STUDY GUIDE: OBJECTIVES
Chapter 2: Science, Matter, and Energy
You will be quizzed on information provided on this handout.  THIS IS NOT A HOMEWORK ASSIGNMENT!!
VOCABULARY: see next page
OBJECTIVES
1. Be familiar with all material from previous chapters.

2.  List the steps of the scientific method.

3.  Distinguish between the experimental variable and the controlled variables in an experiment.

4.  Provide current examples of both frontier science and consensus (reliable) science.

5.  Be able to give examples of the compounds (both organic and inorganic) important in the study of environmental   
science.

6. Compare the matter efficiency of developed and developing countries.

7. Explain how something can have high amounts of heat but a low temperature.

8. What forms of heat transfer require a medium (matter) and which do not.

9. Name at least 5 forms of electromagnetic radiation.

10. Explain why some energy sources are classified as being high quality while others are   classified as low quality.

11. Describe the basic difference between a chemical change and a physical change.

12. In terms of the Law of Conservation of Matter what does it mean to say there is no away in 
throw away?

13. Briefly describe the three levels of severity associated with pollutants.

14. Describe how the first and second laws of thermodynamics can be applied to environmental issues.

15. What problems are associated with high-waste and matter-recycling economies?

LAWS, FORMULAS, AND CHEMISTRY REVIEW:

CO2 (carbon dioxide)

CaCO3
 (calcium carbonate)

CH4 (methane)

The different forms and compounds in which carbon atoms are found are considered chemical reservoirs of carbon. These reservoirs include atmospheric carbon dioxide, calcium carbonate (in limestone), natural gas, and organic molecules, to name a few. 

 

6CO2  +  6 H2O ---(  C6 H12 O6  +  6O2: Plants use carbon dioxide and energy from the sun to form carbohydrates in photosynthesis. The carbohydrates are consumed by other organisms, and are eventually broken down, or “oxidized”. 

 

C6 H12 O6  +  6O2 ----( 6CO2  +  6 H2O: The process of respiration. The chemical representation of how carbohydrates are broken down, or oxidized thereby releasing energy for use by the consuming organisms. The carbon used and circulated in photosynthesis represents only a tiny portion of the available global carbon. 

 
THE CARBON EQUATIONS:

Burning Coal (Solid): C  + O2 ---( CO2
Gasoline (Liquid): 
    2C8H18 + 25 O2 --(  16CO2 + 18 H2O

Natural Gas:            CH4 + 2O2 --( CO2 +  2H2O

       Atmospheric carbon dioxide levels have increased by 30% since the 1800’s (Industrial Revolution). This increase can be explained, primarily, by several human activities. The most significant of these activities is the burning of fossil fuels.
VOCABULARY: 
1. mass:
2. element:

3. compound:
4. atom:

5. molecule: 
6. ion: 
7. organic:
8. inorganic: 
9. matter quality: 
10: material efficiency:

11: energy:
12: kinetic energy:

13: potential energy: 
14: heat: 
15: temperature: 
16: conduction: 
17: convection: 
18: radiation: 
19: electromagnetic radiation: 
20: energy quality: 
21: concentration: 
22: persistence: 
23: non-degradable: 
24: energy efficiency:
Films
https://www.youtube.com/watch?v=l0jTMDtX4WY  variables

https://www.youtube.com/watch?v=wQkM59kr62o designing experiments
https://www.youtube.com/watch?v=kC35RZHOVe4  hypothesis versus theory

https://www.youtube.com/watch?v=yIJ2qnUOOwQ  physical and chemical changes

https://www.youtube.com/watch?v=IIEIultyMqA  inorganic pollution

https://www.youtube.com/watch?v=wKU2IDdvrCE&t=2s  matter and energy

https://www.youtube.com/watch?v=7K4V0NvUxRg  kinetic versus potential energy

https://www.youtube.com/watch?v=6MS0iXP4ULE Energy Quality (a little long and dull but good information.)
https://www.youtube.com/watch?v=2WVYfSeuK1g POP’s
APES

APES: TEXTBOOK Homework Assignment

Chapter 2
Name:_________________________________

Due Date: ___________

Directions: complete each of the following questions by the due date.  Your answer must be hand written. You will be held responsible for them in class on the due date and on future tests and quizzes.

1. What is the primary goal of science?
2.. What are models? How are they used in science?
3. How is a scientific theory different from a hypothesis?
4. Briefly explain what is meant by a “controlled experiment”.  What is being controlled?
5. Explain how Inductive reasoning is different from Deductive reasoning.

6. Compare and contrast the following:


A: protons and electrons:

B: atomic number and mass number:
7.  What is measured on a pH scale?
8. What is the key element found in all organic molecules?
9. Name three important inorganic compounds in the study of environmental science.
10. What is the fundamental difference between potential energy and kinetic energy?

11. What is the difference between the amount of heat a substance has and its temperature?

12. Explain: there is a huge amount of heat stored in the ocean but it is considered to be very low quality.

13. How is the statement “there is no away in throw away” related to the Law of Conservation of Matter?
14. How is the problem of pollution related to the Law of Conservation of Matter?
14. What are the three factors that determine the severity of a pollutant’s harmful effects?


a.


b.


c.
15. State the First Law of Thermodynamics:

16. State the Second Law of Thermodynamics:

