revalotion. Fdentily (2 the
Mane region that is revelved and (b} the axis of revohition,

43 2= f e
1]

45, E-rr[_'r PR - vdy 4G l'n'JI i
i) 1

1
Ak l'n'Jl v

apet dy

47, Machine Part A solud is geveraved by revolving the reglon
boanded by v =407 amd v = 3 ahout the yeaxis. A hole,
cenlered kg the axs ol revadulon, is delled through this
solid g0 that ane-fowah aof the wolume i removed, Find the
ilimameter af the hale.

48, Machine Part A solil is penerita] by revclving the region
hoanded by ¥ = /9 — 1 and ¥ = Dabaut the v-axis. A hole,
centered along the axis of vevadunon, is deallad cheough this
slid so thm oeesthind of the valume is removed. Find the
diameter al the haole,

4%, Volume of a Torus A wones is formed by revelving the
regivn buanded by the circle o + v* = | about the line x = 2
(see Dparsp Find the volune of this “doughnue-shaped” aolid,
[Him: The imtegral |1, /1 — ¥ dv represees the srea of o
semmcirehe )
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Answers o Ddd-Numbered Exerclses

Section 7.3 (page 462/

1

48, (a) Region bounded by x =

47

sl

Eﬂ

4

fal.

. ta] Repian boanded by 5

1287

- i
l'rr[ o dr i,lr 3, sz' ¥ Tl
1 - 1]

4 ]
T Ix:' die =32 T ?T_[ by — 2l e = 1T
11 3
l-rJ e = de + A de = :T
| el
. J WY
f 11
m g = S 1 —= | = {986
™k f LW
! =
T — vy
JI'I 3
riE 1 i | 1|| .
. I —_— —
L Wiy J',:,'Tlll'r Illal"l T
_.I Wy = ?ﬁun
1]

|

sz v — Ty = 16%3 23 &m 35, 16w
1]

+ Bhell method; 6 is much casier i poi 1 in terms of v rather

than vice vwersa,

Lta) 12807 by &dadd geh 9hais
fal w15 (b w15 Qo) dmae? 15
fa) 11 ihy 151

|_|..'.?!:':"
aze 15
+ aj {hy I87.25

tal The reclangles woild be vertical.
bk The rectamgles womnld be horizonal,

Brth integrals yield the wolume of ke solid penermied by
revslving the region boanded by the grapls of ¥ = Jx — 1,

¥ = i, aml ¥ = 5 abowt the r-nxis.
i, b

W y I 1 11, & i
ikl Revolvid aboal the y-axiz

=y =i =10
(b} Revolved aboat v 2

i =
ameeter = 204 — T30 = 1404 48, 457

fa) Proal (b iy ¥ e 2o i) Ve 60 53 Prowd
tal Byla) = wfin+ 11 (bl L:li__l‘\ll B =1

(e} Vo= qab efin + 21 Rin) = w/in + 2)
()l Bola) = 1

1] .-:I.:H- oo, (ke proph apprasches the lime v = &
ta) amd (b Abow 121,475 0 oo =2

ra) [ F ihi :"I:I—'H1r|.';'i5 R4 E.'I":I?.wflm

Section 7.4  (page 473
I fayand (k) 17 & - I | TN 3
7805 -2 T = w38 0w el
1 el 3 o+ 1] T -] = 1Tes
13 36 — /et apay 15
AT i 1% {a) .

21.

25,

7.
19
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35,
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ELS

41. 2

41

45
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R
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(ch Abaow 2,147
H I3 day :

3= 4

AY /\ o

L J- S+ ety (b Jr ST+ g oy
I 5

[ ol

(o) Aot 2,221
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1JI| aty
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[al ih) L I_I'.I Fx
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a0 deh Abou 1LETI

ny Lo 1 343

ﬂ'l_lj T
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{ch Abour 4, b—'i'
fa)

{ch Abour 3,820

i
ET
b
() 64125 (h) B35 i) GABGG () G46T2
J0[sinh | — sishi— 1§] = 47.0m 3% About 1480
Jarcand = 21892
1
]
2 Jr—l'xnl ity = {82FT = 1) = 258,85
b :
14 Nyl \ -
X [IRTH | _ AT
E"J[, |:.=. 1':,.":.1 1‘|:JJI|“|J' T

)
JI 2ax = Hy = 1513

1-.-er S [1+5J1-1 = 10 HY) == 199 48
:!nll[.:, Iy +-:r.['r =Z16./2 - &) = 15318
1] o

14,424

A rectifiable curve is a curve with a finitc arc length.




