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.qube filled with water is closed on one end. The tube is about one meter til. When water is
oAt ved from the open end, the water level inlhedowdeuddounudmn:.m '

What is the pressure at point F before any water is removed?  Original
water
level

-

the basis of your answer, is there a force exerted
gﬂoppcron the top surface of the water? .

b, The water level on the left is lowered until it reaches point A.

Does the pressure at point A increase, decrease, ot remain
the same? Explain.

On the bm? of yc;;uthanswcr, does the pressure at point D increase, decrease, or remain the
same? Explain. € pressure changes, how does the change in pressure at point A compare
to the change in pressure at point D? ¥

Do the pressures at points E and F increase, decrease, or remain the same? How do the
changes in pressure at these points compare to the change in pressure at point A?

Does the force exerted by the stopper on the top surface of the water increase, decrease, or
remain the same? Explain.

c. Suppose that point F is 0.5 m above point E. Determine the pressure at point F. (Hint: What
is the pressure at point E?) The density of water is p = 1000 kg/m®, g = 10 nV/s?, and
atmospheric pressure P, = 1.01 x 10° N/m?,

d. Suppose instead that the tube is much taller than 1.0 m. Calculate the distance above point E
at which the pressure in the water would be zero (i.e., find the height of water above point E).

€. Use your answers above and the definition of pressure to explain why the water level on the
right remains at point F for a U-tube that is 1.0 m tall.
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2. A W-shaped piece of glassware is partially filled wi

Pressure in a liquid

th water as shown. Point X is at the same

height as the water level in the center of the tube.

ter than, less than, or equal to

For each of the following points, state whether the pressure is gred
atmospheric pressure. Explain your reasoning.

* point W

* point X

e point Y

* point Z

A U-tube is partly filled with water. Oil is then poured on top of the .
water on the left side of the tube. The final water levels on both sides '
are as shown. The surface of the oil is not shown. The density of the

oil is less than that of the water. 0il

Points A and B are at the same level.

a. Is the pressure at point A greater than, less than, or equal to the
pressure at point B? Explain.

b. Will the pressure at the top surface of the oil be greater than, less
than, or equal to the pressure at point C? (Hint: What is the
pressure at point C?)

c. Based on your answers to parts a and b, will the top surface of the oil be above, below, or at
the same height as the top surface of the water? Explain how your answer is consistent with
P=P,+ pgh.
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1. Three objects are at rest in three beakers of water as shown.

a. Compare the mass, volume, and density of the objects to the mass, volume, and density of the

displaced water. Explain your reasoning in each case.

—

Object 1 floats on top

Object 2 floats as shown

Object 3 sinks

>
Ism, ( f ) Myisplaced — Explain.

>
Is m, (< ) Msptaced waer? EXplain.

Is m, (2)»!..,.._.—7 Explain.

>
Is V, (< ) Vaispiaced waier !  EXplain.

>
sV, (< ) Vispiaced wuer? EXplain.

v

IsVy (f) Viqi—i--? Explain.

Based on your answers above, is

>
P (<) ; waer! EXplain.

Based on your answers above, is

>
P (f ) Puisplacsa warer?  EXplain.

Based on your answers above, is

{>
Ps(:) Puispincntwane? Explain.
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i1, which is
b. Object 2 is released in the center of a beaker :'gcigi;'skctch the
slightly less dense than water. In the space poning-
final position of the block. Explain your resd
B SRS
. bject to remain at res
C. On the basis of your answers above, what must bf.trsi%;n oxer S 81 B8 t
when released in the center of an incompressible lid
d. Generalize your answers above to answer the following Ql{estio(!ils-:z )Ha%“(’) gjc::; ttﬁztds?gilst?:fht
fluid compare to that of (1) an object that floats in the liquid an (
liquid? Explain.
1\ 7 L\ 4

2. A solid sphere of mass m floats in a
beaker of water as shown. A second ——G——“
sphere of the same material but of
mass 2m is placed in a second
beaker of water. In the space
provided, sketch the final position
of the second sphere.

a.

In its final position, how does e e ——

the buoyant force on the larger . )
sphere compare to its weight? e O TasE Sphere of mass 2m

How does the volume displaced by the larger sphere compare to that displaced by the smaller
sphere?

Are your answers to questions a and b consistent with Archimedes’ principle? Explain
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| T
he SAMe Mass and volume .
e e re suspended from L, TN

3. 1% gifferen! ";‘g: water as shown,
§n qerthe following student discussion:
ons!
€ |, *poth objects have the same I~
snld""t " olume, 80 both have the same
puoyant force. Therefore the
rensions in the two strings must
pe the same.”
3. "No, that can't be true, The
grodent £ pottom of object A is deeper in
the water where the pressure is
higher. Therefore the buoyant Object A
force on object A must be greater

and the tension in that string M

must be less.”

¢3 I mostly agree with you, student 1. The buoyant force is the _
However, you forgot the force exerted down on the top of ﬁ\::j::s:‘:n
above. That force is larger for object B because the top surface has o water

so the tension in the string supporting object B must be . greater ares

Do you agree with student 1? Explain your reasoning. If student 1 is incorrect, modify the

8‘ . -
statement SO 1L 18 correct.

b, Do you agree with student 29 Explain your reasoning. If student 2 is incorrect, modify the
statement so that it is correct.

¢. Do you agree with student 3? Explain your reasoning. If student 3 is incorrect, modify the

statement so that it is correct.
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