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{2 Fluids and Elasticity

14.1 Fluids

1. An object has density p.

a. Suppose each of the object’s three dimensions is increased by a factor of 2 without changing the
material of which the object is made. Will the density change? If so, by what factor? Explain.
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b. Suppose each of the object’s three dimensions is increased by a factor of 2 without changing the
~object’s mass. Will the density change? If so, by what factor? Explain.
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2. Air enclosed in a cylinder has density p = 1.4 kg/m°.
a. What will be the density of the air if the length of the cylinder is doubled while the radius is
unchanged?
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b. What will be the density of the air if the radius of the cylinder is halved while the length is
unchanged?
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3. Air enclosed in a sphere has density p = 1.4 kg/m®. What will the density be if the radius of the sphere
is halved?
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14.2 Pressure

14.3 Measuring and Using Pressure

4. When you stand on a bathroom scale, it reads 700 N. Suppose a giant vacuum cleaner sucks half the air
out of the room, reducing the pressure to 0.5 atm. Would the scale reading increase, decrease, or stay

the same? Explain.
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5. Rank in order, from largest to smallest, the pressures at A, B, and C. B
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Order: A >C > B l—'—
Explanation: 5
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6. Refer to the figure in Exercise 5. Rank in order, from largest to smallest, the pressures at D, E, and F.
Order: [5 = F>D

Explanation: \
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7. The gauge pressure at the bottom of a cylinder of liquid is p, = 0.4 atm. The liquid is poured into
another cylinder with twice the radius of the first cylinder. What is the gauge pressure at the bottom of
the second cylinder?
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8.

9.

10.

11.
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Cylinders A and B contain liquids. The pressure p, at the bottom of A is higher than the pressure pg
at the bottom of B. Is the ratio p,/py of the absolute pressures larger than, smaller than, or equal to the

ratio of the gauge pressures‘7 Explain.
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A and B are rectangular tanks full of water. They have equal s
depths, equal thicknesses (the dimension into the page), but
different widths.

a. Compare the forces the water exerts on the bottoms of the
tanks. Is F, larger than, smaller than, or equal to Fg? .
Explain.
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b. Compare the forces the water exerts on the sides of the tanks. Is F, larger than, smaller than, or
equal to FB‘7 Explam
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Water expands when heated. Suppose a beaker of water is heated from 10°C to 90°C. Does the pressure
at the bottom of the beaker increase, decrease, or stay the same? Explain
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12. It is well known that you can trap liquid in a drinking straw by placing the tip of
your finger over the top while the straw is in the liquid, and then lifting it out.
The liquid runs out when you release your finger.

a. What is the net force on the cylinder of trapped liquid?
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b. Three forces act on the trapped liquid. Draw and label all three on the figure.

c. Is the gas pressure inside the straw, between the liquid and your finger, greater than, less than, or
equal to atmospheric pressure? Explain, basing your explanation on your answers to parts a and b.
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d. If your answer to part ¢ was “greater” or “less,” how did the pressure change from the atmospheric
pressure that was present when you placed your finger over the top of the straw?

Thee '{"F(A“:Fef) “‘7 wid C\FOPS S;Ei\gﬂ\':l'.\:)/ helo e Fi&cjﬂi\m\e] é.}zai\\\\\aawm
(2@.;‘:; N ‘Cerm.,). 77:\@ v-h»awqdl ave wow oc;c:,u‘i(@\fs a ’o\rsef
Vb\uw\a l‘e.c)u\d{\j 'Hmz Przgﬁxrg \W\s\ac\)e, Ao o \icf\wz, \xa.gs

'{‘{3(3-4,\& atvape P‘A’U\\c’"‘ Pf“"«? SR

13. At sea level, the height of the mercury column in a sealed glass tube is 7N
380 mm. What can you say about the contents of the space above the
mercury? Be as specific as you can.
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14.4 Buoyancy

14. Rank in order, from largest to smallest, the densities of
A, B, and C.

Order: A >R > C A B C

Explanation:
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15. A, B, and C have the same volume. Rank in order, from largest

to smallest, the sizes of the buoyant forces F,, Fy, and F on

A, B,and C. : 1 50g
Order: FA = F‘é = F'z A
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16. Refer to the figure of Exercise 15. Now A, B, and C have the same density. Rank in order, from largest
to smallest, the sizes of the buoyant forces on A, B, and C.

