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Krempels

Exam I

Choose the one BEST answer for each question.  Two points each.  Good luck!

1.  Which of the following is TRUE?


a.  atoms are composed of protons, electrons and neutrons


b.  molecules are composed of macromolecules


c.  cells are composed of tissues


d.  all macromolecules are composed of DNA subunits


e.  more than one of the above is true

2.  The smallest/simplest truly living thing is a


a.  DNA molecule

b.  protein

c.  cell

d.  gene

e.  fly

3.  Which of the following is an ORGANIC molecule?


a.  H2O
b.  CO2

c.  NH2

d.  C6H12O6

e.  O2

4.  A polymer is defined as


a.  a gel matrix inside the cell

d.  a type of subatomic particle


b.  a type of cell organelle


e.  a type of adhesive that holds things together


c.  a long chain of repeating subunits

5.  A biological macromolecule which is composed of repeating subunits of sugars is a


a.  nucleic acid
b.  carbohydrate
c.  protein
d.  lipid

e.  none of the above

Use the following illustration of an atomic symbol to answer questions #6 - 8:
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6.  How many protons are found in the nucleus of the atom represented above?


a.  one
b.  two

c.  four

d.  six


e.  twelve

7.  The name of the element shown above is


a.  copper

b.  cesium
c.  carbon
d.  charcoal

e.  chalk

8.  What is the weight of one mole (6.02 x 1023 particles) of the substance shown above?


a.  6 grams

b.  6 pounds

c.  12.01 kilograms
d.  12.01 grams

9.  Long-term energy storage is one important function of the biological macromolecules called


a.  carbohydrates
b.  proteins
c.  lipids
d.  nucleic acids
e.  none of the above

10.  An enzyme


a.  is a protein


b.  is a biological catalyst


c.  is not permanently changed in chemical reactions in which it takes part


d.  has specialized areas where substrate molecules can attach for reaction


e.  all of the above

11.  In a eukaryotic cell, the DNA is


a.  located in the nucleoid region


d.  not enclosed in a membrane-bound nucleus


b.  present as a single, circular chromosome
e.  also found in the ribosomes


c.  wound on protein "spools" called nucleosomes

12.  Which of the following organisms is prokaryotic?


a.  fungus
   b.  bacterium

c.  oak tree
d.  zebra
e.  more than one of the above

13.  An organism composed of many cells which do not exhibit a specific division of labor among them 


is most accurately described as


a.  unicellular

c.  composed of tissues

e.  communistic


b.  colonial


d.  multicellular

14. All the similar organisms which can interbreed in nature to produce viable (i.e., able to live), 


fertile offspring comprise a


a.  species
    b.  population
c.  community
    d.  ecosystem
e.  sexosphere

15.  A virus has a precise organization (anatomy) and contains DNA.  It can reproduce, but only by 

commandeering the "machinery" of a bacterial cell.  Using the definition of "life" we covered in class, a virus is considered to be alive.


a.  true

b.  false

c.  who wants to know?

16.  The plasma membrane of a living cell


a.  is composed entirely of protein


d.  is selectively permeable barrier


b.  is permeable to any type of molecule

e.  is composed of a thin layer of carbon atoms


c.  contains DNA

17.  The process of cellular respiration, by which cells break down stored glucose to release energy 


for cellular work, takes place in the


a.  nucleus


c.  chloroplast


e.  plasma membrane


b.  mitochondria

d.  Golgi apparatus

18.  Which of the following is NOT TRUE of the genome of a human mitochondrion?


a.  It is contained in 23 chromosomes.


b.  It is contained in a single, circular chromosome.


c.  It encodes proteins used by the mitochondrion.


d.  It is inherited only from the maternal organism.


e.  All of the above are true of the mitochondrial genome.

19.  You know that all birds have feathers.  Your pal taking a trip in Borneo has written you a letter 

in which she describes all the beautiful birds in the rainforest there.  You've never seen these birds, but you surmise that they all have feathers.  You have just engaged in


a.  inductive reasoning

c.  wild guessing

e.  theorization


b.  deductive reasoning

d.  imagination

20.  Properly stated, a hypothesis about an observed phenomenon is


a.  a possible explanation for an observed phenomenon


b.  based on previous knowledge about the observed phenomenon


c.  an untestable idea you have about the phenomenon


d.  more than one of the above


e.  none of the above

Use the following information to answer #21 - 22.

