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A Simple Webquest

Website: http://science.howstuffworks.com/hydraulic1.htm 
1. What is the basic principle behind hydraulic systems?

2. Draw a simple and well-labeled diagram about how a simple hydraulic system works. Give a short description about how this system operates.

3. Draw a well-labeled diagram representing hydraulic multiplication. Be sure to give a short explanation about what is happening in this diagram.

4. Determine the multiplication factor in your diagram above.  

Area of piston on left:


Area of piston on right:

A = Pi r2 





A = Pi r2

Multiplication Factor:

5. Using the site given above, list some examples of machines that use hydraulic systems.

Fluids Web Quest

Start Here:  http://www.chem4kids.com/files/matter_intro.html  to answer the following

questions.

Matter

1. What is “matter?”

(a) Matter is everything _______________________.

(b) Matter is anything made of __________________________ (particles).

(c) Matter is anything that has ________________.

2. (a) How many states of matter have scientists identified? ________

(b) What are these states of matter called? ____________________________________

States

Click on “States” or goto: http://www.chem4kids.com/files/matter_states.html

3. What are states also known as?_________________

4. Substances can change phases when a physical force is present. An example of a

physical force is _______________________

5. (a) The addition of energy can involve

_____________________________________________________________________.

(b) Energy can be taken away by

_____________________________________________________________________.

6. A compound can move from phase to phase but is still

_____________________________________________________________________.

7. Whether water exists as a vapour (as in steam) or liquid water or ice it is still

______________________________________.

Solids

Click on “Solids” or goto: http://www.chem4kids.com/files/matter_solid.html

8. The harder a solid is the tighter its molecules are ____________________.

9. Powders are solids because you will tiny pieces of that solid

________________________________________________________________.

10. Solids “like” their ______________________________________________.

11. Atoms inside a solid are not allowed _______________________________.

Liquids

Click on “Liquids” or goto: http://www.chem4kids.com/files/matter_liquid.html

12. One characteristic of liquids is that it will fill up the shape of

__________________________________________________________.

13. Liquids fill the bottom first because of __________________________.

14. Another trait of liquids is that they are difficult to ___________________ (force it

into a smaller space).

15. Liquids have ________________ (sticky) forces that

____________________________________________________________________

Gases

Click on “Gases” or goto: http://www.chem4kids.com/files/matter_gas.html

16. Gases are ________________ groups of atoms or molecules.

17. Gases _____ any container (of any size or shape); liquids only fill

_____________________.

18. Vapor is used when the gas is usually found ________________________.

19. Gases hold huge amounts of __________________.

20. When compared to liquids and solids gases can be ______________________.
APPLICATIONS FOR FLUID POWER
Fluid power systems can be either hydraulic systems or pneumatic systems. Hydraulic systems transmit and control power by means of a liquid. Pneumatic systems use a gas. Hydraulic and pneumatic systems play an important part in many areas of technology, including manufacturing, construction, transportation, agriculture, health care, and entertainment.

Hydraulic systems are very useful for heavy lifting and digging. Cranes, backhoes, and dump trucks all use hydraulics. Braking systems on cars and buses also make use of hydraulic technology.

Although pneumatic systems are not as powerful as hydraulic systems, they provide power to automatic nailers, jackhammers, and assembly lines. They also play an important part in automobile airbags and hovercraft.

Hydraulic power is favored for some applications; pneumatic power is favored for others. Find out more about them during this Google Quest!
1. During what decade was hydraulic power first used for farming?

2. How many tons can a 40-ton hydraulic crane lift?

3. Why does an air bubble in a hydraulic system reduce the system’s efficiency?

4. What are the names of the hydraulic tools used in the Jaws of Life?

5. How many hydraulic cylinders are used to move the Animatronic Spinosaurus?

6. Which type of power is used to lift cars at auto service centers, hydraulic or pneumatic?

7. In what part of a pneumatic nailer is air from the compressor stored.

8. To what part of the user’s body do most pneumatic-nailer injuries occur?

Internet Resources
Visit the Web sites listed here to find information that will enable you to answer the questions. You may use additional sites if you wish. Be sure to keep a record of any sites you use.

· HowStuffWorks: How Hydraulic Cranes Work explains how cranes used for construction operate.

· HowStuffWorks: How the Jaws of Life Work explores how the set of hydraulic tools called the Jaws of Life are used in rescue operations.

· HowStuffWorks: How Hydraulic Machines Work explains the operation of heavy construction equipment, such as cranes and backhoes. This site also includes video clips.

· HowStuffWorks: How Animatronics Work explains the operation of animated dinosaurs and other large creatures used for entertainment. 

· Wessels Living History Farm: Farming in the 1940’s—Hydraulics tells how hydraulic power revolutionized farming.

· HowStuffWorks: How Nail Guns Work explores how automatic nailers are powered, including those with pneumatic systems. The site also includes safety tips.

· eLCOSH: Pneumatic Nailer Injuries—A Report on Washington State 1990-1998 provides statistics on common injuries.

· About.com: General Elevator and Escalator Information talks about the history of these devices.

The Density Dilemma: 
The Case of the Missing Crown

Introduction 
In this activity you will solve a dilemma by using a property of matter, density, to identify which of 5 crowns is the the one made of pure gold. 

Density is a property of matter which allows us to identify the substance that makes up that matter. The density of an object can be calculated by dividing the mass (g) of a substance by its volume (cm3). The density of a particular kind of matter is a specific property that helps identify it. By referring to a density chart, a person can determine the identity of a substance. 

Back to top 




The Task 

In this activity imagine that you are living in Europe in the Middle Ages. You have been summoned by the king of your land to help in a very important matter. Someone has stolen the king's solid gold crown. The king has issued a proclamation offering a reward of 500 gold coins for the safe return of his crown. The problem is that the king has received 5 crowns that appear to be made of pure gold and are identical to the missing crown. Your job is to correctly identify the gold crown, and persuade the King why your identification is scientifically accurate. 



The Process 

1. Review the concept of density at density. 

2. Complete the *chart that organizes the following data about the 5 crowns: all of the crowns are identical and have a volume of 180 cm3. The 5 crowns have the following different masses: 1890 g, 486 g, 1404 g, 3474 g, and 2034 g. 

3. Calculate the density for each crown using the formula: Density equals mass divided by volume. Record the density for each crown in the chart. 

4. Be certain that your chart contains complete headings for each column. Include the unit of measurement for mass, volume, and density. 

5. Examine the chart "Density of Common Substances." 

6. Answer the *questions to help clarify your thinking. 

7. Summarize your findings in a paragraph persuading the king that you have correctly identified the real gold crown using scientifically accurate information. Be certain to use supporting evidence from your density calculations and the table "Density of Common Substances."
