Chapter 6 Solution Manual

6.1 Free Response Solutions

1. y=x+1_,y=9—x2,x=—1,x=2

A= f 1'716[(8 —x3) = x?]dx + f 3 [x2=(8 —x?)]dx =60.252

-3 1.716






11. y=\/;,y=e_2x,x=l

1 2 3 | 1
A= j;m(\/;—e_zx)dx=|:§x /2+5e ZX} =.350
. 301

13, y=x? y=2"

2 X 1 2
A= f [27 —x2]ax = [ - —x3] =2.106
—.767

— 767 In2 3

6.1 Multiple Choice Solutions

-1

o [—1
1. A=f/8€(1+x2]dx=l.080
_9/8

The correct answer 1s B

1.456
3. Area = f (2sinx —xIn(2x + 1))dx = 0.661
0

The correct answer 1s B




= 5{e2-3)

The correct answer 1s B




6.2 Free Response Solutions

1. y=1+6x"2onx€[0, 1]

1
y'=0x/25 = f J 1+8lxdx =6.103
0

3. x=%\/;(y—3)ony6[l,9]
_1 3/2 1/2—>x=1 /__y—l/z

E)’

1 1
L= f 1+ —y Py 1/2 dy f 1+—y——+—y'ldy
2 4
=f9 l+ly+ly_1dy=10.667
N2 474

5. y=1nx3/2onx6[ ﬁ]

1
y'= —xl/z———>L f‘/_ 1+—dx—1106
/22 4x?

. X TT
7. Find the length of the arc along f(x) = '/0‘ \/costdt on x € [0,7].

= 1= [ Va2
0



9. Find the perimeter of the region R bounded by y = (x —3)% -1, the x-axis,

and the y-axis.
6
4
2
R

2
L=f J 1+ (2x—6)%dx +8+2=8268+10 = 18.268
0

: : : 1
11.  Find the perimeter of the region R bounded by y =,/2x and y = Ex“.

2

L=f2\/mdx+fz\/l+(\/lz_xJ2dx

0 0
=3.200+2.958 =6.158

6.2 Multiple Choice Solutions

d 4
1. %=\/;—>L=f\/l f 1+xdx=

=[%(1 +x)3/2}4= %(5 5—1)

The correct answer 1s A




dy 1

3. = (—sinx) = —tanx
dx  cosx
s iy
L=f /3\/1+(—tanx)2dx=f /3 secZx dx =
0 0

TT TT
= ln|secx + tanxlz)r/3 =In sec? + tan?‘ — lnlsecO + tan0

=In|2+./3|=In1=In|2+ /3]

The correct answer is D

dy

1
5. dx 2\/;

The correct answer is E

(&)=L ()

- j; /1 dx—f‘/1+ dy

dy
= = —->y=sin —+c¢
dx 4_X2 4_)62 Y 2
1
(1,0)—>0=sin_1—+c—>0=£+c—>0=_l
2 6 6

The correct answer is E




6.3 Free Response Solutions

1. y=x*, x=1, y=0; about the x — axis.

1 1 1 |
V=T[f rzdx=7'[f (xz)zdx=7'[fx4dx=7'[— = —

0 0 0

1
3. y=—,x=1,x=2,y=0; about thex —axis.
X

1 ¥




5. The region bounded by y =/sinx and y =0.
154

054

w3

054

s m s
V= T[f rldx = T[‘/(; (,/sinx)zdx= T[‘/O‘ (sinx)dx = Tl’[—cosx]g

0
=21

7. The region bounded by y =cosx, x =0, and y =0.

—

0.5+

m '\ZTT
3 3

m s 1 1 n 2
V= T[f /Zrzdx = Tff /Z(COSZX)dx = 7T|:5x + Zsin2x:| =L
0



2

0. y =x2, x =y?; about the x —axis.