Order: F; ;-; MFC ~>> 'F:E

Explanation:
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17. Suppose you stand on a bathroom scale that is on the bottom of a swimming pool. The water comes up

to your waist.
Does the scale correctly read your weight mg? If not, does the scale read more than or less than your

weight? Explain.
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18. Ships A and B have the same height and the same mass.
Their cross-section profiles are shown in the figure. Does
one ship ride higher in the water (more height above the
water line) than the other? If so, which one? Explain.
A B

S‘M{A A rides ‘V\\(j\m@.s‘" Hhon

ship B swmer B phush ride

lower w The water o e F\a,ewsz@_

dhe gawe. Voluwae C,Q Lisde.s af A

The ATSF\\&‘—M‘&A volume of Waker av\c) ‘PQ\& Nm\/ﬂw-’lf
%rc_% st g:;tav, fhe S @rac. far both —+o i:cg@w&

out Hhe ‘é’f”'éﬁw QQ 5{#"&\;&7 o.e. Ay ,j, an ﬁmcj& ,:,imi{;

QT LR, &.Q:ﬁ% mi a¥UN

© 2017 Pearson Education.



© 2017 Pearson Education.

Fluids and Elasticity * cuapter 14 14-7

14.5 Fluid Dynamics

19.
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A stream flows from left to right through the constant-depth channel shown below in an overhead view.
A grid has been added to facilitate measurement. The fluid’s flow speed at A is 2 m/s.

a. Shade in squares to represent the water that has flowed past point A in the last two seconds.
b. Shade in squares to represent the water that has flowed past point B in the last two seconds.

Can the following be reasonably modeled as ideal fluids? Answer Yes or No.

a. Water flowing through a tube. ~ Yes
b. Honey flowing through a tube. . .Ne.
¢. A whitewater river. No.
d. Water flowing slowing through , Y&S o
a concrete-lined channel.
Liquid flows through a pipe. You can’t see into the pipe j l
to know how the inner diameter changes. Rank in order,
from largest to smallest, the flow speeds v, to v; at

points 1, 2, and 3.
Order: V_3 > V‘ > Vz,
Explanation:

As ‘H?\a S?é&c} Q{C e "Qu"iA 7ncrxa.mgevsj “’Le. Frassw“&
s (—QCLA.C,&A.

— 1 S Liqud 3

Wind blows over a house. A window on the ground floor is open. Is
there an air flow through the house? If so, does the air flow in the
window and out the chimney, or in the chimney and out the window?
Explain.
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14.6 Elasticity

23.

- 24.

25.

26.

A force stretches a wire by 1 mm.

a. A second wire of the same material has the same cross section and twice the length. How far will it
be stretched by the same force? Explain.
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b. A third wire of the same material has the same length and twice the diameter as the first. How far
will it be stretched by the same force? Explain.
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A 2000 N force stretches a wire by 1 mm.

a. A second wire of the same material is twice as long and has twice the diameter. How much force is
needed to stretch it by 1 mm? Explain.
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b. A third wire is twice as long as the first and has the same diameter. How far is it stretched by a
4000 N force?
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A wire is stretched right to the breaking point by a 5000 N force. A longer wire made of the same

material has the same diameter. Is the force that will stretch it right to the breaking point larger than,
smaller than, or equal to 5000 N? Explain.
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Sphere A is compressed by 1% at an ocean depth of 4000 m. Sphere B is compressed by 1% at an
ocean depth of 5000 m. Which has the larger bulk modulus? Explain.
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