Biology Section 6-3

Name: _________________________

Water Inquiry Activity

Date: _________________ Hour:____
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Purpose:  To list properties of water 

and define polarity.

Directions: With your lab partner, use the 3D water molecules to help you describe the 
properties of water.
1. Observe the two red molecules that represent oxygen and the two white molecules that represent hydrogen.  Locate the embedded magnets.

a. What observations can you make about each molecule?


Oxygen:


Hydrogen:

b. Why are there magnets in each piece?

2. CAREFULLY find the post and one hole in each red section of oxygen and attach the red pieces until they fit tightly.  You now have one complete oxygen atom.  Attach hydrogen atoms (white atom) to oxygen atom.

a. How many hydrogen atoms can oxygen hold? _________

b. What is the chemical formula for water? __________ Check with lab partners and/or teacher if unsure.

c. Looking at your molecule does this formula make sense?  What does the number (s) represent?  Explain.

3. Using your text or online, look up polarity, then write a definition in your own words:
a. In a water molecule, each hydrogen atom has a partial positive charge and the oxygen atom has two partial negative charges.  Draw and label a water molecule below.  Show charges with a “+” and “-“ sign.

b. What happens when two water molecules bump into each other?  Be specific.  Use labeled drawings (with charges) to help explain what you saw.  

c. NOTE:  Atoms are NOT really magnetic, but magnets are useful to model the concept of atomic bonds.  How did they help you?
4. There are three types of bonds:  covalent, ionic, and hydrogen.  There are bonds that hold the water molecules together as you learned in part 3.  There are also bonds that hold the hydrogen atom to the oxygen atom as learned in part 2.  

a. Compare the relative strength of the bonds (how easy is it to pull apart) by pulling apart water molecules and by pulling off one of the white hydrogen atoms.  Also state which type of bond the following three molecules have.
Water vs. water: 


Hydrogen vs. oxygen:


Sodium (blue) vs. chlorine (green):  

b. Look up and define covalent bond and hydrogen bond in your OWN words.


Covalent bond:


Hydrogen bond:

c. By your definitions and by your observations what type of bond holds two water molecules together? ___________________

d. What type of bond holds the hydrogen atoms and oxygen atoms within a water molecule? _______________________

e. Water is considered to be a polar covalent molecule.  Using what you’ve learned so far, explain that in your own words.  You may use drawings to help explain.

5. Study and/or construct the ethane molecule using 2 gray and 6 white molecules.
a. Ethane is a colorless, odorless gas that can be used as a fuel or a freezing agent. The gray molecules represent carbon and the white represent hydrogen.  Write observations below.

b. What type of bond holds the hydrogen to the carbon? _________________ Why do you think that?

c. Will an ethane molecule interact and therefore form hydrogen bonds with water?  Test it with your ethane molecule and your 3D water molecule.  Will two ethane molecules form bonds with each other?

d. Ethane is considered to be a nonpolar covalent molecule.  Using what you’ve learned, explain that in your own words.  You may use drawings to help explain.  Compare this to a water molecule.
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