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Chapter 22
Molecules of Life:
What constitutes a healthy diet?
1. Which of the following is not made from organic molecules?

a. calcium

b. protein

c. vitamin

d. lipid

e. DNA

Ans: a

Link To: Organic Molecules

Difficulty Level: Easy
2. What was important about the synthesis of urea?

a. Scientists discovered a better source of organic fertilizer.

b. Complications in pregnancy were mitigated.

c. The discovery led to the isolation of cyanide as a poison.

d. Urea was the first organic molecule to be synthesized in a laboratory.

e. The synthesis led to an understanding of hydrogen bonding.

Ans: d

Link To: Organic Molecules

Difficulty Level: Easy

3. Which is not a function of proteins in living systems?

a. provide structure to the cellulose tissue

b. act as enzymes in cellular chemical reactions

c. make many of the physical parts of the body

d. regulate the movement of materials into cells

e. a and d

Ans: a

Link To: Proteins: The Workhorses of Life

Difficulty Level: Easy

4. How many essential amino acids are there?

a. twenty

b. twelve

c. eight

d. thirty

e. twenty-two

Ans: c

Link To: Proteins: The Workhorses of Life

Difficulty Level: Easy

5. Which of the following would you not find in all proteins?

a. carbon and calcium

b. an amino group

c. a carboxyl group

d. water

e. a peptide bond

Ans: a

Link To: Proteins: The Workhorses of Life

Difficulty Level: Easy

6. Which is not an example of a polysaccharide?

a. starch

b. wood

c. potatoes

d. C6H12O6

e. celery

Ans: d

Link To: Carbohydrates

Difficulty Level: Easy

7. Which is not an example of a lipid?

a. candle wax

b. hair

c. petroleum jelly

d. cell membrane

e. butter

Ans: b

Link To: Lipids

Difficulty Level: Easy

8. Nutritional minerals do not include

a. calcium.

b. nitrogen.

c. magnesium.

d. potassium.

e. zinc.

Ans: b

Link To: Minerals and Vitamins

Difficulty Level: Easy

9. Which are fat-soluble?

a. Vitamin A

b. Vitamin B

c. Vitamin C

d. Vitamin D

e. a and d

Ans: e

Link To: Minerals and Vitamins

Difficulty Level: Easy

10. An organic molecule's chemical function is controlled by

a. molecule shape.

b. molecule size.

c. molecule age.

d. a, b and c

e. none of the above

Ans: a

Link To: Organic Molecules

Difficulty Level: Easy

11. The most complex shape of a protein is the

a. primary.

b. quaternary.

c. tertiary.

d. secondary.

e. triadic.

Ans: b

Link To: Proteins: The Workhorses of Life

Difficulty Level: Easy

12. Sugar is to carbohydrate as amino acid is to a

a. nucleic acid.

b. protein.

c. lipid.

d. fructose

e. vitamin.

Ans: b

Link To: Carbohydrates

Difficulty Level: Easy

13. Which is true for all the organic molecules?

a. modular in structure

b. formed from few elements

c. carbon-based

d. controlled by geometry

e. all of the above

Ans: e

Link To: Organic Molecules

Difficulty Level: Easy

14. The tertiary structure of proteins is

a. a unique sequence of amino acids for each protein.

b. another name for the initial shape of the molecule.

c. what determines the color change in cooked egg white.

d. a twisting, curving, turning, folding and kinking of the protein molecule.

e. the joining of two or more long protein chains.

Ans: d

Link To: Proteins: The Workhorses of Life

Difficulty Level: Easy

15. Which of the following is a protein molecule that facilitates chemical reactions between two other molecules?

a. amino acid

b. enzyme

c. hydrogen bond

d. lipid

e. vitamin

Ans: b

Link To: Proteins: The Workhorses of Life

Difficulty Level: Easy
16. Some amino acids are called "essential" because they

a. are synthesized by the body.

b. can be stored by the body.

c. are found in most of the foods we eat.

d. should be taken into the body with every meal.

e. are high-quality proteins.

Ans: d

Link To: Proteins: The Workhorses of Life

Difficulty Level: Easy
17. One difference between carbohydrates and proteins is

a. the carbohydrate molecule lacks nitrogen.

b. the protein molecule contains more stored energy.

c. the carbohydrate molecule is in butter.

d. only the protein molecule contains iron.

e. only the carbohydrate molecule can form long chains.

Ans: a

Link To: Carbohydrates

Difficulty Level: Easy

18. Designer drugs

a. are illegal.

b. were created to decrease the calories in foods.

c. include aspirin.

d. can control hypertension.

e. Two of the above are true.

