Honor Bio BioChem :  Modern Biology


CHEMISTRY OF LIFE

READ:  Chapter 2 & 3

Sections:  2.1,2.2,2.3,3.1,3.2
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OBJECTIVES:

Goal III.  Chemistry of Life


The student will understand what life is made up of and how the chemistry of life affects living organisms.

· describe the central nature of the element carbon in organic compounds.
· examine the structure and function of organic compounds, including monomers and polymers:
· Carbohydrates: mono-, di-, and polysaccharides
·  Lipids: triglycerides, saturated and unsaturated fats, phospholipids
·  Proteins: amino acids, polypeptide, and multiple functions of
·  Nucleic acids: nucleotides, DNA and RNA
· compare and contrast dehydration synthesis and hydrolysis (catabolic and anabolic processes.)
· catabolic and anabolic processes.
· explain the relationship between the structure and function of enzymes.
· identify the factors affecting enzyme function (temperature, pH).
IDENTIFYING MAIN IDEAS:  BIOCHEMISTRY
1.  Organic compounds found in all living organisms contain ________________________.

2. A structural formula showing this arrangement, C=C, indicates that ________________________ pairs of electrons are being shared.

3. A substance composed of only one type of atom is termed a (n) ________________________.

4. ________________________ are the building blocks of all matter.

5. The attraction between two or more ions is called a(n) ________________________.

6. The formula C6H12O6 represents ________________________, the simple carbohydrate produced by plants during photosynthesis.

7. A solution with a pH of 7 is a(n) ________________________ solution.

8. The ________________________ is the region in which electrons travel around the nucleus.

9. Heavy hydrogen has one neutron in its nucleus, which makes it a(n) ________________________ of hydrogen.

10. From ________________________ # amino acids, all proteins found in living organisms are produced.

11. The octet rule for combining atoms states that the outer energy level must have ________________________ electrons.

12. Protons and neutrons are bunched tightly in the ________________________ of an atom.

13. Isomers have the same ________________________ formulas but different structural formulas that cause different physical and chemical properties.

14. Ammonia, which has pH of 11.1, is considered to be a(n) ________________________.

15. Dehydration synthesis is a process of producing new molecules by removing a molecule of ________________________.

16. The chloride ion is negatively charged because the outer energy level now contains ________________________ electrons.

17. Covalent bonds are formed when atoms ________________________ electrons.

18. The substance produced in the chemical reaction  4Fe + 3 O2 -(      ? must contain ________________________ oxygen atoms.

19. ________________________, a nucleic acid, contains the genetic message that is passed from generation to generation.

20. When NaCl dissociates in water, it forms positive sodium ions and negative ________________________ ions.

21. ________________________ are formed when two or more kinds of elements are combined to form a new substance with new properties.

22. In the chemical equation iron + oxygen -( iron oxide, iron oxide is the ________________________ of the reaction.

23. ________________________ is the symbol for iron.

24. A(n) ________________________ solution has a pH of 0-6.

25. ________________________ and glycerol combine to form fats.

ORGANIC MOLECULES
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The diagrams below show organic and inorganic molecules.  Answer the questions that follow by writing the letter or letters of the correct diagram(s) in the space provided.
1. ____  Which molecule is the building block of protein?

2. ____  Which molecule has the formula C6H12O6?

3. ____  Which molecule represents a glycerol molecule?

4. ____  Which 2 molecules contain carboxyl groups?

5. ____  Which 2 molecules are the building blocks of a lipid?

6. ____  Which molecule is inorganic?

7. ____  Maltose is produced when two of which type of molecule are bonded?

8. ____  Which molecule functions as a solvent in the cell?

9. ____  Which molecule has 20 different forms in the cell?
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Use the molecule below to answer the questions that follow.

10. Circle the amine group and label it A.

11. Circle the two R groups and label them R.

12. Circle the peptide bond and label it P.

13. Describe how a peptide bond is formed.   _____________________________
______________________________________________________________
CHEMISTRY OF LIVING ORGANISMS

1.  Carbohydrates, lipids and proteins are all classified as _______________________ compounds.

2. Carbohydrates contain  _______________________, _______________________, and _______________________ elements.

3. Two monosaccharides may be joined together to form a _______________________ and a molecule of _______________________ by a process known as _______________________    _______________________.

4. Two examples of monosaccharides are _______________________, and _______________________.

5. Two examples of disaccharides include _______________________ and _______________________.

6. Most carbohydrates end in the letters _____________________.

7. A major difference between carbohydrates and lipids is in the ration of _______________________ to _______________________.

8. The monomers of lipids include  _______________________ and _______________________.

9. Three fatty acids and a molecule of _______________________ can be put together by dehydration synthesis to make a molecule of _______________________.

10. One important function of lipids is that they are part of a cell structure know as the _______________________  _______________________.

11. In addition to containing carbon, hydrogen and oxygen, proteins also always contain the element _______________________. 

12. The building blocks of proteins are _______________________  _______________________.

13. Two amino acids are joined by a _______________________ bond.

14. Many amino acids joined together to form a _______________________.

15. A polypeptide can be broken down by the process known as _______________________.

16.  _______________________ are the organic catalyst  of living systems.

17. These organic catalysts can _______________________ the activation energy needed for a reaction to occur, which in turn makes the reaction go _______________________.

18. The folding of polypeptide chains forms a pocket into which the reacting molecules fit.  This pocket is known as the _______________________  _______________________.

19. The way an enzyme fits with a substrate is called the _______________________ and _______________________ model.

Name:  ______________________



ENZYME REACTIONS
1. Identify 2 ways to speed up the rate of a chemical reaction.

2. Explain the functions of the substrate and the active site in an enzyme-catalyzed reaction.
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3. Which substance in the diagram is the substrate?  Explain.

4. At which step does the chemical reaction actually take place?

5. What chemical reaction is catalyzed by the enzyme?

6. How can you tell from the diagram that sucrase is not used up in the reaction?

7. Why does a cracker begin to taste sweet after a few minutes of chewing?
[image: image5.png]+ Chemcial Bond

Su'_cruse Chemical Bond

Sucrase.,,

Active Site



CRITICAL THINKING

A certain experiment was designed to determine the effect of pH on the rate of enzyme action for two protein-digesting enzymes.  Enzyme A is found in the stomach.  Enzyme B is found in the intestines.  Data collected during the experiment are illustrated in the graph. 
1.  What is the optimum pH for Enzyme A?  Enzyme B?

2. Compare the rates of enzyme action at a pH of 5.

3. Based on the data, what can you infer about the relative pH of the stomach?  Explain.

4. Based on the data, what can you infer about the relative pH of the intestine?  Explain.

5. Suppose a mutation caused the location of the enzymes to be switched.  What effect might his have on the digestive process of the organism?
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 Using the temperature graph at right, which of the enzymes shown below (A, B, C or D) is most likely to represent a human enzyme?  Why?

7.  Using the pH graph below, which enzyme would most likely be found in the human stomach?
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8. Given an animal intestinal pH of 8.5, what can you say about both enzymes B and C?  Which is more effective? Use the pH graph at left.
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9. What information does the graph below tell you about enzyme activity?
10. What information does the graph below tell you about the rate of reaction?

11. What information does the graph below tell you about enzyme concentration?  Substrate concentration?
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