[image: image1.jpg]o In Problems 27 and 28, use numerical integration to find the arc
length.
27. f(x)=sinx on)[0, 7] 28. f(x) =tanx on [0, 1]
29. Find the area of the surface generated when the arc of the
curve
y =32+ @0

between x = | and x = 3 is revolved about:

a. the x-axis b. the y-axis
(30. Find the area of the surface generated when the arc of the
curve
o EyE B

5 3y

between y = 0 and y = 1 is revolved about:

a. the y-axis b. the x-axis ¢. theliney = —1
Find the surface area generated when the graph of each function
given in Problems 31-34 on the prescribed interval is revolved
about the y-axis. Give your answers to the nearest hundredth.

31. f(x)=131(2-x)on[0,3] L} fx)=2x*?on[0, 3]
33. f(x)=1v/x(3—-x)on[l,3] 34. f(x)=2\/ —x.on[1,3]
35. The graph of the equation x** + y** = 1 is an astroid.

Find the length of this particular astroid by finding the length
of the first quadrant portion, y = (1 — x*?)¥? on [0, 1].
By symmetry, the length of the entire curve is four times the
“length of the arc in the first quadrant.

36. Find the area of the surface generated by revolving the portion
of the astroid with y > 0 (see Problem 35) x** + y** = 1 on
[—1, 1] about the x-axis.

37. Estimate the area of the surface obtained by revolving
y = tanx about the x-axis on the interval [0, 1].

38. The following table gives the slope f’(x;) for points x; located
at 0.3-unit intervals on a certain curve defined by y = f(x).
Use the trapezoidal rule to estimate the arc length of y = f(x)
over the interval [0, 3].

Xi S (xx) X S (xx)
00 3.7 1.8 46
0.3 3.9 2.1 49
0.6 4.1 24 52
0.9 4.1 27 5.5
1.2 42 3.0 6.0
1.5 44

39. Use the table in Problem 38 to estimate the surface area gen-
erated when y = f(x) is revolved about the y-axis over the
interval [0, 3].

40.

42.

43.

. Show that when the arc of the graph of fx)

b. Notice that —(H | + y;) is a number be

¢. Explain why the surface generated when

d. Notice that as |[P| — 0, the numbes €

Show that a cone of radius r and height 4 hax
area

S=nrvr+n2
Hint: Revolve part of the line iy = rx dbOutdg

and x = b is revolved about the y-axis, the g
has area

b
5:271/ xy/1 + 1 ()Pdx

a

If f'(x) exists throughout the interval [x,_,
there exists a number x; in this interval for whiel

VAR + A = |1+ 1 g

where Ax; = xx — x,—1 and Ay, = f(xq)
Use the mean value theorem. 5

Verify the surface area formula by completing the
steps (see Figure 6.56). £

a. Let P = {xo,x,...,x,} be a partition
[ab) S and R for TR =E0 11 n, let P d
(xx, yx), where y, = f(x;). Show that wh
ment between P,_; and P, is revolved abg
generates a frustum of a cone with surface

7 (yi—1 + Y li

where ¢, is the distance between P,_; and

Figure 6.56 Surface area form

Use the intermediate value theorem (Se
that
Vi1 + v = 2f(c)

for some number ¢; between x;_; and Xg.

graph of f between x = a and x = bisre
the x-axis has area

o
lim Zan (A)¢1+[f(xk)].

[IPIl—0

“squeezed” together. Use this observation 10
surface area is given by the integral

b
8= zn/ FV1+If®





[image: image2.jpg]SOES THIS SAY? Discuss work and how to find it.
the ansWer is 1101 10 apply at the unemployment office!)
b s THIS SAY? Discuss fluid force and how to find

DOES THIS SAY? What is meant by a centroid? Out-

__.edure for finding both the mass and the centroid.

. work done in lifting a 50-Ib bag of salt 5 ft?

- work done in lifting an 850-1b billiard table 15 ft?

takes 4 erg of work to stretch a spring 10 cm be-

: patural length. How much more work is needed to

it 4 cm further?

weighing 75 1b when filled and 10 1b when empty is

the side of a 100-ft building. How much more work

pulling up the full bucket than the empty bucket?

o whose natural length is 10 cm exerts a force of 30 m/s

tched to a length of 15 cm. (Note: 15 cm — 10em =

_ 0.05m.) Find the spring constant, and then deter-

work done in stretching the spring 7 cm (= 0.07 m)

natural length.

» will stretch a spring 9 in. (= 0.75 ft) beyond its

gth. How much work is required to stretch it 1 ft

d its natural length?

ft rope weighing 0.4 1b/ft hangs over the edge of a build-

_! ft high. How much work is done in pulling the rope

» of the building? Assume that the top of the rope is

th the top of the building and the lower end of the rope
ing freely. _

ib ball hangs at the bottom of a cable that is 50 ft long

ighs 20 Ib. The entire length of cable hangs over a cliff.

work done to raise the cable and get the ball to the top

ect moving along the x-axis is acted upon by a force

— x* 4+ 2x?. Find the total work done by the force

ing the object from x = 1 cm to x = 2 cm. Note:

e is in cm, so force is in dynes.

ect moving along the x-axis is acted upon by a force
= |sin x|. Find the total work done by the force in mov-
e object from x = 0 cm to x = 27t cm. Note: Distance
em, so force is in dynes.

14-17, the given figure is the vertical cross section of
aining the indicated fluid. Find the fluid force against
the tank. The weight densities are given in Table 6.4 on

:

2 ft 3 ft

17. kerosene

*‘,_‘
11t
1t

20

15. seawater
2 ft

4t —
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In Problems 18-21, set up, but do not evaluate, an integral for the
fluid force against the indicated vertical plate.

18. water 19. milk (half cookie)

1ft

N -

B B

21ft 21t

21t

20. mercury 21. kerosene

——s6tt—|
i

Ry
-
=4

b —

Find the centroid (p = 1) of each planar region in Problems

22-27.

22, the region in the first quadrant bounded by the curves y = %
and y = J/x

23. the region bounded by the parabola y = x? — 9 and the x-axis

24. the region bounded by the parabola y = 4 — x? and the line
WeE= g5 ap

25. the region bounded by the curve y = x ', the x-axis, and the
lines x = 1 and x =2

26. the region bounded by the curve y = x~! and the line
2% +2y =5

27. the region bounded by y = 71—; and the x-axis on [1, 4]

Use the theorem of Pappus to compute the volume of the solids

generated by revolving the regions given in Problems 28-31 about

the prescribed axes.
\28) the region bounded by the parabola y = J/x, the x-axis, and

the line x = 4 about the line x = -1
29. the triangular region with vertices (=3, 0), (0,5), and (2, 0),
about the line y = —1

30. the semicircular region y = V1 — x2, about the line y = -1
31. the semicircular region x = 4 — y2, about the line x = -2
0 32. The centroid of any triangle lies at the intersection of the me-
dians, two-thirds the distance from each vertex to the midpoint
of the opposite side. Locate the centroid of the triangle with
vertices (0, 0), (7, 3), and (7, —2) using this method, and then
check your result by calculus.
33. A tank in the shape of an inverted right circular cone of height
6 ft and top radius 3 ft is filled to a depth of 3 ft.
a. How much work is performed in pumping all the water
over the top edge of the tank?
b. How much work is performed in draining all the water
, from the tank through a hole at the tip?

34, A tank is formed by rotating the curve y = x* about the y-axis
for0 < x < 4, wherex is in feet. If the tank is filled with
water to a depth of 12 feet, how much work is performed in
pumping all the water to a height of 3 ft above the top of the

tank?
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