1) Which of the following characteristics applies to both living organisms and nonliving things?

*A) are made up of matter

B) are capable of reproduction

C) have the ability to store energy for later use

D) are capable of growth

E) are made up of cells

4) A mad scientist has ripped apart an atom and collected all the subatomic particles located in the nucleus of the atom. Which of the following has he collected?

A) electrons

B) protons

*C) protons and neutrons

D) electrons and protons

E) neutrons and electrons
15) Which of the following is true regarding water?

*A) Each molecule of water consists of two atoms of hydrogen and one atom of oxygen covalently bonded to each other.

B) The oxygen side of the water molecule is partially positive.

C) Water is a type of ion.

D) Electrons are shared equally between the atoms of water.

E) Water molecules are attracted to each other by ionic bonds.

19) Water is an excellent solvent for biological systems because

A) it can maintain a relatively unstable temperature for chemical reactions to occur.

*B) the polar nature of water prevents reassociation of ions once dissolved.

C) water is a semi-solid at body temperature preventing it from flowing freely through the human body.

D) it can form covalent bonds with molecules once dissolved.

21) A student measuring the pH of the water in a fish tank found it to have a pH of 8. Which of the following statements is true regarding that solution?

*A) The water is basic.

B) The water does not contain hydrogen ions.

C) The water contains equal numbers of hydrogen ions and hydroxyl ions.

D) The water is highly acidic.

E) The water is more basic than a solution with a pH of 10.

22) Body fluids in humans have a high buffering capacity because

*A) even modest shifts in pH can severely alter the physiology of cells.

B) it is the natural result of water as a solvent.

C) it promotes hydrogen bonding between water molecules in biological fluids.

D) shifts in blood pH are required to maintain homeostasis.

25) Hydrolysis reactions are important in biological systems 

A) due to their role in the breakdown of food molecules during digestion.

B) because they promote the release of energy when covalent bonds are broken.

C) since these reactions are associated with recycling of materials and elimination of substances from the body.

*D) All of the above are correct.

26) Carbohydrates are characterized by 

A) being composed of carbon, hydrogen, and nitrogen.

B) releasing energy when their peptide bonds are broken.

C) being indigestible by most organisms.

*D) possessing a carbon backbone.

27) Which of the following is a very important (primary) source of energy for cells?

A) cellulose

B) deoxyribose

C) starch

*D) glucose

E) ribose

30) Lipids are important to biological systems because

A) they are solid at body temperature so they stabilize membranes.

*B) some lipid types are potentially large sources of energy to perform cellular work.

C) most help to buffer aqueous solutions in the body.

D) all lipids are very soluble in water.

31) Which of the following molecules is stored in adipose tissue and serves as an important source of energy for the human body?

A) glucose

B) steroids

C) glycogen

*D) triglycerides

E) phospholipids

32) Which of the following is a lipid?

*A) Steroids.

B) Alanine.

C) Maltose.

D) Glycogen.

34) Pancreatic cells make insulin, which is a type of protein. These cells use ________ in order to synthesize insulin by the process of ________.

A) oligosaccharides, hydrolysis.

B) nucleotides, condensation.

*C) amino acids, dehydration synthesis.

D) fatty acids and glycerol, hydrolysis.

E) monosaccharides, dehydration synthesis.

40) Which of the following is needed to synthesis a new strand of DNA?

A) lipids

B) GTP

C) amino acids

*D) nucleotides

E) RNA

41) DNA differs from RNA in that DNA

A) is single stranded.

*B) contains deoxyribose.

C) is made up of nucleotides.

D) contains cytosine.

E) contains phosphates.

42) A research student is analyzing the nucleic acid of a virus. He finds that the nucleic acid contains thymine. From this it can be concluded that the nucleic acid

*A) is double stranded.

B) contains ribose.

C) is actually a protein.

D) contains glucose.
44) Which of the following occurs when a phosphate is removed from an ATP molecule?

A) Energy is added to the ATP molecule to form ATP4.

B) Oxygen produced in the reaction causes the molecule to explode.

*C) Energy is released for cell work.

D) Chemical reactions stop in a cell due to lack of an energy source.

E) Fat is converted to protein.

Match each of the following descriptions to the appropriate term.

B) elements

C) matter
D) molecules

E) atom

H) electron
2) the smallest unit of matter that can take part in a chemical reaction

3) anything that has mass and occupies space


6) negatively charge particle
7) matter that cannot be broken down

9) water, sodium chloride, carbon dioxide

Answers:  2) E 3) C 6) H 7) B 9) D 
Match the following:

B) glucose

C) DNA
E) starch

F) cholesterol
G) nucleic acids
8) DNA, RNA

12) a double strand of nucleotides; stores genetic information

13) lipid that stabilizes membranes and is a precursor to many hormones

14) dominant energy source used by cells


17) a polysaccharide composed of a long chain of glucose molecules

Answers: 8) G  12) C 13) F 14) B 17) E 
2.4   Short Answer Questions

Figure 2.3
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Use the letters from Figure 2.3 to answer the following questions.

1) The subatomic particles, ________ and ________, have approximately the same mass.

Answer:  B, C

Topic:  Sec. 2.1

Skill:  Understanding

3) In order for this atom to be electrically neutral, the number of subatomic particles labeled "A" in the diagram would have to equal the number of ________.

Answer:  C

Topic:  Sec. 2.1

Skill:  Understanding

4) The label ________ points to a neutron.

Answer:  B

Topic:  Sec. 2.1

Skill:  Understanding

5) In order for this atom to develop a positive charge, it would have to lose ________.

Answer:  A

Topic:  Sec. 2.1

Skill:  Understanding
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