PLB 105 – Sample Questions for Exam 3 

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. 

Widow’s peak (the pattern of a hairline that descends to a point at the center of the forehead) is expressed in humans as a single gene trait.  The presence of widow’s peak is dominant to a non-widow’s peak hairline.  

1. What is the genotype of a person without widow’s peak?

a) AA

b) Aa

c) aa

d) need more information, could be either a or b

2. What is the genotype of a person with widow’s peak?

a) AA

b) Aa

c) aa

d) need more information, could be either a or b

3. Elise is a woman without a widow’s peak.  She marries Frank and gives birth to a baby girl, Emma, with a widow’s peak.  What is Emma’s genotype?

a) AA

b) Aa

c) aa

d) need more information, could be either a or b

4. Elise’s mother-in-law also does not have a widow’s peak.  What is the genotype and phenotype of Elise’s husband, Frank?

a) AA – widow’s peak

b) Aa – widow’s peak

c) Aa – non-widow’s peak

d) aa – non-widow’s peak

e) not enough information to determine

5. If Elise and Frank decide to have more children, what is the likely ratio of children who will have widow’s peak to children who do not?

a) they will all have widow’s peak, like their firstborn daughter, Emma

b) 75% will have widow’s peak, 25% will not

c) 50% will have widow’s peak, 50% will not

d) 25% will have widow’s peak, 75% will not

e) none of the children will have widow’s peak

6. Thirty years later, Emma grows up and marries a man who is heterozygous for widow’s peak.  What is the likely ratio of genotypes of their offspring?

a) all AA

b) 1 AA: 3 Aa

c) 3 AA: 1 aa

d) 1 AA: 2 Aa: 1 aa

e) all aa

7. What is the likely ratio of phenotypes of Emma’s children?

a) none have widow’s peak

b) 25% have widow’s peak, 75% do not

c) 50% have widow’s peak, 50% do not

d) 75% have widow’s peak, 25% do not

e) all have widow’s peak

8. In some cows and horses, coat color is determined by a single gene.  A mating between a male, homozygous for red coat color, and a female, homozygous for white coat color, results in calves and foals that have “roan” coat color (a mix of red and white hairs).  In this case, coat color in cows and horses is an example of:

a) epistasis

b) environmental effects on gene expression

c) pleiotropy

d) polygenic inheritance

e) incomplete dominance
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Answer the following questions with respect to the following single strand of nuclear DNA and the table above:

Strand 1:  A-A-T-C-A-T-G-A-G-T-A-G-

9. What is the nucleotide sequence of its complementary strand?

a) A-A-T-C-A-T-G-A-G-T-A-G

b) U-U-A-G-U-A-C-U-C-A-U-C

c) T-T-A-G-T-A-C-T-C-A-T-C

d) A-A-U-C-A-U-G-A-G-U-A-G

10. Duplication of DNA occurs:

a) in the cytoplasm

b) in the nucleus

c) on a ribosome

d) with the help of tRNA

e) both c and d

11. What is the nucleotide sequence of Strand 1’s mRNA transcript?

a) A-A-T-C-A-T-G-A-G-T-A-G

b) U-U-A-G-U-A-C-U-C-A-U-C

c) T-T-A-G-T-A-C-T-C-A-T-C

d) A-A-U-C-A-U-G-A-G-U-A-G

12. How many amino acids are coded for by the molecule above?

a) 1

b) 2

c) 4

d) 12

e) 36

13. The first amino acid in the sequence will be:

a) phenylalanine

b) leucine

c) asparagine

d) serine

e) lysine

14. Amino acids link together to form a new protein:

a) spontaneously in the cytoplasm

b) in the nucleus

c) on a ribosome

d) with the help of tRNA

e) both c and d
15. Plasmids:

a) are circular DNA molecules

b) are unique to certain kinds of bacteria

c) can become integrated into the chromosomes of other organisms

d) are used extensively in genetic engineering

e) all of the above

16. Which of the following is NOT true regarding DNA fingerprints created by RFLP analysis:

a) results in a known sequence of nucleotides from a section of DNA

b) results in a pattern of banding that is unique to each individual 

c) separates fragments of DNA based on differences in mass and charge of different fragments

d) uses enzymes to cut DNA into fragments of variable size

e) all of the above are true

17. Which of the following processes do(es) NOT contribute to microevolutionary change in a population?

a) artificial selection

b) natural selection

c) gene flow

d) speciation

e) both a and d 

18. The “pesticide treadmill” is an example of:

a) reproductive isolation of subpopulations

b) genetic drift

c) gene flow

d) evolution by natural selection

e) all of the above

19. Assuming the resulting errors are not immediately lethal, which of the following types of errors would generally have the largest overall impact on the organism, and/or the population?

a) error in DNA replication ( new sequence generated

b) error at transcription (incorrect strand of mRNA is formed

c) error at translation ( incorrect “interpretation” of mRNA code at ribosome (wrong amino acid added to the sequence in the growing protein chain)

d) error in translation ( ribosome incorrectly “reads” termination signal, so that protein synthesis ends too soon

20. Modern biological classification began with: 

a) Charles Darwin. 

b) Gregor Mendel. 

c) Jean Baptiste de Lamarck. 

d) Carl Linnaeus. 

e) Caspar Bauhin. 