1
2=
2

11.  The region bounded by y = —,/x, y = —2 and the y-axis.

10



13.  The region bounded by y = x3, y =8, and the y-axis.

V=T f Z(Rz—rz)dx=27'[ f 2[(8)2—(x3)2]dx

0

2[64 — x0]ax

2]

=TT

o~

64 Lo
=T[|: X 7X

128
Tl’[128 - —:|
7

_ T68 TT
7

11



15.  y=x2, y=2% about the x —axis.

v=m j’ 2767(R2— )+ T £ (R2= )i
v=m f 2_767[(2x)2—(x2)2]dx - f 1622 = (29)2]ax =94.612

6.3 Multiple Choice Solutions

o v {2 armn oo b

0

1, 1 16 8
M| —x“———x"| =M|8—— |=—T
2 12 0 3

The correct answer is E

3. V=nf€(\/ﬁ)2dx=nfe(lnx)dx=n
1 1

The correct answer 1s C

12



1
5. V=T f (32— (tan™1x)?) dx =27.505
0

The correct answer is E

[ 1)
7. x2+4y2=1—>y= 1—Zx2—>V=T[f2_2( 1——x2)dx

1 1 2 8T
V= 21TF0(1 - sz)dx = 2Tt|:x - EX3:| =—

The correct answer is B

2 TT 2 6
Volume = T[f (T(z— (— —sin" ! (x—=1)| |ax+ Tl’f - I
9. 0 2 ) 2

= 105.585

The correct answer is D

=2 Jax

13



6.4 Free Response Solutions

1. y?>=x, x =0, y = 1; about the y —axis.

1 1 1 1
V= ﬂf rdy = ﬂf x2dy = T[f (yz)zdy = T[f yidy
0 0 0

S

3. The region bounded by x = —4/ —y on y €[ —4, 0]

14



5.

The region bounded by x =¢”— 1, x =0, and y =In3.

In3 In3 In3
V= T[f rdy = nf (ey - l)zdy = T[f (ezy —2e’ + l)dy
0 0 0

7.

1 In3
= T[|:—ezy—2ey+y:| =
2
0
m[(4.5-6+1n3) = (0.5—3+0)]=2.986

The region bounded by x? + 4y? =36 and the y-axis on y €[ -3, 3]

x2+4y?=36-x=1/36-4y’

15



V= nf r2dy = nf (/36—2y2)dy= 2nf 36— 4y?)dy
4}73 3
=27T|:36y—71| =144
0

0. y2=x, x =2y; about the y —axis.

11.  The region bounded by y =x2% x =1, and y =0.

| | | | Il | | Il | | 1
I | | | | | | | I | |

16



13.  The region bounded by y = x2and x = y2

0.5

17



15. Let R be the region bounded by y =x3, x =2, and y =0.

6.4 Multiple Choice Solutions

2 16x |2 2 16x 5
1 V=T[f —(x)2 dx=7‘[f 5 —x“|dx
. 0 x2+4 x*+4

0

1 8 8
=T 81n(x2+4)—§x3 =T 8ln8—; —(8Ind—0) (=T 241n2—§—16ln2

8)
=T| 8In2 — —
3

The correct answer is E

18



3. y=x3—1—>x=(y+1)1/3;y=x—l—>x=y+1
Boundaries: y+1=(y+1)1/3—>y= —2, —1,and 0

Volume = Tt f O((xl)2 = (x,))dy =2m f 0((y +1)2=(y+1)73)dy =6.462

-9 —1

The correct answer is E

5. The solid i1s generated when R is rotated about the y-axis, so B and C are
incorrect. y = % 1s a boundary, so E is incorrect. The formula for the Disk

. /2 .
Method about the y-axis is T f / x2dy, so A is incorrect.
0

The correct answer is D

7. The solid is formed when the region is revolved about the x-axis, so only A

or E can be correct. The graph shows the problem uses the Washer Method, but A
uses the Disk Method.

