
PLB 105 – Sample Questions for Exam 2
The following is the first set of sample multiple choice questions.  These are examples to assist

you with studying for the exam.  Some of the questions will appear in the examinations.  There is

one best answer for each question.
1. The energy of a system is defined as: 

a)
the amount of caloric present. 

b)
the amount of ATP present. 

c)
its capacity to do work. 

d)
the sum total of its chemical bonds. 

e)
the speed at which its atoms and molecules move. 

2. According to the first law of thermodynamics, the total energy of ______ is ______. 

a)
a system; constant 

b)
a system; changeable 

c)
the surroundings; constant 

d)
the universe; constant 

e)
the universe; changeable  

3. Which of the following is NOT an illustration of the first law of thermodynamics? 

a)
an apple falling from a tree 

b)
a nuclear reactor generating electricity 

c)
a waterfall turning a waterwheel 

d)
electricity causing a bulb to light up 

e)
heat being dissipated into the environment  

4. Entropy refers to the ______ of a system. 

a)
heat content 

b)
free energy 

c)
potential energy 

d)
disorder or randomness 

e)
kinetic energy  
5. Oxidation is defined as the: 

a)
loss of electrons. 

b)
loss of protons. 

c)
gain of electrons. 

d)
gain of protons. 

e)
gain of both electrons and protons.  
6. In the following reaction, which molecule is reduced?


carbon dioxide + water  glucose + oxygen 

a)
glucose 

b)
oxygen 

c)
carbon dioxide 

d)
water 

e)
Both carbon dioxide and water are reduced. 

7. The complete oxidation of one mole of glucose releases _____ of energy. 

a)
6.86 calories 

b)
686 calories 

c)
6.86 kilocalories 

d)
686 kilocalories 

e)
686,000 kilocalories 
8. An enzyme: 

a)
is typically effective only in large amounts. 

b)
is a type of carbohydrate. 

c)
raises the activation energy of its reaction. 

d)
functions as a catalyst. 

e)
is permanently altered during the course of its reaction. 
9. Most enzymes are: 

a)
RNA molecules. 

b)
proteins. 

c)
carbohydrates. 

d)
lipids. 
e) DNA molecules.  
10. As the temperature increases, the rate of an enzyme-catalyzed reaction usually: 

a)
increases constantly. 

b)
increases up to a point, then decreases. 

c)
decreases constantly. 

d)
decreases to a point, then increases. 
e) increases, then decreases, then increases again. 
11. The breakdown of glucose to pyruvate occurs during: 

a)
glycolysis. 

b)
oxidative phosphorylation. 

c)
the Krebs cycle. 

d)
electron transport. 

e)
the hydrolysis of sucrose and starch. 
12. In glycolysis, one molecule of glucose is converted to ______ molecules of ______. 

a)
two; fructose 

b)
three; fructose

c)
two; pyruvate

d)
three; pyruvate

e)
two; sucrose

13. Within the plant cell, glycolysis occurs in: 

a)
mitochondria

b)
the cytosol

c)
chloroplasts

d)
the endoplasmic reticulum

e)
the nucleus

14. The products of glycolysis include: 

a)
ATP only

b)
ADP only

c)
NADH and CO2

d)
NADH only

e)
ATP and pyruvate
15. The net energy yield from complete oxidation of one molecule of glucose is _____ molecules of ATP. 

a)
22. 

b)
24. 

c)
36. 

d)
40. 

e)
48.  
16. The end products of pyruvate breakdown in the presence of oxygen are _____, but in the absence of oxygen the end products are ______. 

a)
glyceraldehyde 3-phosphate and dihydroxyacetone phosphate; citrate and fumarate

b)
carbon dioxide and water; acetyl CoA and citrate

c)
acetyl CoA and citrate; carbon dioxide and water

d)
carbon dioxide and water; lactate or ethanol

e)
lactate or ethanol; carbon dioxide and water. 
17. “Catabolism" specifically refers to the various pathways in which organisms ______ organic molecules. 

