15. (II) How high would the atmosphere extend if it were of
uniform density throughout. equal to half the present
density at sea level?

16. (IT) Water and then oil (which don’t mix) are poured
into a U-shaped tube, open at both ends. They come 1o
equilibrium as shown in = =
Fig. 10-49. What is the - + |
density of the oil? [Hine 941 cm L
Pressures at points a and b Oil
are equal. Why?|

FIGURE 10-49
Problem 16,

17, (IT) A house at the bottom of a hill is fed by a full tank of
water 5.0m deep and connected to the house by a pipe
that is 110m long at an angle of 58° from the horizontal
(Fig. 10-50). (a) Determine the water gauge pressure at
the house. () How high could the water shoot if it came
vertically out of a broken pipe in front of the house?
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FIGURE 10-50 Problem 17.

18. (I1) Determine the minimum gauge pressure needed in the
water pipe leading into a building if water is to come out of
a faucet on the twelfth floor, 38 m above that pipe.

19. (IT) An open-tube mercury manometer is used to measure
the pressure in an oxygen tank. When the atmospheric
pressure is 1040 mbar, what is the absolute pressure (in Pa)
in the tank if the height of the mercury in the open tube is
{a) 28.0cm higher, (b) 4.2cm lower, than the mercury in
the tube connected to the tank?

20. (IT) In working out his principle, Pascal showed dramati-
cally how force can be multiplied with fluid pressure. He
placed a long, thin tube of _ r=030em
radius r = 0.30cm vertically '
into a wine barrel of radius
R =21cm, Fig. 10-51. He
found that when the barrel was
filled with water and the tube
filled to a height of 12m, the
barrel burst. Caleulate (a) the
mass of water in the tube, and
{(b) the net force exerted by the
water in the barrel on the lid
just before rupture.

FIGURE 10-51
Problem 20
(not to scale).
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*21. (I11) Estimate the density of the water 6.0 km deep in the

sea. (See Table 9-1 and Section 9-5 regarding bulk
modulus.) By what fraction does it differ from the density
at the surface?

10-7 Buoyancy and Archimedes’ Principle

22, (I) A geologist finds that a Moon rock whose mass is
9.28 kg has an apparent mass of 6.18 kg when submerged
in water. What is the density of the rock?

23. (I) What fraction of a piece of aluminum will be
submerged when it floats in mercury?

24. (IT) A crane lifts the 18.000-kg steel hull of a ship out of
the water. Determine (a) the tension in the crane’s cable
when the hull is submerged in the water, and (b) the
tension when the hull is completely out of the water.

25, (IT) A spherical balloon has a radius of 7.35m and is filled
with helium. How large a cargo can it lift, assuming that the
skin and structure of the balloon have a mass of 930 kg?
Neglect the buovant force on the cargo volume itself.

26. (IT) A 78-kg person has an apparent mass of 54 kg
(because of buovancy) when standing in water that comes
up to the hips. Estimate the mass of each leg. Assume the
body has SG = 1.00.

27. (I1) What is the likely identity of a metal (see Table 10-1)
if a sample has a mass of 63.5 g when measured in air and
an apparent mass of 55.4 g when submerged in water?

28. (IT) Calculate the true mass (in vacuum) of a piece of
aluminum whose apparent mass is 2.0000kg when
weighed in air.

29. (IT) An undersea research chamber is spherical with an
external diameter of 5.20m. The mass of the chamber,
when occupied, is 74.400kg. It is anchored to the sea
bottom by a cable. What is (a) the buovant force on the
chamber, and (b) the tension in the cable?

30. (IT) A scuba diver and her gear displace a volume of 650 L
and have a total mass of 68.0kg. (@) What is the buoyant
force on the diver in sea water? (b) Will the diver sink or float?

31, (IT) Archimedes™ principle can be used not only to deter-
mine the specific gravity of a solid using a known liquid
(Example 10-8): the reverse can be done as well. (a) As
an example, a 3.40-kg aluminum ball has an apparent
mass of 2.10kg when submerged in a particular liquid:
calculate the density of the liquid. () Derive a formula for
determining the density of a liquid using this procedure.

32, (1) A 0.48-kg piece of wood floats in water but is found
to sink in alcohol (SG = 0.79), in which it has an
apparent mass of 0.047 kg. What is the SG of the wood?

33, (IT) The specific gravity of ice is 0.917. whereas that of
seawater is 1,025, What fraction of an iceberg is above the
surface of the water?

34, (1) A 5.25-kg piece of wood (SG = 0.50) floats on
water. What minimum mass of lead, hung from the wood
by a string, will cause it 1o sink?

10-8 to 10-10 Fluid Flow; Bernoulli's Equation

35. (1) Using the data of Example 10-11, calculate the average
speed of blood flow in the major arteries of the body,
which have a total cross-sectional area of about 2.0 ¢cm’,

36. (I) A 15-cm-radius air duct is used to replenish the air of
a room 9.2m X 5.0m X 45m every 16 min. How fast
does air flow in the duct?