The correct answer is E

19



6.5 Free Response Solutions

1. Washer Method
V= ﬂf4(R2—r2)dx= nf4((8—(—1))2_(%xz_(—l))z)dx=

4 1 41
21 |81 —|—x*+x2+1||ldx =21 | ——x*—x%2+80 |dx
0 4 o\ 4

1 1 4 7424 1T
=21 ——x5—§x3+80x =
0

20 15

3. Washer Method

3 3 11)\2
V=nf (R2—r2)dx=nf 1+—| —12|dx =8.997
1

1 X
5. Washer Method
ven [ (2= ax=n [ (1= (1= J7))as
Tl'fl(((l]—2x3+x6)—(l—;\/;+x))dx= nfl(x6—2x3—x+2x1/2)dx
= ;(lx7_lx4_ix2+ix3/2)l _ 1o 0

7 2 2 3 0 21

7. y=\Jx+1->x=y>-1
Disk Method: V= nfz([3 ~(y2-1)P)dy = ﬂf2[9—(y4—2y2+ 1) ]ay
0

0
1 2 2 32 16 104
=7'[——y5+—y3+8 =nl-——+—+8|=
5 3 R 5 3 15

=7Tf1((3—y2)2—(3—1)2)dy= Tl'f (y4—6y2+9—4)dy

-1 -1

1 1 1 327
=2T[f (y4—6y2+5)dy=21‘[(;y5—2y3+7y) =—
0 —1

20



11.  Washer Method

V= ﬂf.916(R2—r2)dx = 7'[‘/‘-916((1 —y1)2—<1 _y2>2>dx

—.916 —.916
916

=7 f ((1=1n(x2+1))2=(1 = cosx)?)dx = 3.447

13.  Washer Method y =4/ 6x —x2>y?=6x—x*>—> —y?>=x>—6x

—y2+9=x2—6x+9=(x—3)2>9—y2=(x =32 > x=3+,/9—)?

gr)=y=—1+e 0>y +1=¢7 0% >n(y+1)=—0.5x~> —2In(y +1)

V= f = 2m+ )= (= DP=[(34 Jo=y2) ~ (= DF] v
0

=374.525

6.5 Multiple Choice Solutions

1. This is a Washer Method problem. Both curves are below the line y =3, so

V=T fb([k —f(x)]2 - [k — g(x)]z)dx. y = 2x is closer to the line, so

1

The correct answer 1s C

1
3. Thisis a Disk Method problem. V=T f [3—tan™"x JPdx = 20.773
0

The correct answer is E

2 T o 2 6 T 2
5 Volume=f (T(—(?—sm l(x—l))) dx+f (Tl'—? x—Z) dx

0 ?)
=30.111

The correct answer 1s C

21



6.6 Free Response Solutions

1 4 064
Looa=({x)=x V=f4x2dx=[€x3]f?

0

2 2
1
3. y= 2x—>x:y_; y=§x4—>x=,/Sy;Rectanglelength= v/ 8y __y2

2\2 2
A:3s2:3(,4/8y—y7) V= f ( 8y——)dy=6.031

1
5. Rectangle length = \/; o

1 )2 4 1 )2
A=sz=(\/;—5x) V=£ (\/;—Ex) dx =0.533
7. Rectangle length = ¢ ¥ —x2=w
1 1 81555342 1
A=—wl= (e~ 22 V= —(e7% = x?)2dx =0.687
2 2 1429612 2

11. v= | (side)*dx

1 2 1 ' 16
f(l— 2dx 2f 1—2x +x)dx 2[x—§x3+gx5:| =—

_1 0 15

V= f —nr2dx——f (\/—_ ]x— 085

301 301

22



-174 1 3
V= f—a’x—[ ]=—Z—(—1)=Z

17(a) V=(36m)-3+(25m)- 3+(9n)-3+(4n)-3+(9n)-3
+(25m)-3+(36m)-3=582T

27 T 2
17(b) V= Tl’f (4+2c0s(5h)) dh =13186.456
0

6.6 Multiple Choice Solutions

Loove [P ar= (o) ax=osss
0 0

The correct answer 1s A

3. Perpendicular to the y-axis means the x must be isolated:

5
x+3y=5->x=5-3y~> V=f/3(5—3y)2dy=13.889
0

The correct answer is E

1 cosx — sinx \2
5. Volume=f Al(— dx=0.112
2 2

The correct answer 1s B

23



The correct answer 1s A

L)

0
= 6.225

The correct answer is A.