a)
synthesize

b)
break down

c)
phosphorylate

d)
oxidize

e)
reduce
18. Carbon dioxide is produced during which phase of respiration? 

a)
glycolysis. 

b)
Krebs cycle. 

c)
oxidative phosphorylation. 

d)
electron transport. 

e)
all of the above. 
19. ______ stores and transports chemical energy, while _______ stores and transports electrons. 

a)
CO2; ATP. 

b)
ATP; pyruvate. 

c)
NADH; pyruvate. 

d)
ATP; NADH. 
f) ATP; water.  
20. ATP is structurally similar to the molecular subunits of: 

a)
phosphoglycerol. 

b)
proteins. 

c)
glucose. 

d)
DNA. 
f) ribose. 
21. Which of the following does NOT occur in the mitochondria?
a. Glycolysis
b. Krebs cycle
c. electron transport
d. oxidative phosphorylation
e. all the phases of respiration take place in the mitochondria
22. The O2 evolved in photosynthesis comes from:

a. carbon dioxide

b. water

c. glucose

d. (CH2O)

e. (C3H3O3)

23. Chlorophyll appears green because it:

a. absorbs green light

b. both absorbs and reflects green light

c. both absorbs and transmits green light

d. both reflects and transmits green light

e. transmits violet light
24. The Calvin Cycle takes place in the:

a. lumen of the thylakoid

b. chloroplast stroma

c. thylakoid membrane

d. cytoplasm

e. mitochondrial matrix

25. Carbon dioxide is "fixed" by bonding to:

a. glyceraldehyde 3-phosphate

b. 3-phosphoglycerate

c. ribulose 1,5-bisphosphate

d. NADP+
e. ADP

26. In the Calvin Cycle, 3-phosphoglycerate is reduced to:

a. Sucrose

b. ribulose 1,5-bisphosphate

c. Rubisco

d. glyceraldehyde 3-phosphate

e. an unstable six-carbon compound

27. In the Calvin Cycle, the conversion of 3-phosphoglycerate to glyceraldehyde 3-phosphate requires the participation of:

a. NAD+
b. NADPH

c. ATP

d. ADP

e. CO2
28. How many molecules of CO2 are fixed during each turn of the Calvin Cycle?

a. 1

b. 2

c. 3

d. 4

e. 5

29. Which of the following does NOT occur in the Calvin cycle?

a. ATP is hydrolyzed

b. ADP is phosphorylated to ATP

c. NADPH is oxidized

d. Ribulose 1,5-bisphosphate is regenerated

e. CO2 is fixed
30. Which of the following conditions favors photorespiration?

a. a ratio of CO2 to O2 that favors CO2
b. conditions that cause the stomata to open

c. plants growing far apart

d. a hot, dry environment

e. darkness

31. Which of the following statements concerning stomata is FALSE?

a. They are found in leaves and green stems

b. They are specialized pores

c. They close when a plant is subjected to hot, dry conditions

d. They allow CO2 but not O2 to pass through

e. In CAM plants, they close during the day

32. Which of the following statements about cell division is FALSE?

a. It is the mechanism by which cells reproduce

b. It divides the cell contents between two daughter cells

c. It is the means by which bacteria and many protists grow

d. Together with cell enlargement, it is the means by which multicellular organisms grow