You are a scientist trying to determine whether humans who were born on November 14 (they're Scorpios) have a higher IQ than those who were born on any other day of the year.

21.  Which of the following groups of individuals would be the best choice to serve as the population 

you will study?  (Note that none of these might be ideal study populations.  I'm just asking you to make the best choice.  BE CAREFUL!  This is a thinking question!)


a.  1000 male college students, all born on November 14.


b.  1000 randomly selected males born throughout the year.


c.  1000 male and female college students born throughout the year


d.  1000 randomly selected males and females born on November 14


e.  1000 male college students born throughout the year

22.  Given the question you are asking in the paragraph above, which of the following would be the 


best null hypothesis for you to test?


a.  There is no difference in IQ between males and females born on November 14.


b.  Males born on November 14 have higher IQ than males not born on November 14.


c.  There is no difference in IQ between males born on Nov. 14 and those not born on Nov 14.


d.  There is no difference in IQ between males born on Nov 14 and females born on Nov 14.


e.  Females born on November 14 have a higher IQ than males born on November 14.

Use the following information to answer questions #23 - 26.

In lions, there is a gene that codes for color of the male's mane.  Some lions have a dark black mane, whereas others have a blonde mane.  The form of the gene coding for the black mane (B) masks the expression of the one coding for a blonde mane (b).

23.  The black- and blonde-encoding forms of the mane color gene are known as


a.  chromosomes
b.  loci

c.  phenotypes

d.  alleles
e.  autosomes

24.  A male lion with the genotype Bb will have a 

 mane, because the B form of the gene 


is 


 to the b form of the gene.


a.  black; dominant


c.  blonde; dominant

e.  albino; mutant


b.  black, recessive


d.  blonde; recessive

25.  A male lion with the genotype Bb mates with a female lion with the genotype bb.  She bears four 

cubs, all of which are male.  If Mendel's Law of Segregation holds true, how many of the cubs should grow up to have blonde manes?  


a.  one
b.  two

c.  three
d.  four

e.  need more information to determine 

25.  The male lion in the previous question is 


 for the mane color gene.


a.  homozygous
b.  heterozygous
c.  true-breeding
d.  mutant
e.  a model 

26.  How many copies of the genome are contained in a sperm cell?


a.  1
b.  2

c.  23

d.  46

e.  need more information to determine

27.  How many copies of the genome are contained in a normal human liver cell?


a.  1
b.  2

c.  23

d.  46

e.  need more information to determine

28.  The two genes you inherited for eye color (one from each of your parents) are found on two 


separate chromosomes known as


a.  sex chromosomes

c.  homologous chromosomes

e.  alleles


b.  genotypes


d.  gene loci

29.  A gene's locus is its


a.  allele




d.  isomorphic identity


b.  physical location on a chromosome
e.  pet grasshopper


c.  protein coding sequence

30.  The person who first described the inheritance of physical traits in pea plants was an Austrian 


monk who is now considered the Father of Modern Genetics.  His name was


a.  Francis Crick


c.  Edwin Chargaff

e.  Wolf Blitzkrieg


b.  Frederick Griffiths

d.  Gregor Mendel

31.  The double helix model for the DNA molecule was first proposed by


a.  Edwin Chargaff

c.  Messelson & Stahl


e.  Clive Watson & Jiminy Glick


b.  Rosalind Franklin
d.  James Watson & Francis Crick

Use the following information to answer #32 - 34

A strain of peacocks you've been breeding comes in either the wild type blue color or a mutant albino which lacks pigment and has white feathers.  A single gene encodes either the dominant wild type (A) or the mutant albino (a) coloration.  A separate gene codes for either a wild type feather crest (B) or a "bald" head lacking a crest (b).

