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Work





Section 8.4
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Hooke’s Law for Springs



[image: image35.wmf], where F is the force required to maintain a spring stretched x units beyond its natural length.

Example 1  The natural length of a spring is 20 cm.  A force of 30 N stretches it to 30 cm.  Find the work done

 in stretching it from 20 cm to 40 cm. 
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Pumping a Liquid
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Example 2  A vertical cylindrical tank is 10 m high, has a radius of 2.5 m, and is filled with water.  The density  

 of water is 1000 
[image: image5.wmf]3

/

m

kg

.

a)  Find the work necessary to pump all of the water out over the top of the tank.
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b)  Find the work necessary to pump all of the water to a level 5 m above the top of the tank.
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 EMBED Equation.3  [image: image10.wmf](
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c)  If the tank is half full, find the work necessary to pump all of the water out over the top.
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Example 3    A conical tank, vertex down, has a radius of 3 m and a height of 6 m and is filled with water.  Find

    the work necessary to pump all of the water out over the top.
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Example 4  A trough has ends which are triangles with a heights of 2 m and widths of 4 m.  If the length is

             10 m and the tank is full of water, find the work necessary to pump all of the water out over the top

       of the tank.
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Class Work

1.
A tank has trapezoidal ends with heights of 5 m and bases of 20 m and 30 m.  If the 20 m base is on the ground and the length of the tank is 10 m, find the work necessary to pump all of the water out over the top of the tank if the tank is full.

2.
A gasoline tank in the shape of a right circular cylinder is placed so that its axis is horizontal.  The radius of the tank is 4 m and the length is 15 m.  If the depth of gasoline (
[image: image18.wmf]3

680

m

kg

) in the tank is 5 m, find the work necessary to pump all of the gasoline out over the top of the tank.

Hydrostatic Pressure


Example 1   A plate 10 m by 60 m is submerged horizontally in 500 m of water.  Find the force on one side of

        the plate.
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  since the pressure is the same at every point

Example 2  Suppose the plate above is submerged vertically so that the bottom is at a depth of 500 m and the 

                   top is at a depth of 490 m.
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Example 3  A dam is in the shape of a trapezoid with height 20 m, lower base 30 m and upper base 50 m.


       If the water against the dam is at a depth of 16 m, find the force on the side of the dam.
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Example 4    A cylindrical tank with a radius of 2 m has a horizontal axis.  If the depth of water in the tank is



          3 meters, find the force on one end.
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Example 5    A rectangular dam is shown below.  If the base is 20 m and the height is 10 m, find the force on 

                each triangular part.
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Class Work

1.
A trough has ends which are triangles with a heights of 5 m and widths of 2 m.  If the depth of the water in the tank is 3 m, find the force on one end.

2.
The Aswan Dam in Egypt is approximately a trapezoid with a height of 100 m, lower base of 3000 m and upper base of 3600 m.  Find the force on the dam.

� EMBED Equation.3  ���  or � EMBED Equation.3  ��� if the force is constant





If the force is not constant, � EMBED Equation.3  ���
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