2 61
dx+f—
2

N

24



6.7 Free Response Solutions

2 2 1 2 16 4
1(a) Area = f (2x2 —x3) dx = [?x3 - ZX4i| =——4=—
0

b 2 252 =3 \2
V=£f rzdx=£f “ dx
8 a 8 0 2

(c) The rectangles need to be horizontal, so y =2x% = x = A ’ % and

1

Washer Method: V= nfg([y2/3]2 - [\/g]zjd)’ ‘/0‘ 4/3 - E)’) dy =

3 1 8 128 161
7 Y T M
0

ﬁ

7 4 7

16 16

3(a) Area= fj(“ D' dx = E(H 1)3/2]3 =5 0=

(b) Volume=f3(x+1)l/2( (x+1)/2 dx—f (2x+2) dx =
[+ 2] S 15—(=1)=16

(c)  Washer Method with horizontal rectangles:

y=yxtlox=yi-1 V=”fz([“—(yz—1)]2—[4—3]2)dy

25



4

5() A= f [—6(x2—4x)e ™ —(x2— 4x) ] dx =23.326
0
4
b V= "f [—6(x>—4x)e™ + 4] = (x? = 4x +4)?] dx = 676.640
0
) V= f4[—6(x2—4x)e_x—(x2—4x)]2dx=170.182
0
2 L= 2 it
Ta) A= f|:2x+3]dx 2'[0|:2x+3i| [udu 2|:lnu:|3
—[ln9 ln3]——ln3
= 0 —>dy=— —2 = —13
) y= gy s IR (2x +3)2
P=3+3+1+f3 1+( 18 )2d =10.747
A (2x+3)2)
B 39 2 8lm 2, _ 8IT (2x+3)7 1P
(c) V_nfo(zxﬂ) f(2x+3) 2dx 2[ — ]0
817‘[[ 1 ( 1)]
=—/|-——|-=||=9m=28274
2 | 9 3
9a) f[4x(1 —x)— \/E(x—n] dx =1.089
0
1
(b) v=f[[3 —4x(1=x) P~ [3-{/2x(x - 1) ] dx = 6630
0
() v=fl[[4x(1—x)+2]2—[(‘/§(x—1)+2]2]dx=17.665
0

26



(d) v=fl[[k—x(l—x)]2—[k—(‘/§(x—1)]2]dx
0

1.1418956
11(a) AreaR=f [(x3—3x2+2x+4 2x\/4 X )]dx 2.463

0

2.5444495

AreaS=f [(2xy/4=x)=(x3—3x2+2x +4)] dx = 1.551

1.141R956

Area —f[2x,/4 x]a’x Area =15.515
(b) V=nf3(8—2x\/4—x)2dx=48.152

1

2.5444495

(c) V=f 2x\/4 x—(—l) 3x2+2x +4— (_1))]

1.1418956
=55.727

1.1418956
(d) V=f [(x3=3x2+2x +4) = (2x /4 —x ) P dx = 6.962

0

) A=f30w(x) dxz(0+214.6)(5)+(14.6;—13.5 )(5)+(13.542rl4.5 )(5)+
0
+(145+174)() (174+116)() (11.6;0)(5):35%2

(b)y v= f30w(x)- h(x) dx =(3-14.6)(10) +(6- 14.5)(10) +(8- 11.6)(10)

0
= 2236ft3

© w18~ TATIES o ent L
C ~———— =.5Y. langent Line:
Y 20-10 s

27



d x=2=
£(2t) = —.0001565(2t+ 1)* + 0.007969(2t + 1)3 = 0.12954(2t + 1)

+1.06724(2t+ 1) —0.931776
£/(2t) = —.000626(2t + 1)3(2) + 0.023907(2t + 1)X(2)

—0.25908(2t + 1)(2) + 1.06724(2)
£/(2(8)) = 0.9929f/sec

1
15(a) Disk Method with horizontal rectangles: y = ;xS - x =(8y) /s

v=r [TansPas=n [y ar=" [ 6075 (sa)
0 0 0

|5 7/ 4 20m
=—|=(8y) 7| = ft?
8[7”) ] :