32.  Which of the following genotypes could be from a peacock that would be "true breeding" for 


BOTH feather color and crest?


a.  AABB

b.  aabb
c.  Aabb
d.  AABb
e.  two of the above

33.  If you were to choose two peacocks from your flock to perform a dihybrid cross, what would 


the genotypes of the two parental birds be (with respect to the traits above)?


a.  AABB and aabb

c.  AABB and AABB

e.  AaBb and aabb


b.  AaBb and AaBb 

d.  aabb and aabb

34.  If you were to allow the two birds in the previous question to mate, and the female laid 16 eggs, 


how many of the babies would you expect to turn out albino and bald?


a.  16
b.  9

c.  3

d.  1

e.  zero

35.  When Frederick Griffiths performed his experiments on mice with pathogenic (smooth) and 

non-pathogenic (rough) strains of Pneumococcus bacteria, he found that mice injected with dead smooth bacteria and live rough bacteria died.  When he examined the mice and cultured bacteria from their tissues, he found live smooth bacteria!  We now know that this was because the live rough bacteria took up and incorporated 


 from the dead, smooth bacteria, which allowed them to transform into pathogenic smooth bacteria.


a.  protein

b.  RNA

c.  gel capsules

d.  DNA
e.  nucleosomes

36.  The "backbone" of the DNA molecule is composed of 


 linked by covalent 


phosphodiester bonds


a.  sugar and phosphate molecules

c.  nucleotides


e.  simple sugars


b.  amino acids



d.  nitrogenous bases

37.  DNA is carried out of the nucleus and its code read by the ribosomes when the cell 


manufactures protein from the DNA code.


a.  true

b.  false

c.  do you think you can fool me so easily?

38.  In the DNA molecule, the nitrogenous base Thymine always binds to


a.  Guanine

b.  Cytosine

c.  Adenine

d.  Uracil
e.  Thymine

39.  Which of the following hydrogen-bonded base pairs requires less energy to break apart?


a.  Guanine-Cytosine
b.  Adenine-Thymine
         c.  Need more information to determine

40.  The answer you chose to the previous question is correct because


a.  G-C covalent bonds are much stronger than A-T covalent bonds


b.  A-T covalent bonds are much stronger than G-C covalent bonds


c.  There are only two hydrogen bonds between A-T and three between G-C


d. There are only two hydrogen bonds between G-C and three between A-T


e.  it made me I feel good.  In fact it made me feel better than James Brown.

41.  The idea that eukaryotic cells evolved when small, energy-transducing bacteria took up 

permanent residence inside larger prokaryotic cells in a mutually beneficial relationship was first proposed by Lynn Margulis.  This idea is known as


a.  The Law of Independent Assortment

d.  The Endosymbiont Model


b.  The Law of Segregation



e.  The Double Helix Model


c.  The Law of Natural Selection

42.  The centromere is


a.  the middle portion of the nucleus, where DNA is stored


b.  visible as the point of attachment between two sister chromatids


c.  the gene on the very center of the DNA molecule


d.  found only in bacteria


e.  the most moderate gene in the genome

43.  As applied to DNA, the term "solenoid" refers to 


a.  its composition of sugars and nitrogenous bases.
d.  its supercoiled structure


b.  the ability of its bases to hydrogen bond together 
e.  its electrical charge


c.  it presence in separate, linear chromosomes

44.  Every diploid human cell has 

 copy/ies of every gene.


a.  one
b.  two

c.  23

d.  46

e.  infinite

Match the enzyme names with the enzyme's most probable function in #45 - 47.

a.  DNA polymerase
b.  DNA helicase
c.  protease
d.  lipase        e.  amino acyl synthetase

45.  This enzyme breaks down proteins.

46.  This enzyme manufactures DNA molecules

47.  This enzyme breaks down fats.

48.  What do you suspect is the substrate of an enzyme which manufactures proteins?


a.  nucleotides
b.  amino acids

c.  sugars
d.  carbon atoms
e.  protein

49.  When DNA is replicated in preparation for cell division, the process by which the molecule is 


copied is said to be semi-conservative.  This means that after replication is complete, 


a.  one DNA strand is composed of the original template strand, and the other is completely new


b.  each replicated DNA strand is composed of half the original template, and half new material


c.  each DNA strand consists of the original "backbone" with completely new nitrogenous bases


d.  each replicated molecule consists of half DNA and half RNA


e.  after replication, the new molecules vote Libertarian

50.  The raw material from which DNA and RNA are manufactured are nucleotides, which consist of


a.  sugar

b.  amino acids

c.  a sugar, a phosphate group and a nitrogenous base


