Physics II
Pressure Questions and Problems

1 kg = 2.2 pounds

P=F/A

1psi = 6895pa

PV=nRT  

R=8.31j/Kmol

Absolute Zero = -273.15°C

C° = (F°-32) * 5/9

P = ρgh
Vsphere = 4/3 πr3
1 foot = 0.305m

1kg = 1000g

ρ =m/v

1m3 = 1000L
Archimedes' Principle:  The weight of a non-sinking object equals the weight of the water it displaces.
____________________________________________________________________________________

Practice:  
A.
A pool of liquid has a density of 2,300 kg/m3.  How much does the pressure increase as you dive 7m downward through the liquid?
B.
What is the total pressure that you would experience at this depth?
C.
If the molar mass of air is 28.97g/mol, what is air's density when the air pressure is 101,350pa, and its temperature is -20°F? 
____________________________________________________________________________________
1.
What is atmospheric pressure, at sea level, in psi?  In pa?
2.
If you use a pressure gauge on a tire that hasn't been pumped up, the gauge will read 0 psi, but that's not really the air pressure inside the tire.  Explain.
3.
The air pressure at sea level is also referred to as “1 atmosphere”  (1 atm).  How deep do you have to dive in distilled water to reach a pressure of 2 atmospheres?

4.
The deepest part of the ocean is called “Challenger Deep.”  It is 35,840 feet deep.  Assuming an average sea water density of 1029kg/m3, what is the pressure at that depth?  Answer in pa and psi.

5.
A human weighs 150 pounds.  Assuming that this human has the same density as water, what is the human’s volume in liters?
6.
Mercury has a density of about 14,000 kg/m3.  If the human from the previous question were dumped into a vat of mercury, what percentage of that human’s volume would be sticking out of the liquid?
7.
The air pressure yesterday was about 29.96 inHg (inches of mercury).  This means that air pressure is equal to the pressure at the bottom of a column of mercury that is 29.96 inches tall.  What is that pressure in pa and psi?
8.
If humans have uniform densities equal to that of fresh water, what percentage of a human’s volume should protrude from the surface of the Dead Sea (density ≈ 1,240 kg/m3)?  
9.
If you have an iceberg made of freshwater, and it sitting in a basin of fresh water, melting of the iceberg will not change the water level (assuming no evaporation, sublimation, etc.).  Prove that this is true using Archimedes principle.
10.
Suppose you put some water in a jar, and then you cover a jar with a laminated note card.  You turn the jar and card upside-down while holding the card in place.  Then you let go of the card.  If you do this right, the water will stay in the jar, and the card will stay in place.  
a. Explain how this works.  Why doesn't the weight of the water push the card out of the way?
b. Do you think this will work better when the jar is closer to full of water or closer to empty? Explain your reasoning.

11.
Someone has created a hot air balloon.  The total mass of the balloon, not including the air inside the balloon, is 0.06 kg.  Assume that the volume of the heat source and weights are negligible.  The “air sack” of the balloon is approximately spherical, with a radius of 0.5m.  The air temperature in your room is 60° F, and the barometer says the ambient air pressure is 101,350pa.  If the hot air balloon is neutrally buoyant and the molar mass of air is 28.97g/mol…  
a. What is the net force acting on the hot air balloon?  [This is an easy one.]

b. What is the volume of the balloon’s air sack?

c. What is the force of buoyancy that is acting on the balloon?

d. What is the total mass of the balloon, including the air inside?

e. How many moles of air are in the balloon?

f. What is the temperature of the air in the balloon, in K°, C°, and F°?

12.
Three long pieces of material are box-shaped with square cross-sections.  One is styrofoam (very low density).  One is wood (about 0.5g/ml).  The other is wood that has been weighted with a central core of steel, so that it is almost as dense as water (about 0.9g/ml).  Predict the orientation in which (see diagram on the right for choices) will each of them float when placed in water?  Explain your reasoning.
13.
Suppose you have a small chunk of wood, a graduated cylinder (big enough to hold the wood), and some water.  The wood floats.  Explain how to determine the wood’s density with the materials provided.

14.
You’re given the task of making a box-shaped “boat” out of 3cm thick sheets of steel (density = 7,800 kg/m3).  The bottom of the boat is rectangular, with 3m and 2m edges.  The sides of the boat are vertical.  How high do the sides need to be in order for the boat to float in fresh water with 10cm of “freeboard?”  [Freeboard is the distance between the water line and the upper Jedges of the sides of the boat.]
