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Biology 111


In-class Exam #3 


March 28, 2016
For each question or statement select the best answer or completion. Mark your selections on a scantron form using a pencil. 
NOTE: a copy of the genetic code appears at the end of the exam.

1. The discovery of DNA is credited to the Swiss pathologist Friedrich Miescher who, in the year ________________ , analyzed the chemical content of nuclei islolated from the white blood cells found in festering wounds. 

a) 1066

b) 1928

c) 1870      
d) 1944

e) 1952
2. For the first half of the twentieth century the substance within the nucleus thought by scientists most likely to contain genetic information was_________________.
a) DNA
b) lipids

c) carbohydrates
d) hydrocarbons
e) protein

3. In  the year _________, Fred Griffith discovered bacterial transformation when he combined  living “rough” (avirulent) with heat-killed “smooth” (virulent) strains of Streptococcus and, following injection into mice, recovered living smooth bacteria from the blood of the mice.

a) 1066

b) 1928

c) 1870      
d) 1944

e) 1952

4. In the year _________, Avery, MacLeod, and McCarty discovered that DNA but not protein was required for bacterial transformation.

a) 1066

b) 1928

c) 1870      
d) 1944

e) 1952
5. In the year _______________, Alfred Hershey and Marsha Chase found that, during infection of bacteria, bacteriophages pass DNA to the host bacteria. 
a) 1066

b) 1928

c) 1870      
d) 1944

e) 1952

6. In 1950 Erwin Chargaff made the discovery of “Chargaff’s rules”, namely that ______________. 
a) in DNA the proportion of A always equals that of T



b) in protein amino acids are linked always by peptide bonds

c) RNA is always made from DNA


d) energy is neither created nor destroyed

e) a rolling stone gathers no moss
7. The discovery of the double stranded structure of DNA depended on X-ray crystallography data showing the width of the molecule and other aspects of its shape. These data were collected by _________________ .
a) Francis Crick
b) Maurice Wilkins   
c) Rosalind Franklin    

d) James Watson    
e) both Crick and Watson

8. In 1953, the first to propose the “double helix” to fit the these data was (were) _______________ .
a) Francis Crick
b) Maurice Wilkins   
c) Rosalind Franklin    

d) James Watson    
e) both Crick and Watson

9. The double helix structure of DNA immediately (and correctly) suggested the “semi-conservative model” to explain the mechanism of DNA ______________. 
a) oxidation

b) enumeration
c) replication         d) transcription
e) translation
10. Of all the people that contributed to the discovery of structure of DNA, which three won the Nobel prize for the discovery?
a) James Watson, Rosalind Franklin, and Maurice Wilkins
b) Watson, Francis Crick, and Erwin Chargaff


c) Watson, Crick, and Franklin



d) Watson, Franklin, and  Chargaff


e) Watson, Crick, and Wilkins

11. The genetic code was “cracked” in 1960s. It consists of all ______________ possible codons appearing in mRNA.
a) 3
b) 16   
c) 64 
d) 128
e)  256
12. The method used to decipher the genetic code consisted of combining the rest of the molecular machinery of translation from bacteria together with a man-made (artificial) _____________.

tRNA

b) mRNA

c) rRNA

d) DNA

e) amino acid 

13. A codon is ______________ nucleotides in a row.

a) 3
b) 16   
c) 64 
d) 128
e)  256

14. Which codon signals the start of a protein. 
a) UAG
b) UAU
c) AUG
d) UAUAUAA
e) TTTAAUUCUCAU
15. Three codons encode signal the end of a protein. These include UAA, AGA, and __________.
a) UAG
b) UAU
c) AUG
d) UAUAUAA
e) TTTAAUUCUCAU

16. Which amino acid is designated by the fewest number of codons?


a) arginine

b) tryptophan
c) cysteine
d) tyrosine
e) valine

17. Which amino acid is designated by the greatest number of codons?

a) arginine (Arg) 
b) tryptophan (Trp)
c) cysteine (Cys)
d) tyrosine (Tyr)
e) valine (Val)
18. DNA contains genes which are, in most cases, instructions for assembling specific _____________.