0

o verf e =1 (y)%]n——’g(sm%

0

e o Ty

@) A=m2and r=x=(8y)"/5 so

dv & s )2/5 n[(gh)l/s]zﬂ_Aﬁ

dt dt

4 4 214
17(a) V=nf (5x1/2)2dx=25nf xdx=257r|:x7i| =2007 = 628.319in°
0 0 0

b) y= 5\/—_> =—x_1/2 L= f\/1+(%x_1/2)2dx=21.965in

28



9 y

(=05 -5

; d[t g2 W_» 29 40 T i
— | ano = S€C =

(d) dt 4—x dt (4 —x)?

5
0=tan_1?=1.()30

do  3(—=.1)—-5(—-.03) do
= -
dt 32 dt

(sec?1.030) = - 0.013 rad /ipin

2

19(a) V=n‘[18(Lx2—l4) dx= nflS( : x4—ix2—14) dy

L 108 e\ 11664 27

1 X 7x 18 . 3
vV=mn| —— — — — _14x =19,203.928in
11664 5 27 3 i

1 e
(b) A=an(11)2+2m [l —x2 - 14], [1+] x| dx=760265 +2990.835 = 3751100 in?
08 54

d dv dh
Vv =n(125)h- —[v = n(12-5)2h] > — =125 —
eyl dtb < dt dt

(c)

dh  dh .
-4800= (1251 —= > —= = -9.778 i/

4 1 1\
21(a) Area=f §———rb|dr->2[8r———[— || =
512 SIZN T )]

-4

1 (47 32 384
Area =2|32——| — ||=64—| — | = —

512\ 7 7 7

b) y= f “(5121)
0

Ty = (5120 ax | » &L = A
(c) dt[v ‘/(;(512)6) dx] ” (512n) i

29



L =(512(4)7%0.16) = 16(0.16) =2.56

d _ 25
(©) —{V C=150TT — > Tx — VK(X)]:

d[ air
dVair 25 Tt 2 1 Tt dx
=——MnN——|—x+ —sin| —x||—
dt 2 2{57 2 ( 4 ) dt

d | 2 215 2
xX=6
75 12 25 570T1T
= - 2 —(-D|300)= - 7 -
2 2\ 5 2
595
= - y ft3 sec

30



6.8 Free Response Solutions

T T
1. V=f /627Trldx=f /627T-x-(secx—1)dx=.064
0 0
8 8
3. V=f27Trldx=f27T-x-(x‘2/3)dx=70.689
1 1

1 1 1
5. V=f27Trldx=f27T-x-ydx=f27Tx(x—1)2dx=.209
0 0 0

916 916
7. v= f 2Trldx = f 27(2 = x)(cosx —In(x2+1))dx — 14.676
—.016 —.016

2 4
9. V=f 2Tl’rldx+f 2 Ttrldx
9)

—.767

= f2 2m(1 +x)(2x—x2)dx + f42ﬂ(1 +x)(x2—2x)dx
—.767 2

= 55.428%
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Volume Practice Test—Part 1

1. Points of intersection are x = +1.137292.
1.137292
A=f [Ja—22 = (s =2)] =5.050
—1.137292

The correct answer is D

3. The rotation is about the x-axis, so C and D are incorrect. Washer Method

b
formulais V=T f (R2—r?)dx, so

a

The correct answer 1s B

T
5. About the y-axis means the x is isolated: x =siny and y € [0,7].

The correct answer is D

7. v= nf0'833[22— [2-(2=¢)PPax=5.912

0

The correct answer 1s C
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Volume Practice Test—Part 2

8 8 I x)8 _
I(a) Area=f dx =8| —tan '— | =4tan”! 4=5.303
0 x2+4 2 2 0

8 8 2
(b) Volume = T[f W) dx=0.771

n \x~ T

2\ x2+4

™ 8 4 \?
Volume = — f dx =2.452
2 J, \x2+4

T, _ T 4 )2
(c) semicirclearea= 5 " T 5

33