Ans: d

Link To: Proteins: The Workhorses of Life

Difficulty Level: Easy

19. If a fat is saturated,

a. all the possible bonding sites of the hydrogen and carbon atoms are filled.

b. the oxygen atoms in the lipid chain are bonded.

c. a kink develops between the adjacent carbon atoms.

d. it cannot become a component of cholesterol.

e. hydrogenation must be used to give the fat a better texture.

Ans: a

Link To: Lipids

Difficulty Level: Easy
20. The human body is mostly hydrogen.

Ans: True
Link To: Organic Molecules

Difficulty Level: Easy

21. Lipids link together to form carbohydrates.

Ans: False
Link To: Lipids

Difficulty Level: Easy

22. Starch is an example of a polysaccharide.

Ans: True
Link To: Carbohydrates

Difficulty Level: Easy

23. Phospholipids can both repel and attract water.

Ans: True
Link To: Lipids

Difficulty Level: Easy

24. All organic molecules are based on carbon.

Ans: True
Link To: Organic Molecules

Difficulty Level: Easy

25. Sugar molecules are the building blocks of cell membranes.

Ans: False
Link To: Carbohydrates

Difficulty Level: Easy

26. The cell membrane is made from amino acids.

Ans: False
Link To: Lipids

Difficulty Level: Easy

27. Amino acids form the backbone of cellulose and hair.

Ans: False
Link To: Proteins: The Workhorses of Life

Difficulty Level: Easy

28. Starch and cellulose are examples of polysaccharides.

Ans: True
Link To: Carbohydrates

Difficulty Level: Easy

29. Olestra, the first commercial "no fat fat," works because it is a more complex molecule than regular fat and cannot be digested.

Ans: True
Link To: Lipids

Difficulty Level: Easy

30. The Recommended Daily Allowances (RDA) lists published by the National Academy of Sciences is based on the best research and judgment of the scientific community about nutritional needs.

Ans: True
Link To: Minerals and Vitamins

Difficulty Level: Easy

31. What do hamburger, corn, pollen, and eyelashes have in common?

a. They all contain carbon, hydrogen, oxygen and nitrogen atoms.

b. They all are composed of a modular molecular structure.

c. They all are a result of a unique combination of molecule shapes.

d. The dominant element in each item is carbon.

e. All of the above are true.

Ans: e

Link To: Organic Molecules

Difficulty Level: Medium

32. Which food combination supplies all essential amino acids?

a. peanut butter and jelly

b. tofu and rice

c. beans and corn tortillas

d. a and b

e. all of the above

Ans: e

Link To: Proteins: The Workhorses of Life

Difficulty Level: Medium

33. Every distinct protein differs from other proteins in which of the following ways?

a. sequence of the amino acids

b. shape and folding characteristics

c. the primary structure

d. how the protein connects to other proteins

e. all of the above

Ans: e

Link To: Proteins: The Workhorses of Life

Difficulty Level: Medium

34. The difference between high-quality proteins and low quality proteins is that

a. high-quality proteins are more expensive than low-quality proteins.

b. compared to high-quality proteins, low-quality proteins are lower in iron.

c. whenever you consume high-quality proteins, you get amino acids in roughly the same proportion as your body proteins.

d. low-quality proteins are less stable.

e. high-quality proteins are higher in calories.

Ans: c

Link To: Proteins: The Workhorses of Life

Difficulty Level: Medium

35. Why can cows digest grass and humans cannot?

a. The human stomach contains a peptide that binds grass into an indigestible mass.

b. Grass contains a lipid that is poisonous to humans.

c. Cows have an enzyme that separates the glucose molecule from the cellulose polymer in grass.

d. Cows have several stomachs in their digestive system.

e. Humans can digest grass but choose not to grow it for food.

Ans: c

Link To: Carbohydrates

Difficulty Level: Medium

36. The polymer chain of protein is broken down by heat when it is cooked, which makes the protein more digestible.

Ans: True
Link To: Proteins: The Workhorses of Life

Difficulty Level: Medium

37. The opaque white of cooked egg albumen is an example of broken hydrogen bonds in the protein.

Ans: True
Link To: Proteins: The Workhorses of Life

Difficulty Level: Medium

38. If you have a high cholesterol problem, you should choose foods that are labeled "partially hydrogenated."

Ans: False
Link To: Lipids

Difficulty Level: Medium

39. The main problem with excess cholesterol is that it clogs the arteries of some people.

Ans: True
Link To: Lipids

Difficulty Level: Medium

40. Describe the primary and secondary structures of amino acids.

Ans: The primary structure is the simplest of the four stages of the organization of amino acids in a protein molecule. This structure is determined by the exact sequence of amino

acids along the protein string. The secondary structure is one of three shapes ((-helix, random coil, or (-pleated sheet) formed by the hydrogen bonding chain of amino acids.