a) lipids
b) proteins 
c) nucleotides
d) waxes

e) microtubules 

19. The genes in DNA “work” to control cell and organism biology through transcription and translation. The first of these (transcription) refers to _______________.
a) replication of DNA

b) rewriting RNA into protein
c) rewriting DNA into RNA

d) rewriting protein into DNA 
e) rewriting RNA into DNA

20. Transcription, in eukaryote cells takes place in __________________.
a) in the nucleus
b) in the mitochondria
c) in the cytoplasm



d)  in the cell wall
e) in the endoplasmic

21. Three types of RNA are involved in translation, these include mRNA, tRNA, and _________.
a) aRNA, 

b) bRNA, 

c) cRNA

d) rRNA 

e) zRNA  

22. Anticodons occur in _____________.
a) rRNA

b) mRNA

c) tRNA

d) aRNA

e)zRNA
23. Translation refers to_________________.
a) replication of DNA

b) copying RNA into protein
c) copying DNA into RNA

d) copying protein into DNA 
e) copying RNA into DNA

24. Translation, in eukaryote cells takes place in __________________.
a) in the nucleus
b) in the mitochondria
c) in the cytoplasm



d)  in the cell wall
e) in the endoplasmic

25. In translation two binding sites, called the P-site and the A-site, on the large ribosomal subunit allow _____________ (with their attached amino acids) to dock against the mRNA.

a) rRNA

b) mRNA

c) tRNA

d) aRNA

e)zRNA

26. A “signal peptide” at the beginning of certain proteins causes them to bind to the _________________ so they are directed into those organelles.

a) rough endoplasmic reticulum
b) golgi apparatus
c) microbodies
d) nuclei 
c) plastids 
 
27. Any change to the nucleotide sequence of DNA is referred to as a ____________.

a) passion

b) fission

c) fusion 

d) mutation 
e) lesion

28. The polymerase chain reaction (PCR) is a biotechnology technique that allows the making of infinite copies of small samples of ___________________.
a) protein

b) DNA

c) RNA

 d) cellulose
e) channels 

29. In the PCR technique, a sample is combined with the enzyme DNA polymerase and specific “primers” in a machine called a_______.

a) biotinator
b) press

c) varigator
d) thermocycler
e) liquifier  
30. A DNA fingerprint is produced by separating DNA fragments by electrophoresis following treatment with so-called _________________ enzymes that cut DNA at specific sequences.

a) digestion

b) compensation
c) partition
d) ligase

e) restriction 

31. An example(s) of “molecular cloning” is the development of bacteria capable of producing _____________.
a) human insulin
b) human growth hormone
c) more bacteria
d) a, b, and c
e) a and b only
32. The molecular cloning technique involves use of short circles of DNA (containing genes encoding antibiotic resistance) called ______________.  
a) ligase
b) glyphosate
c) plasmids
 d) chromatids
e)  valine 

33. In the molecular cloning technique, “recombinant DNA” is created by combining DNA from two different sources that have both been treated by enzymes that create ________________.  After which the DNA is treated with DNA ligase. 
a) blunt ends
b) sticky ends
 c) amino acids
d) nucleotides
e) bacon 
34. A “DNA library” consists of _________________. 

a) clones of bacteria growing in a petri dish

b) a digital record of DNA sequences

c) the genetic code 

d) a, b and c
e) a and b but not c 

35. Within plant agriculture, the most widespread of genetically modified organisms (GMOs) to date has been the development of “Round Up Ready” plant varieties which are resistant to (a)  ____________________ .

a) disease

b) fungus

c) herbicide
d) hormone
e) drought

36. Genetically identical individuals are referred to as ____________________. 

a) clones
 
b) cyborgs
c) mutants

d) decadents
e) totipotents  
37. In biology, the belief that, in most organisms, all cells contain the same complete of genes is called the theory of ___________. 

a) all genes 

b) cross genes 
c) pan genes
d) genomic equivalence 
e) omni genes


38. The “Spemann organizer” is a portion of the early salamander embryo that, when transplanted elsewhere in the embryo, cause growth of an extra  __________________.

