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406 Chapter 6  Additional Applications of the Integral

35. A hemispherical bowl with radius 10 ft is filled with water to
a level of 6 ft. Find the work done to the nearest ft-1b to pump
all the water to the top of the bowl.

{39" A holding tank has the shape of a rectangular parallelepiped
20 ft by 30 ft by 10 ft.
a. How much work is done in pumping all the water to the
top of the tank?
b. How much work is done in pumping all the water out of
the tank to a height of 2 ft above the top of the tank?

37. A cylindrical tank of radius 3 ft and height 10 ft is filled to a
depth of 2 ft with a liquid of density p = 40 Ib/ft>. Find the
work done in pumping all the liquid to a height of 2 ft above
the top of the tank.

( 38) An oil can in the shape of a rectangular parallelepiped is filled
with oil of density 0.87 g/cm®. What is the total force on a
side of the can if it is 20 cm high and has a square base 15 cm
on a side?

39. A swimming pool 20 ft by 15 ft by 10 ft deep is filled with
water. A cube 1 ft on a side lies on the bottom of the pool.
Find the total fluid force on the five exposed faces of the cube.

(40. /Suppose a log of radius 1 ft lies at the bottom of the pool in
~ Problem 39. What is the total fluid force on one end of the
log?

41. An object weighing 800 Ib on the surface of the earth is pro-
pelled to a height of 200 mi above the earth. How much work
is done against gravity? Hint: Assume the radius of the earth
is 4,000 mi, and use Newton’s law, F = —k/x?, for the force
on an object x miles from the center of the earth.

42. A dam is in the shape of an isosceles trapezoid 200 ft at the
top, 100 ft at the bottom, and 75 ft high. When water is up to
the top of the dam, what is the force on its face?

43. Modeling Problem According to Coulomb’s law in physics, two
similarly charged particles repel each other with a force in-
versely proportional to the square of the distance between
them. Suppose the force is 12 dynes when they are 5 cm apart.
a. How much work is done in moving one particle from a dis-

tance of 10 cm to a distance of 8 cm from the other?

b. Set up and analyze a model to determine ¢
work performed in moving one particle om
distance to a distance of 8 cm from the ¢ h
assumptions that you must make.

44. Modeling Problem Figure 6.71 shows a dam whq
the water is an inclined rectangle.

a. Set up and analyze a model for determinj
against the face of the dam when the water
top.

b. What would the fluid force be if the face of
a vertical rectangle (not inclined)?

a0t |

100 ft
30 ft

Figure 6.71  Dam with face at an inclined re

45. Modeling Problem Figure 6.72 shows a swimmi
whose bottom is an inclined plane. Set up and ¢
for determining the fluid force on the bottom y
filled to the top with water.

18 ft

3t [
41t

Figure 6.72  Swimming pool dimensi

46. An irregular plate is measured at 0.2-ft intervals |
bottom, and the corresponding widths noted.
submerged vertically in water with its top 1 ft
face. Use Simpson’s rule to estimate the total fo
of the plate.

Depth, x; Width, L
10 00

12 33

1.4 3.6

1.6 3.7

1.8 3.7

2.0 3.6

22 34

2.4 29

2.6 0.0

R

A region R with uniform density is said to have mo
1, about the x-axis and I, about the y-axis, where

I =/y2dA and 1, :/xsz
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