21. The binomial for poison ivy is Toxicodendron radicans. To what genus does this plant belong? 

a) Toxicodendron 
b) radicans 
c) Toxicodendron radicans 
d) poison ivy 

e) Toxicodendron radicans poison ivy 
22. Which of the following lists the taxonomic categories in the correct hierarchy, from most to least inclusive, under kingdom? 

a) class, phylum, order, family, genus, species 

b) order, class, phylum, family, genus, species 

c) phylum, class, order, family, genus, species 

d) phylum, order, class, family, genus, species 

e) order, phylum, family, class, genus, species 

23. Phylogeny refers to the: 

a) naming of organisms. 

b) placing of organisms into phyla. 

c) nomenclature of species. 

d) evolutionary history of an organism. 

e) grouping of classes of organisms. 

24. When the members of a taxon are all descendents of a common single ancestral species, the taxon is said to be: 

a) phylogenetic. 

b) paraphyletic. 

c) monophyletic. 

d) polyphyletic. 

e) amphiphyletic. 

25. Biological features that have a common origin, even if they have a different function, are said to be: 

a) artificial. 

b) natural. 

c) paraphyletic. 

d) homologous. 

e) analogous. 

26. Sequencing of ______ from a variety of species provided the first evidence for the existence of three domains of organisms. 

a) cytochrome c 
b) enzymes in glycolysis 

c) ribosomal RNA 

d) the rbcL gene 

e) mRNA 

27. By definition, an endosymbiont is an organism that: 

a) is a parasite. 

b) is a phagocyte. 

c) lives within another, dissimilar organism. 

d) lives within a nonliving substance. 

e) forms an organelle within the cells of another organism. 

28. The endomembrane system of plant cells most likely evolved from: 

a) a chloroplast. 

b) a mitochondrion. 

c) a lysosome. 

d) portions of the plasma membrane. 

e) portions of the vacuole. 

29. A unicellular, eukaryotic organism would be classified in the kingdom: 

a) Protista. 

b) Monera. 

c) Archaea. 

d) Plantae. 

e) Eukarya. 
30. The cell walls of Bacteria differ from those of Archaea and eukaryotes in that the cell walls of Bacteria contain: 

a) cellulose. 

b) sterols. 

c) peptidoglycans. 

d) phospholipids. 

e) poly-b-hydroxybutyric acid. 

31. Gram-positive and gram-negative bacteria are distinguished by differences in their: 

a) plasma membranes. 

b) cell walls. 

c) storage materials. 

d) size. 

e) shape. 

32. A bacillus has a ______ shape. 

a) spherical 

b) spiral 

c) cylindrical 

d) curved 

e) triangular 
33. Which of the following is the prokaryotic version of sexual reproduction?

a) binary fission 
b) transduction 
c) transformation 
d) conjugation 

e) budding 
34. Bacterial fermentation of lactose is associated with the production of:
a) streptomycin. 
b) tetracycline. 
c) cheese. 

d) vinegar 
e) amino acids

35. The ______ are prokaryotes that contain chlorophyll a, carotenoids, and phycobilins.

a) mycoplasmas 
b) purple bacteria 
c) green bacteria 
d) cyanobacteria 

e) prochlorophytes 
36. The ______ are believed to have given rise to the chloroplasts of photosynthetic eukaryotes.
a) prochlorophytes
b) cyanobacteria

c) mycoplasmas 
d) mycoplasmalike organisms 
e) green bacteria 

37. In the process of nitrogen fixation:

a)     photosystem II occurs but not Photosystem I. 
b) cyclic photophosphorylation does not occur. 
c) oxygen is produced as a waste product. 
d) nitrogen gas is converted to amino acids. 
e) nitrogen gas is converted to nitrates. 

38. Which of the following statements about viruses is FALSE?
a) they can be crystallized without losing their effectiveness. 
b) they can be used as gene-transfer systems in biotechnology. 
c) they are usually associated with a specific host. 
d) they cause diseases of plants and animals. 
e) they infect all types of organisms except bacteria. 

39. Viruses are thought to have originated from:
a) the ancestors of cells. 
b) genomic material of host cells. 

c) cyanobacterial cells. 
d) fungal cells. 
e) mycoplasmalike organisms. 
40. Hyphae are types of fungal: 

a) spores. 

b) zygotes. 

c) storage products. 

d) filaments. 

e) cell wall components. 

41. Coenocytic hyphae lack: 

a) septa. 

b) microtubules. 

c) flagellated cells. 

d) chitin. 

e) rhizoids. 