e. It is the means by which injured or worn-out tissues are replaced
33. The cell cycle is commonly divided into two parts
a. mitosis and Cytokinesis
b. interphase and mitosis
c. interphase and cytokinesis
d. G1 and G2
e. S and G0
34. The G0 phase of the cell cycle is:
a. a stage of cytokinesis
b. a stage of mitosis
c. a resting or dormant state
d. a stage of active growth
e. characteristic of single-celled organisms
35. DNA replication occurs during the ______ phase.
a. G0
b. G1
c. G2
d. S
e. M
36. The phragmosome, a structure bisecting the cell prior to cell division:
a. is a portion of the endoplasmic reticulum
b. is associated with the centrosome
c. is derived from the plasma membrane
d. is a ringlike band lying just beneath the plasma membrane
e. contains both microtubules and actin filaments
37. Which of the following lists the stages of mitosis in the correct sequence
a. anaphase, metaphase, prophase, telophase
b. prophase, metaphase, anaphase, telophase
c. metaphase, telophase, anaphase, prophase
d. telophase, anaphase, prophase, metaphase
e. prophase, anaphase, metaphase, telophase
38. In late prophase, sister chromatids are joined by a constriction at the:
a. Phragmosome
b. preprophase band
c. centriole
d. centromere
e. centros
39. The nucleolus disappears during:
a. anaphase
b. metaphase
c. prophase
d. interphase
e. telophase
40. Which of the following directly ensures that daughter cells contain identical sets of chromosomes?
a. Sister chromatids are joined at the centromere
b. Sister chromatids move to opposite poles in anaphase
c. Nuclear envelopes form in telophase
d. Motor proteins pull daughter chromosomes apart
e. The energy of ATP is used to separate daughter chromosomes
41. During ______, the nuclear envelopes and nucleoli re-form
a. anaphase
b. metaphase
c. prophase
d. interphase
e. telophase
42. Which of the following statements about sexual reproduction is FALSE? 
a. It is the principal mode of reproduction in eukaryotes. 
b. It involves the mixing of genomes of two individuals. 
c. It results in offspring that differ genetically from each other. 
d. It results in offspring that differ genetically from both of their parents. 
e. It involves a regular alternation between meiosis and fertilization. 
43. Which of the following describes zygotic meiosis? 
a. It occurs in most plants. 
b. The zygote is the only diploid cell in the life cycle. 

c. It results directly in gametes. 
d. It is characteristic of organisms having an alternation of generations. 
e. It is characteristic of organisms with isomorphic generations. 
44. Which of the following statements about meiosis is FALSE? 
a. It consists of two successive nuclear divisions. 
b. It produces a total of two daughter nuclei. 

c. It produces cells with half as many chromosomes as the parent cell. 
d. It produces cells with one homolog of each homologous pair. 
e. It is a source of new combinations of chromosomes. 
45. Homologous chromosomes pair up during: 
a. prophase I. 

b. prophase II. 
c. metaphase I. 
d. metaphase II. 
e. telophase I. 
46. The pairing of homologous chromosomes is called: 
a. synapsis. 

b. chiasma. 
c. nondisjunction. 
d. recombination. 
e. bivalence. 
47. Sister chromatids separate during: 
a. prophase II. 
b. metaphase I. 
c. anaphase I. 
d. metaphase II. 
e. anaphase II.
48. Which of the following statements about genetic variability is FALSE? 
a. One of the genetic consequences of meiosis is an increase in genetic variability. 
b. It is almost impossible for any cell produced by meiosis to be genetically identical to one of the cells that fused to produce the diploid line of cells undergoing meiosis. 
c. In meiosis, there are 2n possible ways of distributing n pairs of chromosomes among the resulting haploid cells. 
d. Because of crossing-over, a cell having n pairs of chromosomes has the potential to produce considerably more than 2n different gametes. 
e. As the number of chromosomes increases, the chance of reconstituting the same set that was present in the original diploid nucleus increases. 

49. Which of the following statements about asexual reproduction is FALSE? 
a. It is also known as vegetative reproduction. 
b. It results in offspring that are genetically identical to the parent. 
c. It is common in higher plants. 
d. Many plants reproduce both asexually and sexually. 
e. It increases the ability of a population to adapt to differing conditions. 
50. Which of the following statements about sexual reproduction is FALSE? 
a. It occurs only in eukaryotic organisms. 
b. It is necessary for the survival of the population. 

c. It involves a regular alternation between meiosis and fertilization. 
d. It produces and maintains an infinite array of genetic diversity in populations. 
e. It provides the basic mechanism of evolution.


