
Spring 2011 
Exam 2 Preparation Sheet 

(As of March 11th, you have NOT been introduced to materials to answer any question 
given below in italics) 

 
 
True or False: 
 
 
1.  Mendel’s work with peas supported the hypothesis of blending inheritance. 
 
   a.  True    b.  False 
 
 
2.  All recessive alleles are harmful. 
 
   a.  True    b.  False 
 
 
3.  Gametes always contain pairs of alleles for each trait. 
 
   a.  True    b.  False 
 
 
4.  A point mutation in the coding region of the DNA will always result in a change in the 
 messenger RNA strand.  
 
   a.  True    b.  False 
 
 
5.  The number of heterozygous gene loci determine the number of different types of gametes an 
individual can produce. 
 
   a.  True    b.  False 
 
 
6.  Meiosis results in four cells all of which are genetically identical to one another. 
 
   a.  True    b.  False 
 
 
7.  Mitosis produces two cells both of which are genetically identical to one another. 
 
   a.  True    b.  False 
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8.  Sperm cells can result from meiosis. 
 
   a.  True    b.  False 
 
 
9.  Chargaff’s ratios postulated that the amount of thymine in a DNA molecule is equal to the 
amount of adenine. 
 
   a.  True    b.  False 
 
 
Choose the best answer: 
 
Questions 10 through 14 concern the following parents and their offspring:  A man and a 
woman both with brown eyes marry and start a family.  Both the man and the woman have one 
parent who has blue eyes.  (The brown-eye allele is dominant to the blue-eye allele). 
 
10.  How many gamete types can the husband generate for eye color? 
 
 a. 1  b.  2  c.  4  d.  none of the above 
 
 
 
11.  How many gamete types can the wife generate for eye color? 
 
 a. 1  b.  2  c.  4  d.  none of the above 
 
 
12.  What is the probability that their first child will have brown eyes?   
 
 a.  1.00  b.  0.75 c.  0.50  d.  0.25 e.  zero 
 
 
 
13.  What is the probability that their second child will have brown eyes?   
 
 a.  1.00  b.  0.75 c.  0.50  d.  0.25 e.  zero 
 
 
 
14.  Their first child is a heterozygote.  What color are its eyes? 
 
 a.  Brown     b.  Blue 
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15.  A man with blood-type ‘O’ marries a woman with blood-type ‘AB’.  What is the probability  
  that they have a child with blood-type ‘O’? 
 
 a.  1.00  b.  0.75 c.  0.50  d.  0.25 e.  zero 
 
 
 
Questions 16-18 are based on the following cross between individuals that differ at two genes:   
one for seed shape and one for number of leaflets. 
 
 Possible alleles at the seed-shape locus:  R = round seed, dominant 
         r = wrinkled seed, recessive 
 
 Possible alleles at the leaflet-number locus: L = 5 leaflets, dominant 
        l  = 3 leaflets, recessive 
 
  Individual 1   X Individual 2 
 
      RR, Ll   X    Rr, Ll 
 
 
16.  How many different gamete types can Individual 1 produce? 
 
 a. 1  b.  2  c.  4  d.  8  e.  none of the above 
 
 
17.  How many different gamete types can Individual 2 produce? 
 
 a. 1  b.  2  c.  4  d.  8  e.  none of the above 
 
 
18. Which is NOT a possible phenotype of the offspring from this cross? 
 
 a. round seed, 5-leaflet   b.  wrinkled seed, 5-leaflet 
 
 c. round seed, 3-leaflet   d.  all the above are possible from this cross 
 
 
19.  The general structure of DNA is: 
 
a.  unknown  b.  polymerization c.  a double-helix d.  unstable 
 
 
20.  An mRNA molecule is: 
 
a.  double-stranded b.  single-stranded c.  linear d.  looped 



 4

 
 
21.  Prokaryotic “chromosomes” are: 
 
a.  double-stranded b.  single-stranded c.  linear d.  looped 
 
 
22.  Eukaryotic chromosomes are: 
 
a.  double-stranded b.  single-stranded c.  linear d.  looped 
 
 
 
23.  Hemophilia is a caused by a recessive allele on the X-chromosome (i.e. it is sex-linked).  A 
normal man marries a woman who is normal but carries the disease allele on one of her X-
chromosomes.  What is the probability that they have a child with hemophilia? 
 
 a.  1.00  b.  0.75 c.  0.50  d.  0.25 e.  zero 
 
 
 
