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PROPERTIES OF H2O      
Water is an important compound for life.  It has many special properties.  Let’s discover these properties and 
have some fun at the same time.
 

1) What is the chemical formula for water?  _____________

2) How many atoms of Hydrogen and how many atoms of oxygen are present in water?
a. Number of Hydrogen Atoms  ______________
b. Number of Oxygen Atoms ________________

3) The atoms in water are held together by polar bonds.  Explain what a polar bond is.

Breaking It Down
Water is considered a POLAR molecule.  (No, that doesn’t mean it is always 
cold)  Polar means that the atoms of water do NOT share their electrons 
equally.  Because of this unequal sharing part of water is negatively charged 
and part of water is positively charged.  This property allows water to be a 
“dissolver” of other polar substances.  Substances that do not break down, or 
dissolve, in water are called nonpolar.

4) Look at the picture to the right.  What atoms in water keep a more 
negative charge?

5) Look at the picture to the right.  What atoms in water keep a more negative charge?

Take a spoonful of Sugar and put it into a beaker.  Now fill the beaker halfway with warm water.  Gently swirl 
the mixture for 15-30 seconds.  

6) After observing the result do you think sugar is polar or nonpolar?  Explain why.

7) Sometimes nonpolar substances are called hydrophobic.  Breaking the word down into its root words, 
what do you think hydrophobic means?



8) The opposite of hydrophobic is hydrophilic.  What do you think this term means?

Rinse the beaker.  Measure 25mL of water and pour it into the beaker.  Now measure 25mL of oil and pour it 
into the same beaker.  Gently swirl the mixture and allow it to sit for 2 minutes.

9) Does the oil dissolve?  Does that mean that it is hydrophilic or hydrophobic?  Why?

10) Oil is a type of lipid and all lipids will have the same reaction with water as oil.  Why does it make since 
that our cell membrane is made of lipids?

Water’s Edge
Place the construction paper strip vertically into a beaker filled with 25mL of water.  Tape the top of the paper to 
the top of the beaker.  Be sure the end of the construction paper is submerged into the water.  Wait 5 minutes.

11) What happens to the water and the paper?

12) Tape is sometimes called an adhesive.  What does do you think adhesive means?

13) One of water’s properties is adhesion.  Thinking about how water moved up the paper 
what do you think adhesion means?

14) If water enters a plant through the roots, how do you think the property adhesion helps the water get to 
the leaves?

15) Many of our tissues stay hydrated because water binds to protein.  What do you think would happen if 
water didn’t have this adhesive property?



Penny Lane
You are contracted by a cookie factory, which wants you to scientifically determine how it should make their 
cookies.  The cookies that the factory wants you to work on consist of two cookie halves that are filled with a 
frosted center (Similar to Oreos).

It is your job to figure out how much frosting the company can use without the frosting falling over the edge.  
You are going to create a model of this cookie-making machine.

Use a penny to represent one half of the cookie.  You will simulate the frosting machines by adding drops of 
water to the pennies using a pipette. You will be adding one of drop water at a time to the penny until the water 
falls over the edge.  Be sure mark down how many drops it was before the water fell.  Dry off the penny, and 
then try again.  You should test this 3 times.

16) Record your results in the table 

17) What was the average number of drops that you could fit on the penny?

18) What does the water look like on the penny just before it falls over the edge?  Draw it below.

19) What are some of the factors that could have caused you to be able to add more or less water to the 
penny? 

20) The cookie company wants to be able to add as much frosting as possible.  What do you think the best 
protocol for adding the water to the penny so that as many drops as possible can be added.  Think about 
how you could hold the pipette, the side of the penny, the shape of the penny, etc.

21) The property of water demonstrated in the penny activities is called cohesion.  We know that adhesion 
means that water molecule stick to other things.  What do you cohesion could mean?

Trial 1 Trial 2 Trial 3



Remember water was considered a POLAR molecule.  It doesn’t share the electrons equally among its 
Hydrogen and Oxygen and atoms.   This means that the Hydrogen atoms are slightly positive and the Oxygen 
atoms are slightly negative. 

22) What happens when opposite charges come near each other?

23) The picture to the above represents hydrogen bonding.  What do you think a hydrogen bond is?

24) How are hydrogen bonds and cohesion related?

Floating paperclip
Fill a beaker with water and try to balance a paperclip on the surface of the water.

25) Why is this paperclip able to sit on the top of the water (Think about the properties of the water we’ve 
discovered in this inquiry so far)?

26) When the paperclip is floating push on the top of the paperclip.  What happens? Why?

27) The floating paperclip is very similar to how animals like the “water strider” can walk on the 
water.  Describe what is happening when insects like this can walk on the water, and explain 
why humans cannot walk on the water.

Ice Ice Baby
Observe the ice in the water.

28) Why do you think the ice floats rather than sinks in water?

29) How would life in a lake be affected if ice sank and lakes froze from the bottom up?

30) The hydrogen bonds between water molecules in ice are farther apart than when water is a liquid.  How 
do you think this affects the amount of space water takes up when frozen as opposed to as a liquid?

31) How do you think this property of water is responsible for all the potholed roads in Michigan?


