CHAPTER VIII.

                         Liquids

· two characteristic temperatures (dependent on the external pressure):

             freezing temperature (liquid(solid)

              boiling temperature (liquid( gas) 

· many new phenomenon and concepts:

I. existence of a surface tension

-special, almost elastic skin on the surface    

(due to unbalanced intermolecular forces)

        effects: 

        (small objects with larger density that water, 

         float on the surface of liquids     

        (keeps the extra liquid from flowing over the 

         edge

(capillary effects 

(pull liquids into shapes with the smallest possible surface area

(spherical droplets when there is no gravity, shape of soap films, ….)

II. presence of viscosity 

-is an internal friction inside the liquid ( a resistance against perfect flow
       -determines also its resistance to objects 

         moving through it

       -it is characteristic to all fluids (gases + liquid)

       -low viscosity liquid: alcohol, water

      -high viscosity liquid: honey, glycerin  

III. pressure inside fluids 

When a fluid is under the presence of gravity, the weight of the material above a certain point exerts a force downward creating the pressure at that point.

( the pressure in a fluid varies with depth

( the pressure at a given depth is the same in   

     all directions

( in a homogeneous liquid the pressure

     at a depth h( P=( g h  

     ( : density of the liquid, g: gravitational acceleration 
       ( in a homogeneous liquid the pressure 

            increases uniformly with depth

       ( atmospheric pressure is a result of the 

            weight of the air above us!

            1 atmosphere = 101 000 Pa

              (a column of air that is 1 m2 in cross section and reaches 

              the top of the atmosphere would weight 101 000 N)   

· atmospheric pressure does not decreases 

     uniformly with height! (the atmosphere air is    

     not homogeneous since with height the air 

     gets thinner)

     proving the existence of atmospheric pressure
1. Otto von Guericke in Magdeburg 

(two half spheres joined)

2. Toricelli(using a huge tube filled with water 

3. modern mercury barometer

accepted measure of the atmospheric pressure ( Hgmm (height of a mercury

column in mm that it can support)  

      pressure inside water

               -at approx. 10m depth the pressure becomes

               double of the atmospheric one

               -increses linearly with depth

               -at great depths special vessels must be used 

                to prevent occupants from being crushed

IV. sink and float 

        - why do things sink or float?

        - floating is due to the existence of buoyant 
           forces, opposing the gravitational force

        - the origin of buoyant forces is the pressure 

          variation with depth

        -  the magnitude of the buoyant forces given by 

           the Archimedes’ principle  


         - if the buoyant force force equals the object’s 

            weight before it is fully submerged, the object

            floats, otherwise sink.

 ( objects with density greater than the  density of the liquid will sink, and those with density smaller than the density of the liquid will float.            
V. Bernoulli’s Effect

· the pressure in a stationary fluid changes with depth but is the same if you move horizontally

· if the fluid is moving the pressure can change also

in horizontal direction

· motion and pressure in a pipe with different 

diameters at different points.
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Where the pipe is narrow the pressure is smaller!!!

· Bernoulli’s principle:

  

· explanation of the Bernoulli’s principle

· examples for the Bernoulli effect:
(smoke goes out better through the chimney if  there is wind

(houses losing roofs during hurricanes

(a car is sucked toward a truck as it passes in opposite direction

(curve in baseball, slice in golf, top-spin serve in tennis

(special shape of the airplane wings to provide an extra lifting force

Home-work assignments: 203/13-14; 204/15-16;

204/23,26,27; 205/29,30,31,32,33,34,35,38-41;

206/45,46,49,54,55,58; 207/10,11,14-16; 208/18-20

The buoyant force is equal to the weight of the displaced fluid





The pressure in a fluid decreases as its velocity increases
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