24.  If the couple in question 23, above, have a child with hemophilia, will it be a boy or a girl? 
 
  a.  boy     b.  girl 
 
 
25.  Cell theory postulates that 
 
 a.  cells may be spontaneously generated from non-living matter 
 
 b.  matter can be neither created nor destroyed 
 
 c.  all life is composed of one or more cells 
 
 d.  all life requires pre-made organic energy to survive 
 
 
26.  In eukaryotic cells, the chromosomes are contained in the 
 
 a.  mitochondria  b.  chloroplasts 
 
 c.  ribosomes   d.  nucleus 
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27.  In eukaryotic cells, DNA is absent from all of the following organelles EXCEPT: 
 
 a.  cell walls   b.  mitochondria 
 
 c.  ribosomes   d.  lysosomes 
 
 
 
Questions 28 through 30:  Match the membranous organelles with their functions: 
 
28.  Golgi apparatus   a.  channels nuclear products toward ribosomes 
 
29.  plasma membrane  b.  protects the cell from the external environment 
 
30.  Rough ER    c.  packages cell products in membrane-bound vesicles 
 
 
 
Questions 31 through 34:  Match the following organelles with their functions: 
 
31.  ribosome    a.  generates ATP from organic molecules using O2  
 
32.  mitochondrion   b.  translates genetic messages into amino acid chains 
 
33.  chloroplast   c.  creates stored chemical energy from inorganic matter 
 
34.  cell wall    d.  provides structural integrity of many cell types 
 
 
 
35.  Two organelles in a plant cell are believed to have originated from independent bacterial  
       cells a long, long time ago.  These organelles are the: 
 
 a.  Golgi complex and rough ER 
 
 b.  vacuole and cell wall 
 
 c.  lysosome and peroxisome 
 
 d.  chloroplast and mitochondrion 
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Questions 36 through 40 deal with replication and transcription of DNA and translation of 
RNA.  We start with the template DNA strand set out below.  Both DNA polymerase and RNA 
polymerase read the DNA template from 3' to 5'.  Both polymeraze enzymes build 
complementary DNA or RNA, respectively, from 5' toward the 3' end of the developing strand. 
 

3'    5' 
Original template DNA   TAC GGA TCT GAA AAC  
 
 
36.  What is the first nucleotide placed in the complementary strand replicated from the template 

DNA strand shown above? 
 
 a.  Adenine  b.  Thymine  c.  Cytosine  d.  Guanine 
 
 
37. The complementary strand of DNA built for the template strand above would be: 

 
a.  5'GTT TTC AGA TCC GTA3'   b. 5'ATG CCT AGA CTT TTG3'  
 
c. 5'GUU UUC AGA UGG GUA3'  d. 5'AUG CCU AGA CUU UUG3' 

 
38.  Assume that the original template DNA strand given at the top of the page is a coding gene. 
      From 5' to 3' ends, the mRNA transcript that would result from the transcription of the 
      original template DNA is: 

 
a.  5'GTT TTC AGA TCC GTA3'   b. 5'ATG CCT AGA CTT TTG3'  
 
c. 5'GUU UUC AGA UGG GUA3'  d. 5'AUG CCU AGA CUU UUG3' 

 
 
39.  The amino acid chain that would result from translation of the mRNA coded by the original  
 template DNA would be: 
 

a.  val-phe-arg-trp-val    b. phe-phe  
 
c.  met-pro-arg-leu-leu    d. phe-leu-arg-pro-met 

 
 
40.  Messenger RNA is translated into an amino acid chain at the                             , which reads 

the mRNA transcript from its 5' to 3' ends. 
 
 a.  ribosome b.  Golgi complex  c.  nucleolus  d.  mitochondrion 
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41.   A point mutation changes the original DNA template from the original form to the new 
form set out below.  The point mutation would have what result for the amino acid chain coded 
by this gene? 
 

 3'    5' 
Original template DNA    TAC GGA TCT GAA AAC 
 

 3'    5' 
New, mutated template DNA   TAC GGA TGT GAA AAC 
 
 
 a.  Change amino acid sequence only 
 
 b.  Change amino acid chain length only 
 
 c.  Change both length and sequence of amino acid chain 
 
 d.  No change 
 
 
42.  Which type of mutation in a coding gene is most likely to result in a complete loss of protein 

function? 
 

 a.  Point mutation of 1st letter of triplet.   Example:  ACA . . . . →  TCA . . . . 
 

 b.  Point mutation of 2nd letter of triplet.   Example:  ACA . . . .  →  AGA . . . .  
 

 c.  Point mutation of 3rd letter of triplet.   Example:  ACA . . . .  →  ACT . . . .  
 

 d.  Frame shift mutation (insertion or deletion).  Example:  ACA . . . .  →  ATCA . . . .  
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