42. Haustoria are ______ found in ______ fungi. 

a) spores; saprophytic 

b) gametes; symbiotic 

c) hyphae; parasitic 

d) gametangia; endophytic 

e) sporangia; pathogenic 

43. Meiosis in fungi is: 

a) conidiogenic. 

b) dikaryotic. 

c) gametic. 

d) sporic. 

e) zygotic. 
44.  Heterothallic species of zygomycetes require ______ for sexual reproduction. 
a) two + strains 
b) two – strains 
c) + and – strains 
d) two homothallic strains 
e) flagellated male and female gametes 
45. In the life cycle of Rhizopus stolonifer, meiosis occurs when the ______ germinates. 
a) zygosporangium 
b) stolon 
c) rhizoid 
d) sporangium 
e) sporangiophore 
46. In the ascomycete life cycle, meiosis takes place within a(n): 
a) sporangium. 
b) ascus. 
c) conidium. 
d) conidiophore. 
e) antheridium. 
47. Mushrooms and toadstools belong to the phylum: 
a) Ascomycota. 
b) Basidiomycota. 
c) Chytridiomycota. 
d) Zygomycota. 
e) Deuteromycota. 
48. In a mutualistic symbiotic relationship: 
a) one species benefits and the other is harmed. 
b) both species benefit. 
c) both species are harmed. 
d) one species benefits and the other neither benefits nor is harmed. 
e) one species is harmed and the other neither benefits nor is harmed. 
49. A mycorrhiza is a symbiotic association between a(n) ______ and a ______. 
a) alga; fungus 
b) fungus; root 
c) lichen; root 
d) alga; root 
e) fungus; lichen
50. Which of the following statements about protists is FALSE? 
a) Some of the oldest fossil eukaryotes resembled protists. 
b) They live mainly on land. 
c) They include autotrophic, heterotrophic, and mixotrophic algae. 
d) They include the cellular and plasmodial slime molds. 
e) Fungi, plants, and animals are derived from ancient protists. 
51. Which of the following statements about euglenoids is FALSE? 
a) All are flagellates. 
b) Some are heterotrophic. 
c) Some are autotrophic. 
d) Most have a cell wall. 
e) Most are unicellular. 
52. Which of the following statements about red algae is FALSE? 
a) They belong to the phylum Rhodophyta. 
b) Most are macroscopic seaweeds. 
c) They are incapable of growing in deep water. 
d) Most are filamentous. 
e) Their red color is due to phycobilins. 
53. The main food reserve in red algae is: 
a) amylopectin. 
b) floridean starch. 
c) glycogen. 
d) lipid. 
e) amylose. 
54. In red algae, the gametophyte differs from the sporophyte in that the gametophyte: 
a) is multicellular. 
b) produces haploid spores. 
c) produces carpospores. 
d) is haploid. 
e) grows independently. 
55. Which of the following statements about oomycetes is FALSE? 
a) They have cell walls of cellulose. 
b) Asexually reproduction occurs by uniflagellate zoospores. 
c) Their filaments resemble hyphae. 
d) Sexual reproduction is oogamous. 
e) Some are unicellular. 
56. Phytophthora infestans is responsible for: 
a) downy mildew of grapes. 
b) late blight of potatoes. 
c) damping-off diseases. 
d) rotting of avocados. 
e) parasitism of fish. 
57. Frustules are the ______ of diatoms. 
a) pigments 
b) zygotes 
c) cell walls 
d) gametes 
e) resting cysts 
58. The cell walls of diatoms are composed of: 
a) silica. 
b) cellulose. 
c) peptidoglycan. 
d) chitin. 
e) calcium carbonate. 
59. Which of the following statements about diatom blooms is FALSE? 
a) They occur in the spring and fall. 
b) In oceans, they occur when upwelling takes place. 
c) In lakes, they occur when wind-driven turnover takes place. 
d) They occur when silica becomes depleted. 
e) They may occur beneath the winter ice cover. 
60. The characteristic brown color of Phaeophyta is due to the presence of: 
a) fucoxanthin. 
b) algin. 
c) chlorophyll a. 
d) silicon. 
e) symbiotic bacteria. 
61. Large kelps are differentiated into three regions: 
a) filament, gametangia, and sporangia. 
b) pseudoparenchyma, unilocular gametangia, and plurilocular gametangia. 
c) gametophyte, sporophyte, and gametes. 
d) blade, holdfast, and meristem. 
e) blade, holdfast, and stipe. 
62. In kelps, carbohydrate is transported through food-conducting cells primarily as: 
a) algin. 
b) mannitol. 
c) laminarin. 
d) fucoxanthin. 
e) sucrose. 
63. Which of the following statements about Chlamydomonas is FALSE? 
a) The diploid phase is the dominant phase in its life cycle. 
b) It has two flagella of equal length. 
c) It undergoes zygotic meiosis. 
d) It has no cellulose in its cell wall. 
e) Its chloroplast contains a pyrenoid. 
64. Which two genera of green algae contain members that most closely resemble plants? 
a) Chara and Coleochaete 
b) Spirogyra and Micrasterias 
c) Halimeda and Codium 
d) Fritschiella and Stigeoclonium 
e) Acetabularia and Oedogo

