Review Exercises for Chapter 6 299

26. From Exercise 21:

2
F- 64(15)77(%) ~ 753.981b

28. h(y) =3-—-y

Solving y = 5x2/(x? + 4) for X, you obtain

X = J4y/(5-y).

L(y) = 2\/547_)/y
_ P Y
F = 62.4(2) L B-vy 5_ ydy

3
= 2(124.8) J; 3 - y)\/zydy =~

y
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30. h(y) =12 -y

SIS =Y) - ras—ys
2

L(y) =2
4
F =624 f (12 — y)/7(16 — y?) dy
0
4 —_—
= 62.4ﬁf (12 — y)/16 — y2dy =~ 21373.7 |b
0

546.265 Ib

32. Fluid pressure is the force per unit of area exerted by a 34. The left window experiences the greater fluid force

fluid over the surface of a body.
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6. A=j [(y +3) — (y? + 1)]dy

-1
2
:f 2+y-y)dy
-1
_ 12_13]2 _9
_[2y+2y 3| .72

-1

<

57/3 1 T7mw/3 1
10. A= J (E_ cosy) dy+J <cosy—5) dy
/3 5m/3

T,

Iy . 51/3 [ _¥:|71-r/3
—|:2 Smy] P + sny 2

, 57/3

2
14. A= 2] [2x2 — (x* — 2x?)] dx
0
2
= ZJ (4x2 — x* dx
0
2
= 2[4jx3 - lxﬂ ~ 18 _ g
0

3 5 15

10

(-2, 8) @9

-2 (0,0)

w2

8 A= 2] (2 = cscx) dx
/6

/2

= 2[2x — Injescx — cotx|]

/6

= 2([77 - 0] - [% —In(2 - Jé)])

= 2[2” +1In(2 - Jﬁ)] ~ 1555

o=
Wl
[SER
[
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12. Point of intersection is given by:

X¥—x2+4x—-3=00 x=0.783.

0.783
Azf (3 — 4x + x2 — x3) dx
0

1 1 0.783
— — %2 4+ Zx3 — x4
[3x 2X SX 4x ]0

~ 1.189

0o

-2 (.7832, .4804)

16. y=Vx—-10 x=y2+1

y=X;1D x=2y+1

A=L[(2y+ 1) — (y?+ 1)]dy
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1 5
18.A=f2dx+f[27\/xfl]dx
0 1

X=y2+1

2
A=J (y?2+ 1) dy
0

_|:; 3+ ]Z_E
- Sy yo_3

20. (8) Ry(t) = 5.2834(1.2701) = 5.2834 0231

40

0 10
0
22. (a) Shell
2 P 2
V= wa y3dy = [—y“] = 87w
0 27 Jo
o
a
2
14
1 2 3 4 X
(c) Disk
2
_ 4 _ |75 Z&T
\% wLy dy [5y]0 5

(b) R,(t) = 10 + 5.28 &2

15
Difference = f [Ry(t) — Ry(t)] dt = 171.25 hillion dollars
10

(b) Shell

2
V= 2n-f (2 — y)y?dy
0

2
=2m f (2y? — y3) dy

0

_ 23_14]2_8777
_2”[3 2" 3

1

(d) Disk
2
Ve [l - gy
0
2
= wf (y* + 2y?) dy
0

_ |1 23]2_@
_”[5y+3yo 15

y
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24. (a) Shell

V= 477J (x)i%\/a2 — x2dx
0

_ [—47'rb
3a

(0,b) a? b? -

26. Disk

1 1 2
V=2 —| d
WL [\/1+x2] X

1
= |:2’7T arctan x]o

30. (a) Disk

0
V=7rj X3(x + 1) dx

-1

0
= wj (X3 + x?) dx
-1

x4 x3]° T
”[Z*EL—E

a7'rb f: (a2 — x2)V2(—2x) dx

a
(az - x2)3/2] = gwazb
0]

(b) Disk
ab2
V= quJ — (@2 — x?) dx
o &

_2mb?[ L, la]a
Toa? [ax 3X 0

(0,b) a? b? -

(b) Shell
u=Jx+1
X=u?-1
dx = 2udu o

0
V= 27rf X2/X + 1dx
1

1
= 47TJ (u? = 1)%u2du
0

1
= 477j (ué — 2u* + ud du
(0]

1 2 1 .]* 327
= “u’ —=ud+ = — ==
4”[7” 54 T 3 ]o 105
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32. A(X) = %bh = %(2\/a2 —x2)(v/3/a% = x?)
= V3@ - )
V= ff
4a3
- 3(%)

Since (4./3a%)/3 = 10, we have a® = (5./3)/2. Thus,

a= 3/ 5\2@ ~ 1.630 meters.

2V/a?-x? 2va?-x?

/ \,

<—2./a

X312
— x2) dx = \/é[azx - —]
3]-a

36. Sincef(x) = tanx hasf’(x) = sec?x, thisintegral
represents the length of the graph of tan x fromx = O to
x = ar/4. Thislength is alittle over 1 unit. Answers (b).

40. F = kx

50 = k(9) [ k=5—:

F50

W= f—dx——]z

=225in - |b = 18.75ft - Ib

x3 1
34. y—g‘i'&
A R
Y =2 " 2
1 1\?
N2 — | =y2 _—
1+ (y) <2x 2x2>

38 y = 2%

,_ 1
YA

1 x+1
N2 = e
1+ (y) 1+X "

3 3
szzwf 2 /% /Xildx=4wf JXF Ldx
0 0

SAEE

42. We know that

dv _ 4gd/min — 12gd/min _ 8 .
dt 7.481 gal /3 = ~74g1 C/min

V= qgr2h= W(%)h

av _ z(@)

dt — 9\dt

dh  9(dv\ 9/ 8 -
dh_ ;(E) _ ;(‘ﬁ) ~ —3.064ft/min.