a) forelimb

b) liver

c) hind limb
 d) head
e) both a and c

39. “Cloning” of multicellular organisms has proven especially easiest in ________________ where cells, grown in culture, with two hormones  will readily grow and develop into a complete organism.
a) birds
b) rodents 
c) mammals
d) fish
e) plants 

40. Success with cloning of amphibians was first achieved with cells of adult frogs using the technique of serial ___________. 

a) defenestration 
b) promotion
c) nuclear transplantation
d) incandescence 
e) combinationing 

41. The cloned animal “Dolly” was a _________________.

a) cat

b) pigeon

c) elephant
d) sheep

e) dog 

42. Dolly, as is typical of cloned animals, ___________________.

a) died at a young age

b) was of extraordinary intelligence
c) had extra internal organs

d) both b and c

e) none of the above

43. The cell cycle refers to ________ .

a) a round of growth and cell division
b) aerobic respiration
c) photosynthesis and respiration
b)  mitosis followed by cytokinesis 
e) none of these
44. Interphase consists of, in order, _____________________.

a) G1, S, G2

b) G1, G2, S
 c) S, G1,G2
d) G2, G1, S
e) S, G2, G2
45. In S, cells ________________.

a) grow

b) replicate DNA

c) divide

d) fluoresce
e) fuse 

46. A condensing chromosome consists of two __________________ joined together at a centromere.

a) microbodies 
b) nucleoli
c) ribosomes
 d) kinetochores
e) chromatids

47. A centromere consists of two _________________ joined together.

a) microbodies 
b) nucleoli
c) ribosomes
 d) kinetochores
e) chromatids

48. During _______________ the centriole pair in the centrosome duplicates.

a) G2

b) G1

c) S

d) mitosis 

e) cytokinesis

49. Together cytokinesis and mitosis are referred to as __________________.
a) apoptosis

b) respiration
c) photosynthesis
d) fermentation
e) cell division 

50. Binary fission refers to cell division as it occurs in _________________ cells.

a) fungi

b)  animal 
c) prokaryotes
d) eukaryotes
e) plant
51. The four phases of mitosis are, in order, _____________________.

a) prophase, anaphase, metaphase, and telophase
b)  anaphase, metaphase, prophase, and telophase

c)     prophase, metaphase, anaphase, and telophase   
d)  prophase, telophase, metaphase, and anaphase

        e)    anaphase, metaphase, telophase, and prophase
52. The nuclear envelope breaks up during __________________________.

a) metaphase
b) cytokinesis
 c) anaphase
d) prophase
e) telophase

53. The nucleolus disappears during ___________.

a) metaphase
b) cytokinesis
 c) anaphase
d) prophase
e) telophase

54. The spindle apparatus forms during ___________________ .

a) metaphasae
b) cytokinesis
 c) anaphase
d) prophase
e) telophase

55. The spindle apparatus is composed of ____________________.

a) microtubules
b) cellulose
c) nucleoli
d) microbodies
e) microfilements

56. During prophase, ____________.

a) chromosomes decondense

b) chromosomes condense

c) chromatids separate

d)    centromeres move to the equator
e) a cell plate forms
57. During telophase, ____________.

a)    chromosomes decondense

b) chromosomes condense

c) chromatids separate

d)    centromeres move to the equator
e) a cell plate forms
58. During anaphase, ____________.

a)    chromosomes decondense

b) chromosomes condense

c) chromatids separate

d)    centromeres move to the equator
e) a cell plate forms

59. During metaphase, ____________.

a)    chromosomes decondense

b) chromosomes condense

c) chromatids separate

d)    centromeres move to the equator
e) a cell plate forms

60. Cytokinesis in plant cells involves formation of __________________.

a) chromatids
b) nucleoli
c) microbodies
d) cell plate
e) cell furrow

61. Cytokinesis in animal cells involves formation of __________________.

a) chromatids
b) nucleoli
c) microbodies
d) cell plate
e) cell furrow
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