MAT 271 (FIPE)



Work and Pressure
Draw a graph where appropriate, set up an integral expression, and evaluate it.

1.
A spring has a natural length of 20 cm.  If a 25-N force is required to keep it stretched to a length of 30 cm, how much work is required to stretch it from 20 cm to 25 cm?

2.
If 6 J of work are needed to stretch a spring from 10 cm to 12 cm and another 10 J are needed to stretch it from 12 cm to 14 cm, what is the natural length of the spring?

3.
An aquarium 2 m long, 1 m wide, and 1 m deep is full of water.  Find the work needed to pump half of the water out over the top of the aquarium.

4.
The tank shown below has ends which are isosceles triangles with bases 3 m, heights 3 m, and is 8 m long.  If it is full of water, find the work required to pump all of the water to a height 2 m above the top of the tank.


5.
The tank shown below has ends which are circles with radii of 1.5 m.  The length of the tank is 6 m.  If it is full of water, find the work required to pump all of the water to a height 1 m above the top of the tank.


6.
A tank which has semicircular ends with radii 4 m has the flat part of the semicircles at the top.  The length of the tank is 8 m.  If the depth of the water is 2 m, find the work required to pump all of the water to a height 3 m above the top of the tank.

7.
Suppose that for the tank in problem 4, the pump breaks down after 
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 of work has been done.  What is the depth of the water remaining in the tank?

8.
Find the force on one end of the tank in problem 6 if it is filled with water.

9.
Find the force on one end of the tank in problem 6 if it the water depth is 2 m.

10.
A trough is filled with a liquid of density 840 
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.  The ends of the trough are equilateral triangles with sides 8 m long and vertex at the bottom.  Find the force on one end of the trough.

11.
A dam has the shape of a trapezoid with height 20 m, width 50 m at the top and 30 m at the bottom.  Find the force on the dam if the water level is 4 m from the top of the dam.

Answers

1.
0.3125 J

2. 8 cm

3.  2450 J
4.  
[image: image3.wmf]J

 

10

06

.

1

6

´


5.  
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7.  2.03 m
8.  
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11.
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