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1. Phases of Matter


�
�
Fixed shape�
Fixed volume�
Fluidity�
�
Flu-�
Gas�
No�
No�
Yes�
�
ids�
Liquid�
No�
Yes�
Yes�
�
Charged Fluid�
Plasma�
No�
No�
Yes�
�
�
Solid�
Yes�
Yes�
No�
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Density
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Substance�
Density, � EMBED Equation.2  ����
�
Aluminum�
2.70�
�
Iron, steel�
7.8�
�
Copper�
8.9�
�
Lead�
11.3�
�
Gold�
19.3�
�
Ice�
0.917�
�
Water (4o C)�
1.00�
�
Sea water�
1.23�
�
Mercury�
13.6�
�
Ethyl alcohol�
0.79�
�

































2. Pressure


Observations show that every surface in a fluid at rest experiences a force directed normally to it and proportional to its area.
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This force is exerted isotropically (in all directions). This statement is a part of Pascal’s principle.





� EMBED Equation.2  ���











Some other units:
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Barometric pressure=Pressure due to gravity
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This is pressure of incompressible (uniform) fluid.


Example 1: Find pressure on the ocean floor at a depth of 3 km.


Solution:


� EMBED Equation.2  ���


Example 2: Estimate the height of the Earth’s atmosphere.


Solution: We use the barometric formula in a crude approximation that the air density is uniform vertically. Density of gases at STP (atmospheric pressure and normal temperature) is about � EMBED Equation.2  ���. So, 
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�
3. Pascal’s Principle and Gauge Pressure 


Pressure applied to a confined liquid (e.g., a liquid at rest) increases the pressure throughout (i.e., uniformly and isotropically) by the same amount.
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�
Gauges and the barometer
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Here Pg is an excessive (gauge) pressure, additional to the atmospheric pressure. The absolute pressure,


� EMBED Equation.2  ���,


where P0 is the atmospheric pressure

















�
The barometer
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4. Buoyancy and Archimedes’s Principle
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The buoyant force on a body immersed in a fluid is equal to the weight of the fluid displaced by that object


The torque created by buoyant force can be calculated as if this forced is applied to the center of mass of the displaced fluid.





�Example: Find density of an irregular-form body by submerging it into a known fluid (Archimedes’s legend).


Solution: 











The apparent weight of the immersed body 
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From this, with a little algebra, we find


� EMBED Equation.2  ���,


 and finally,


� EMBED Equation.2  ���.


As the Archimedes’s legend says, the king asked him to find whether his crown was made of pure gold, as it was supposed to be. However, the king did not allow to drill any holes in the gold, or affect the crown in any way. Archimedes weighed the crown in air and submerged into water.


The apparent mass (as found from the apparent weight) of the crown in air was 14.7 kg, and submerged weight was 13.4 kg. Substituting these values we get,


� EMBED Equation.2  ���


The king had all grounds to be worried. The crown was made mostly of lead.
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Open-end manometer
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Vacuum,


P=0





h





P=P0
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