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had to withstand.
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1 cﬁ‘plastic tube in Fig.
30 has a cross-sectional area
n2, The tube is filled
r until the short arm
gthd = 0.800 m) is full.
i the short arm is sealed
more water is gradually
nto the long arm. If

f popping?

In Fig. 14-31, an open
of length . = 1.8 m and
sectional area A = 4.6
i fixed to the top of a cy-
ndrical barrel of diameter
D= 12 m and height H = 1.8
he barrel and tube are
with water (to the top of
). Calculate the ratio
hydrostatic force on the
m of the barrel to the
ational force on the wa-
ntained in the barrel.
is that ratio not equal to
(You need not consider
mospheric pressure.)

Two identical cylindri-
vessels with their bases at
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" at seawater has a uniform density of 1024 kg/m?,
imate the hydrostatic pressure (in atmospheres) that

members attempt to escape from a damaged sub-
100 m below the surface. What force must be applied
p-out hatch, which is 1.2 m by 0.60 m, to push it out at
th? Assume that the density of the ocean water is 1024

at gauge pressure must a machine produce in order
mud of density 1800 kg/m? up a tube by a height of

T

d
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Fig. 14-30 Problems 13-
and 67.

ill pop off when the force on it exceeds 9.80 N, what

-

Fig. 14-31 Problem 14,

fhe same level each contain a liquid of density 1.30 X 103
ke/m>. The area of each base is 4.00 cm2, but in one vessel the
liquid height is 0.854 m and in the other it is 1.560 m. Find the
work done by the gravitational force in equalizing the levels
en the two vessels are connected. ssm nw

6 In analyzing certain geological features, it is often ap-
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b « Compensation level

______ |

Fig. 14-32 Problem 16.

Problems 379

propriate to assume that the pressure at some horizontal level
of compensation, deep inside Earth, is the same over a large
region and is equal to the pressure due to the gravitational
force on the overlying material. Thus, the pressure on the level
of compensation is given by the fluid pressure formula. This
model requires, for one thing, that mountains have roots
of continental rock extending into the denser mantle (Fig.
14-32). Consider a mountain of height H = 6.0 km on a con-
tinent of thickness 7' = 32 km. The continental rock has a
density of 2.9 g/cm?, and beneath this rock the mantle has a
density of 3.3 g/cm?. Calculate the depth D of the root. (Hint:
Set the pressure at points a and b equal; the depth y of the
level of compensation will cancel out.)

ee17 A large aquarium of height 5.00 m is filled with fresh
water to a depth of 2.00 m. One wall of the aquarium consists
of thick plastic 8.00 m wide. By how much does the total force
on that wall increase if the aquarium is next filled to a depth
of 4.00 m?

ee18) The L-shaped tank
shown in Fig. 14-33 is filled
with water and is open at the
top. If d = 5.0 m, what is the
force due to the water (a) on
face A and (b) on face B?
ee19 In Fig. 14-34, water
stands at depth D = 35.0 m be-
hind the vertical upstream face T ed

of a dam of width W = 314 m. Fig. 1433 Problem 18.
Find (a) the net horizontal
force on the dam from the
gauge pressure of the water
and (b) the net torque due to
that force about a line through
O parallel to the width of the
dam. (c) Find the moment arm
of this torque. ssm www

sec. 14-5 Measuring Pressure
*20, To suck lemonade of
density 1000 kg/m? up a straw
to a maximum height of 4.0 cm, what minimum gauge pressure
(in atmospheres) must you produce in your lungs?

Fig. 14-34 Problem 19.

°e21  What would be the height of the atmosphere if the air
density (a) were uniform and (b) decreased linearly to zero
with height? Assume that at sea level the air pressure is 1.0
atm and the air density is 1.3 kg/m?3. ssm

sec. 14-6 Pascal’s Principle
®22 JA piston of cross-sec-
tional area a is used in a hy-
draulic press to exert a small
force of magnitude f on the
enclosed liquid. A connecting
pipe leads to a larger piston
of cross-sectional area A (Fig.
14-35). (a) What force magni-
tude F will the larger piston
sustain without moving? (b) If
the piston diameters are 3.80 cm and 53.0 cm, what force mag-
nitude on the small piston will balance a 20.0 kN force on the
large piston?

Fig. 14-35 Problems 22
and 75.
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