[image: image1.jpg]380 Chapter 14 Fluids

*e23 ) In Fig. 14-36, a spring ' Beam
of spring constant 3.00 % 104 Cobtulic]
N/m is between a rigid beam
and the output piston of a hy-
draulic lever. An empty con-
tainer with negligible mass sits
on the input piston. The input
piston has area A;, and the out-
put piston has area 18.0A;. Ini-
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Fig. 14-36 Problem 23.

tially the spring is at its rest length. How many kilograms of

sand must be (slowly) poured into the container to compress
the spring by 5.00 cm?

sec. 14-7 Archimedes’ Principle

*24 A boat floating in fresh water displaces water weigh-
ing 35.6 kN. (a) What is the weight of the water this boat
displaces when floating in salt water of density 1.10 X 10°
kg/m3? (b) What is the difference between the volume of fresh
water displaced and the volume of salt water displaced?

*25 An iron anchor of density 7870 kg/m? appears 200 N
lighter in water than in air. (a) What is the volume of the
anchor? (b) How much does it weigh in air? ssm

*26/ In Fig. 14-37, a cube of
edge length L = 0.600 m and
mass 450 kg is suspended by a
rope in an open tank of liquid
of density 1030 kg/m*. Find (a)
the magnitude -of the total
downward force on the top of
the cube from the liquid and
the atmosphere, assuming at-
mospheric pressure is 1.00 atm,
(b) the magnitude of the total
upward force on the bottom of the cube, and (c) the tension
in the rope. (d) Calculate the magnitude of the buoyant force
on the cube using Archimedes’ principle. What relation exists
among all these quantities?

Fig. 14-37 Problem 26.

*27 'Three children, each of weight 356 N, make a log raft by
lashing together logs of diameter 0.30 m and length 1.80 m.
How many logs will be needed to keep them afloat in fresh
water? Take the density of the logs to be 800 kg/m?.

028) A flotation device is in the shape of a right Lylmdu with

a hug,hl of 0.500 m and a face area of 4.00 m? on top and
bottom, and its density is 0.400 times that of fresh water. It is
initially held fully submerged in fresh water, with its top face
at the water surface. Then it is allowed to ascend gradually
until it begins to float. How much work does the buoyant force
do on the device during the ascent?

*29 A block of wood floats in fresh water with two-thirds of
its volume V submerged and in oil with 0.90V submerged. Find
the density of (a) the wood and (b) the oil. ssm

*30 A 5.00 kg object is released from rest while fully sub-
merged in a liquid. The liquid displaced by the submerged
object has a mass of 3.00 kg. How far and in what direction
does the object move in 0.200 s, assuming that it moves freely
and that the drag force on it from the liquid is negligible?

**31 A hollow sphere of inner radius 8.0 cm and outer radius
9.0 cm floats half-submerged in a liquid of density 800 kg/m?.
(a) What is the mass of the sphere? (b) Calculate the density
of the material of which the sphere is made. ssm www

**32 A small solid ball is rc- 1.6
lcased from rest while fully
submerged in a liquid and then
its kinetic energy is measured
when it has moved 4.0 cm in
the liquid. Figure 14-38 gives
the results after many liquids
are used: The kinetic energy K
is plotted versus the liquid den-
sity piiq- What are (a) the den-
sity and (b) the volume of the ball?

Piiq (g/cm’)
Fig. 14-38 Problem 3.

**33 A hollow spherical iron shell floats almost completely
submerged in water. The outer diameter is 60.0 cm, and
density of iron is 7.87 g/cm?. Find the inner diameter. nw

*e34 In Fig. 14-39a, a rectangular block is gradually pushed
face-down into a liquid. The block has height d; on the bottom’
and top the face area is A = 5.67 cm?. Figure 14-39b gives the,
apparent weight W, of the block as a function of the deplh
I of its lower face. What is the density of the liquid?

h (cm)
(a) (h)
Fig. 14-39 Problem 34.

ee35 An iron casting containing a number of cavities weight
6000 N in air and 4000 N in water. What is the total volumé
of all the cavities in the casting? The density of iron (lhal

a sample with no cavities) is 7.87 g/cm?. ssm .

**36 Suppose that you release a small ball from rest at§
depth of 0.600 m below the surface in a pool of water. If the
density of the ball is 0.300 that of water and if the drag forg
on the ball from the water is negligible, how high above
water surface will the ball shoot as it emerges from the watef
(Neglect any transfer of energy to the splashing and wayg
produced by the emerging ball.) '

**37 ) The volume of air sp(m in the passenger wmparl nej
of an 1800 kg car is 5. ()() m?. The volume of the motor a
front wheels is 0.750 m?, dnd the volume of the rear --;
gas tank, and trunk is 0.800 m?; water cannot enter these tw
regions. The car rolls into a lake. (a) At first, no water e"
the passenger compartment. How much of the car, in cub
meters, is below the water surface with the car floating (F
14-40)? (b) As water slowly enters, the car sinks. How ma
cubic meters of water are in the car as it disappears below th
walter surface? (The car, with a heavy load in the lrunk,
mains horizontal.)