Link To: Proteins: The Workhorses of Life

Difficulty Level: Medium

41. Describe the tertiary and quaternary structures of amino acids.

Ans: The tertiary structure is how the shapes are folded and cross-linked from chemical bonding of the amino acids in parts of the chain. The quaternary structure is formed when

separate protein chains join or cluster.

Link To: Proteins: The Workhorses of Life

Difficulty Level: Medium

42. What is the difference in foods with high-quality versus low quality proteins? Give examples.

Ans: Foods with high-quality proteins supply amino acids in roughly the same proportion as that required by the human body. Foods with low-quality proteins lack one or more of the amino acids found in human proteins. High-quality proteins include meat and cheeses; low-quality proteins include most plants.

Link To: Proteins: The Workhorses of Life

Difficulty Level: Medium

43. Compare the similarities and differences between glucose and fructose.

Ans: Fructose and glucose have the same number and kinds of atoms of carbon, hydrogen and oxygen; however, since the atoms are arranged slightly differently, each sugar has a

unique chemical behavior.

Link To: Carbohydrates

Difficulty Level: Medium

44. How has the old truism "You are what you eat" been revised in the past

25 years?

Ans: Answers will vary, but you still are what you eat—carbohydrates, proteins, lipids.

Link To: Proteins: The Workhorses of Life, Carbohydrates, Lipids

Difficulty Level:  Medium

45. How does aspirin work on pain in the body?

a. blocks action of an enzyme

b. decreases the production of prostaglandin

c. interrupts the transmission of nerve signals

d. all of the above

e. none of the above

Ans: d

Link To: Carbohydrates

Difficulty Level: Hard

46. How does the shape of the protein impact the cell's chemistry?

Ans: The variable shapes of protein molecules offer many chemical-bonding possibilities by exposing different atoms in the side groups of the amino acid chain. Human insulin,

for example, has a distinct shape that arises because of the bonds that form between the sulfur atoms in cystine (an amino acid).

 Link To: Proteins: The Workhorses of Life

Difficulty Level: Hard

47. Calculate the number of proteins you can make from the amino acids found in living systems, if each protein is five amino acids long. What does this calculation have to do with diversity?

Ans: 20 X 20 X 20 X 20 X 20 =3,200,000 = 3.2 X 106

Twenty represents the number of distinct amino acids available for each protein building block in living systems. Each block in the amino acid chain can be one of twenty amino acids. There are more than three million options in a chain formed from even five amino acid blocks. Typical proteins in living systems sometimes contain hundreds of individual amino acid blocks, a factor in the tremendous diversity of proteins.

Link To: Proteins: The Workhorses of Life

Difficulty Level: Hard

48. Describe the role of enzymes in chemical reactions.

Ans: Enzymes facilitate the chemical reaction without being changed themselves. For example, an enzyme may bring together two molecules that bond with each other, or break the bond of two other molecules. In either case, the enzyme accelerates the reaction.

Link To: Proteins: The Workhorses of Life

Difficulty Level: Hard

49. Why is the structure of a phospholipid so important to the cell?

Ans: Phospholipids have a hydrophobic end and a hydrophilic end. These molecules line up in a double membrane structure encompassing the material of each cell. This design is an efficient and protective barrier for transfer of materials necessary for cellular function.

Link To: Lipids

Difficulty Level: Hard

50. Discuss the process and effect of hydrogenation of polyunsaturated food products.

Ans: Polyunsaturated foods are lipids with two or more carbon to carbon double bonds. These foods do not contribute to high cholesterol levels or fatty deposits in the arteries and are preferable in diets when compared to saturated fats. However, manufacturers often hydrogenate the polyunsaturated foods to improve texture and consistency. Hydrogenation eliminates some of the double bonds by adding hydrogen atoms back onto the carbon chain and changing the lipids from polyunsaturated to partially saturated.

Link To: Lipids

Difficulty Level: Hard

51. Discuss the different functions of carbohydrates, proteins and lipids in the human body.

Ans: Proteins form the body's physical structures such as muscle and hair. Carbohydrates and lipids are primarily energy sources for animal processes such as digestion and respiration. Lipids are also a constituent of the body's bi-layered cell membranes, which attract water at one end and repel water from the other end.