Depth of water: —3.064t + 150

' . ., 150 .
Timetodrainwell: t = 3060 49 minutes

(49)(12) = 588 gallons pumped
Volume of water pumped in Exercise 41: 391.7 gallons

3917 _ 588

52w X7
 588(52)
= a7 -8

Work = 78 ft - ton
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44. (a) Weight of section of cable: 4 Ax
Distance: 200 — x

200
W= 4] (200 — x) dx = [—2(200 - X)

200
] = 80,000 ft - Ib = 40ft - ton
0

2
0

(b) Work to move 300 pounds 200 feet vertically: 200(300) = 60,000 ft - b = 30ft -

Total work = work for drawing up the cable + work of lifting the load
= 40ft - ton + 30ft - ton = 70ft - ton

b
46. W:f F(x) dx

[-@/9x+6 0<x<9
FX) = {—(4/3)x +16, 9<x<12
12

9
W=f <fgx+6>dx+f <fﬂx+16>dx
0 9 9 3
_[ 1, ° [_2 2 ]12
—[gx +6x]0+ 3x +16xg

=(—9+54) +(—96 + 192 + 54 — 144) = 51ft - Ibs

IN N

<
<

3 3
48. A:f [(2x+3)—x2]dx:[x2+3x—1x3] -
1 3 1.2 3
1_3
A 3
x=—= 3x(2x+37x2)dx=i 3(3x+2x27x3)dx=£[§x2+gx3f
2], 2], 2(2" "3

y:(§>1 3[(2x-i—3)2—x4]dx=i 3(94—12x+4x2—x4)dx
32)2 64| ,

-1

_3 2 63_15]3 _w
764[9x+6x +3x 5x .~ 5
sy = (1L
xy) = (1Y)

o 4 5
1_5
A 16
_ 5 (® 1
== 2/3 _ =
X l60x(x 2x)dx
__£§8/3_13]8_E
- _16[8)( 650 3
o (5\L (% 1 )
= (== /3 — —y2
y (16>2L(x 4x dx
_ 1<£>[§X7/3 _ ixs]g _4
2\16/| 7 127 [0 21
(X,):(@@)
Y =\3 2

ton
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52. Wall at shallow end:
5 yz 5
F=624 f y(20) dy = [(1248)5] = 15,600 Ib
0 0
Wall at deep end:
10 10
F=624 f y(20) dy = [(624)y2] = 62,400 Ib
0 0
Sidewall:

5 5
F, = 62.4f y(40) dy = [(1248)y2]0 = 31,200 b
0

5 5
F,= 62.4f (10 — y)8ydy = 62.4f (80y — 8y?) dy
0 0

F=F,+F,=72800Ib
y

20+

I
t
-5 5 10 15 20 25 30 35 40 45

Problem Solving for Chapter 6

1 2 3
X X 1 1 1
2. R= JX(l—X)dX—[E—E:L—E—é—é

Let (c, mc) be the intersection of the line and the parabola.

Thennmc=c(l—c) 0 m=1—-corc=1-—m

() f (X = %% — mx) dx
1

X2 X3 X2 1-m
2 [E T3 ”?]0
_@-m2 a-md (1-m?
-T2 3 m
1=6(1—-m?2—- 41— m?—6m1l— m?
=1 —-m?36— 41— m) — 6m)
=1 -m?32 - 2m)

=1-m?

54. F = 62.4(167)5 = 49927 Ib

4, 8y? = x(1— x})

|x|\/1 - X2
2V2

1-—2x2

Forx > 0,y = EE:;;i“‘?iiiff:::E

S 2(27T)f \/1 + <2f1;%

_ 5.2
3

) o
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6. By the Theorem of Pappus, 8. f(x)2 = &
V =2ar A f(x) = e¥2
= /2
=27T[d+% /W2+I2]IW f(x) =282+ C
foO=00 C=-2
f(x) = 2892 -2

10. Let p; be the density of the fluid and p, the density of the iceberg. The buoyant force is

0
F= o Aoy

where A(y) is atypical cross section and g is the acceleration due to gravity. The weight of the object is

L—h
W= Pogf Aly) dy.

—h
F=Ww

0 L—h
P9 J hA(y) dy = pog J Aly) dy

po Submerged volume  0.92 x 10°
— = = = 0.893 or 89.3%

P total volume ~ 1.03 x 10°
12. (8 y = 0 by symmetry y
6 6 3+
ol o[l ® o
My_zflxx“dx_zflx?’dx_% 24 F
N
6 —
_.[(1 _215 R s B I
m—21)(4dx—324 ol
% = 35/36 63 sl

N
215304 a3 %V T (43' 0)

b
1 b2 -1
(b) My=2Jlng= b2

b
_ 1 2b*-1)
m= 2f1x4dx_73b3

(o (- 3b+1 3b(b + 1) O)

-1 2AR+b+D XV T (2(b2 bt D
.3 . 3
jmx=3  wy=(30)

160

14. (a) Trapezoida: Area~= ——{0 + 2(50) + 2(54) + 2(82) + 2(82) + 2(73) + 2(75) + 2(80) + 0] = 9920 sq ft

2(8)

160

(b) Simpson’s. Area = 39

16. Point of equilibrium: 1000 — 0.4x% = 42x
x=20,p = 840
(Po, o) = (840, 20)

20
Consumer surplus = f [(1000 — 0.4x2) — 840] dx = 2133.33
0

20
Producer surplus = f [840 — 42x] dx = 8400
0]

[0 + 4(50) + 2(54) + 4(82) + 2(82) + 4(73) + 2(75) + 4(80) + 0] = 10,413% 5q ft



