Chemistry in the Community - Unit 1, Water:  Final Unit Test Study Guide

Topics from mid-Unit test should be reviewed, they are included on this test, but with less emphasis than the new topics.  These include:

Types of mixtures and how they are different, structure and polarity of water molecule, chemical reactions – reactants and products, how to do a atom inventory, element names and symbols, calculate density, physical properties of water – know the freezing and boiling temperatures in C and F.  

New Topics (not covered on mid-unit test)

Section B (B.9 – B.12)

1. Ionic Compounds and Formulas

Ionic compounds separate into charged particles (Cations and Anions) when dissolved in water.  Formulas of ionic compounds must have a net charge of zero. 

What do the superscripts and subscripts mean in the formula of an ionic compound?

Be able to determine the proper formula and name of an ionic compound.

PRACTICE  Name and give the formula for the ionic compound that includes as the formula Ca2+ and  PO43-
Section C – Investigating the Cause of the Fish Kill

2. Solubility

Be able to interpret solubility curves for solids and gases.   Know what saturated and unsaturated solutions are.   Solubility of most solid solutes increases with increasing temperature.   Gas solubility decreases with increasing temperature.

Concentration - Be able to calculate concentration in percent and convert from % (g solute/100 g solution) to  ppm . (mg solute/ kg of solution)  1% = 10,000 ppm

PRACTICE:   Calculate the concentration in %  and ppm for a solution that contains 25 g salt added to 125 g water.


Calculate the concentration in %  and ppm for 175 g of solution that contains 250 mg (_______ g) salt.

3. Heavy metals, such as Lead (Pb), Mercury (Hg), Cadmium (Cd), are toxic and important pollutants.  Be able to calculate a “Risk Factor” when given the measured level and the EPA standard.

PRACTICE  What is the risk factor to humans if the acceptable standard is 0.01 ppm and the measured level in the water is 0.008?

4. Acids and Bases

Acids have excess of hydrogen cation (H +),  bases have excess of hydroxyl anion (OH - )  

pH scale, ranges from less than 0 to more than 14!!  Neutral pH is 7.  Acids have pH below 7, Bases have pH above 7.
Rainwater is slightly acidic due to dissolved carbon dioxide (CO2).  

“Acid rain” is caused by pollution by sulfuric or nitric acid, very lo0w pH.

5. Dissolved Oxygen (DO)

What are the sources of DO in water?  Why is DO important?

How is DO related to the temperature of water?  (cold water holds more than warm!!)

What is DO % saturation?  

6. Polar and nonpolar solvents:  “Like dissolves like”  - oil and water don’t mix.

Polar solvents have separation of charges.  Know the polarity of the water molecule.  

Water is a good solvent for polar solutes, including ionic compounds and a poor solvent for non-polar compounds.

Non-polar solvents, like lamp oil, will not dissolve ionic compounds.  Waterless hand cleaner will remove grease because it contains non-polar solvents.

Section D:  Water Purification and Treatment

7. Ground water is naturally pure (if no pollution), but can present problems due to dissolved minerals.

8. Understand the causes and problems associated with hard water.

Hard water caused by presence of dissolved minerals including Ca, Mg, and Fe III.  This is more of a problem with ground water because minerals are picked up from the ground.

9. Soft versus hard water.  Soap and hard water do not work well together, causing clumps.

How are soap and detergents alike and different?

10. How do soaps and detergents work?  

The soap and detergent molecules have polar and nonpolar ends.  The non-polar ends combine with the grease, and the polar ends are attracted to the water, this brings nonpolar materials into solution in water.

11. Water Treatment,  Understand the basic steps in purification of water for drinking and for sewage treatment, the reason for chlorination and fluoridation.

12. Reverse Osmosis:  Understand how this process works to purify water.  Why is it called reverse osmosis?  
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