Link To: Proteins: The Workhorses of Life, Carbohydrates, Lipids

Difficulty Level: Hard

52. Describe the creation and action of designer drugs.

Ans: Drug companies use the geometry of organic molecules to create drugs to fit a specific molecule in the body. These "designer drugs" obviate thousands of random trial and error tests. Some designer drugs block the action of an enzyme by attaching themselves to a specific site on the enzyme, changing its shape. As a consequence, the enzyme cannot facilitate the chemical reaction it normally affects and the

chemical balance of the cell is altered. In the case of all designer drugs, the product is engineered for a specific site and function on the basis of organic geometry.

Link To: Lipids

Difficulty Level: Hard

53. How are you like a fruit fly? Think about -- and answer – this question on the molecular level.

Ans: Both do cellular respiration; both are carbon chains; both work off of carbohydrates, proteins, lipids, etc.

Link To: Organic Molecules

Difficulty Level: Hard

54. Explain what is meant by the statement "The molecules of life are modular and geometrical."

Ans: Modular in that there are only a few basic units; geometry/structure determines how it functions.

Link To: Organic Molecules

Difficulty Level: Hard

55. Discuss three areas for future research in organic chemistry.

Ans: Answers will vary but could include engineered food sources, how does DNA code for proteins, biotechnology, etc.

Link To: Organic Molecules

Difficulty Level: Hard

56. Use the concepts of molecular biology to discuss what steps a researcher would take to find a cure for victims of a new strain of bacterial pneumonia?

Ans: Answers will vary but will include the application of the scientific method beginning with observation and continuing through controlling variables.

Link To: Organic Molecules

Difficulty Level: Hard

57. Which principal concept discussed in this chapter on Molecules of Life follows the statement "Form follows function?"

Ans: The shape of any of the basic molecules do—such as DNA.

Link To: Organic Molecules

Difficulty Level: Hard

58. How did vitamin deficiencies affect sailors during the first voyages across

the Atlantic Ocean? Why are these nutritional diseases so rare today?

Ans: Now foods are readily available and storable, and are vitamin enriched or supplemented. The sailors needed food sources that would not keep or that were scarce.

Link To: Minerals and Vitamins

Difficulty Level: Hard

59. Diet fads come and go. What is the reason (at the molecular level) for the success of the currently popular high protein and high fat diets? What do these diets lack nutritionally?

Ans: They lack carbohydrates. They work because depriving the body of carbs, then it has to be gathered from the body’s own fat cells.

Link To: Proteins: The Workhorses of Life, Carbohydrates, Lipids

Difficulty Level: Hard

60. How do "designer foods" such as nonfat fat and sugar substitutes masquerade as food but provide no calories? Do you think that research effort should be put into creating more of these food substitutes? Explain.

Ans: Answers will vary. They taste okay and marketing works—they appear to have the qualities of traditional foods, but none of the benefits. Designer foods do help folks with particular health issues to vary their diets.

Link To: Proteins: The Workhorses of Life, Carbohydrates, Lipids

Difficulty Level: Hard

61. Compare and contrast the functions of proteins and enzymes in metabolic pathways.

Ans: Answers will vary, but while proteins and enzymes are structurally similar, enzymes are more flexible in their ability to push forward or inhibit metabolic processes.

Link To: Proteins: The Workhorses of Life

Difficulty Level: Hard

62. Between non-vegetarians and vegetarians, who would have to eat the larger volume of food to get the essential amino acids? And, is cooking an advantage to either group? Why?

Ans: Vegetarians would need more food to get the proteins; although cooking will break down proteins, killing bacteria is probably the bigger advantage for both groups.

Link To: Proteins: The Workhorses of Life, Carbohydrates, Lipids

Difficulty Level: Hard

63. From a health standpoint, what is the difference and advantage of saturated versus unsaturated fats?

Ans: Saturated has all four valence electrons assigned n single bonds. In unsaturated fats, double bonding occurs. Therefore it is easier to break down saturated fats, putting more of these into the bloodstream as cholesterol.

Link To: Lipids

Difficulty Level: Hard

64. Compare and contrast a vitamin and a mineral?

Ans: Both are needed by the body. Vitamin are compounds.

Link To: Minerals and Vitamins

Difficulty Level: Hard

65. How can you have an “eat more and lose weight” diet?

Ans: You can’t unless you are consuming something that is highly reactive and oxidizes extremely quickly. Conservation of energy laws work.

Link To: Proteins: The Workhorses of Life, Carbohydrates, Lipids

Difficulty Level: Hard

66. Why do long distance runners load up on carbohydrate before a race?

Ans: Carbohydrates are the energy molecules.

Link To: Proteins: Carbohydrates

Difficulty Level: Hard
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