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Review Exercises for Chapter 6
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19. Job 1 is better. The salary for Job 1 is greater than the salary for Job 2 for all the years except the first and 10th years.
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21. —CONTINUED—
(©) shell
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23. (a) Shell
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27. Shell y
u= Jx—2 :
X=u?+ 2 i
dx = 2udu Ll

6 2
X (U2 + 2)u -2
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”Lumx T 1+u
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2
= 47 [%u3 - %uz +3u—3In(1 + u)]0 = 4?77-(20 —9In3) =~ 42.359

0
29. Sincey < 0,A = *f XX + 1dx.

31. From Exercise 23(a) we have: V = 64 ft3

u=x+1 1V = 167
4
x=u-—1 % 16
Disk: f 7(9 y?) dy = 167
dx = du _3
1 1 1 Yo
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By Newton's Method, y, = — 1.042 and the depth of the
-1t gasolineis3 — 1.042 = 1.958 ft.
4
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33. f(x) 5X 35. y = 300 cosh (200()) 280, —2000 < x < 2000
x) = x¥4
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3
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= 15(1+6.3) =607

=~ 4018.2 ft (by Simpson’s Rule or graphing utility)
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37.y=°> 39. F = kx
yo 3 4 = k(1)
4 F = 4x
25 5 5
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41. Volume of disk: w(%) Ay 43. Weight of section of chain: 5 Ax
Distance moved: 10 — x
Weight of disk: 62. 477( ) Ay 10 5 10
W= 5] (10 = x)dx = [—5(10 - x)z]
Distance: 175 — y 0 °
27150 = 250ft - Ib
w = 8247 (175 —ydy =% 47T[175y - y—]
9 J 9 2 o
= 104,0007 ft - Ib = 163.4ft - ton

b
45, sz F(x) dx

4 314
_ 2 :%] _64
80 Laxdx 3 1o 3a
_3(80) _ 15 _
= o1 —4—3.75

6
X= 32

_3
a2
_3
a2
o=

a

(Va- Vx) dx:%J (ax — 2/ax¥2 +

0

f
)

<§fﬁ—>

— 4a¥2x¥2 + 6ax — 4aY/?x¥2 + x?) dx

a
[azx - fa3/2x3/2 + 3ax? — gal/sz/2 + §x3] =
0

§§>
5

(a—2/axv2+ X dx = [ax - g\/éx?‘/z + %xz]

a

0

6

x?) dx

a
5



Review Exercises for Chapter 6

45

49. By symmetry, x = 0

1 312 3
_ 2 22 dw — | a2 _L] _4a
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51. y = 0 by symmetry Y
4 -1
For the trapezoid: 3t y_\GHl (6,2)
2
m = [(4)(6) — (1)(6)]p = 18p 1

6 ———e—
o[l (e )
0

61 x3 6 _al
=p (*Xz + ZX) dx = p[— + xz] = 60p
3 9 0

0

For the semicircle:

m= (3] - 2m

8
My:pj x[V4— (x— 62— (- 4—(x—6)2)]dx—2pf x4 — (x — 6)2dx
6
Letu=x—6,thenx =u+ 6anddx = du. Whenx = 6, u = 0.Whenx = 8, u = 2.

2 2 2
M, = ZpJ (u+6)v/4 — u?du = ZpJ uv/4 — u?du + lij V4 —u?du
0 0

= 29[( 1)( )(4 2)3/2] +12 [W(f) ] 12” + 12wp=w

Thus, we have:

X(18p + 2mp) = 60p + M
< = 180p + 4p(4 + 9m) 1 _ 297 + 49)
3 20(9 + ) 3(mr+9)

The centroid of the blade is <M )

Ar+9) "’
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53. Let D = surface of liquid; p = weight per cubic volume.

d
F:pj (D - yYIf(y) - go(y)ldy

d d
= pU D[f(y) — a(y)ldy — f ylf(y) — a(y)] dy}

d

d fy[f(y) - g(y)]dy
=pU [f(y)—g(y)]dy] D
‘ f [f(y) — g(y)] dy

c

= p(Areg)(D —y)
= p(Area)(depth of centroid)

Problem Solving for Chapter 6

LT = Joled) = 5
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7. (@ Tangentat A: y = x3,y’ = 3x?
y—1=3(x—-1)
y=3x-2
x$=3x—-2
xX¥-=3+2=0

x—1x+2=00 B=(-2-8)

To find point B:

Tangent at B: y=x3y =32
y+8=12(x + 2)
y = 12x + 16
To find point C: x3=12x + 16

x¥—12x—-16=0
(x+22x—4) =00 C= (464

! 27
Area of R=f (x®—3x + 2)dx=—4
-2

4

Areaof S= f (12x + 16 — x3) dx = 108

-2

areaS ]
areaR

Areaof S= 16(areaof R) [7 =16

9. s(x) = fxx/l + f(t)% dt

@ s = £ = VIT TGP
(b) ds= 1+ f(x)?dx

(d92 = [1 + F(?)(dx)? = [1 + (%)z]mx 2 (dx)? + (dy)

_ [/ BV ao [ /142
(© s(x)—f1 1+(2t1/2) dt L 1+ gt

(b) Tangent at A(a, a3): y — a® = 3a%(x — a)
y = 3a’%x — 2a8
Tofind point B: x® — 3ax + 2a® =0
(x—aix+2a =010
B = (—2a, —8a
Tangent at B: y + 8a3 = 12a2(x + 2a)
y = 12a?x + 16a°
x3 — 12a?k — 16a% = 0

(x+2a3x—4a =00

To find point C:

C = (4a, 6423
2 27
Areaof R= J [x® — 3a2x + 2a%] dx = —-a*
_oa 4
4a
Areaof S= f [12a° + 16a° — x*] dx = 108a*
—2a

Areaof S= 16(areaof R)

2
/.9 8 9\¥2]2 22 13
(d) s(2) = L 1+ jtdt= [§<1 + Zt) ]1 = Eﬁ - EJE ~ 2.0858

Thisisthe length of the curvey = x¥/2fromx = 1tox = 2.

11. () y = 0 by symmetry
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13. @ W=aea=2+4+6=12 15. Point of equilibrium: 50 — 0.5x = 0.125x

(b)W=area=3+(1+1)+2+%=7% x=180,p=10
(Po, %) = (10, 80)

80
Consumer surplus = f [(50 — 0.5x) — 10] dx = 1600
0

80
Producer surplus = J' [10 — 0.125x] dx = 400
0

17. () Wall at shallow end
From Exercise 22: F = 62.4(2)(4)(20) = 9984 |b

(b) Wall at deep end
From Exercise 22: F = 62.4(4)(8)(20) = 39,936 Ib y
(c) Sidewall o7
From Exercise 22: F, = 62.4(2)(4)(40) = 19,968 Ib

F, = 624 J ) (8 — y)(10y) dy | ’
0
_ f _ Nk TN Y
= 624L 8y —yd)dy = 624[4y2 3]0 Ey:jﬁx

= 26,6241b

Total force: F, + F, = 46,592 |b



