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MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question. 
1)  Why is the theme of evolution considered to be the core theme of biology by biologists?  1)  _____ 
A)  Controversy about this theory provides a basis for a great deal of experimental research. 
B)  Biologists do not subscribe to alternative models. 
C)  It is recognized as the core theme of biology by organizations such as the National Science Foundation. 
D)  It provides a framework within which all biological investigation makes sense. 
E)  Since it cannot be proven, biologists will be able to study evolutionary possibilities for many years. 
 
2)  Once labor begins in childbirth, contractions increase in intensity and frequency until delivery. The increasing labor contractions of childbirth are an example of which type of regulation?  2)  _____ 
A)  feedback inhibition 
B)  enzymatic catalysis 
C)  a bioinformatic system 
D)  positive feedback 
E)  negative feedback 
 
3)  Which of the following best describes what occurred after the publication of Charles Darwin's On the Origin of Species?  3)  _____ 
A)  The book received little attention except from a small scientific community. 
B)  The book's authorship was disputed. 
C)  The book was widely discussed and disseminated. 
D)  The book was discredited by most scientists. 
E)  The book was banned from schools. 
 
4)  When two atoms are equally electronegative, they will interact to form  4)  _____ 
A)  van der Waals interactions. 
B)  polar covalent bonds. 
C)  ionic bonds. 
D)  nonpolar covalent bonds. 
E)  hydrogen bonds. 
 
5)  What coefficients must be placed in the following blanks so that all atoms are accounted for in the products?
	C6H12O6 → ____ C2H6O + ____ CO2  5)  _____ 
A)  1; 3  B)  1; 1  C)  3; 1  D)  1; 2  E)  2; 2 
 
6)  The nucleus of a nitrogen atom contains 7 neutrons and 7 protons. Which of the following is a correct statement concerning nitrogen?  6)  _____ 
A)  The nitrogen atom has a mass number of approximately 14 daltons and an atomic mass of 7. 
B)  The nitrogen atom has a mass number of 14 and an atomic mass of approximately 14 daltons. 
C)  The nitrogen atom has a mass number of approximately 7 daltons and an atomic mass of 14. 
D)  The nitrogen atom has a mass number of 14 and an atomic mass of 7 grams. 
E)  The nitrogen atom has a mass number of 7 and an atomic number of 14. 
 
7)  Sulfur is in the same column of the periodic table as oxygen, but has electronegativity similar to carbon. Compared to water molecules, molecules of H2S  7)  _____ 
A)  will have greater cohesion to other molecules of H2S. 
B)  will have a greater tendency to form hydrogen bonds with each other. 
C)  will not form hydrogen bonds with each other. 
D)  will have a higher capacity to absorb heat for the same change in temperature. 
E)  will ionize more readily. 
 
8)  If a solution has a pH of 7, this means that  8)  _____ 
A)  there are no H+ ions in the water. 
B)  this is a solution of pure water, and the concentration of H+ ions in the water is 10-7 M. 
C)  the concentration of H+ ions in the water equals the concentration of OH- ions in the water. 
D)  this is a solution of pure water. 
E)  this is a solution of pure water, and the concentration of H+ ions equals the concentration of OH- ions in the water. 
 
9)  Temperature usually increases when water condenses. Which behavior of water is most directly responsible for this phenomenon?  9)  _____ 
A)  reactions with other atmospheric compounds 
B)  the high surface tension of water 
C)  the release of heat by the breaking of hydrogen bonds 
D)  the release of heat by the formation of hydrogen bonds 
E)  the change in density when it condenses to form a liquid or solid 
 

 
10)  Which of the groups shown above is a carbonyl functional group?  10)  _____ 
A)  A  B)  B  C)  C  D)  D  E)  E 
 
11)  The element present in all organic molecules is  11)  _____ 
A)  hydrogen. 
B)  carbon. 
C)  phosphorus. 
D)  oxygen. 
E)  nitrogen. 
 
12)  How many electron pairs does carbon share in order to complete its valence shell?  12)  _____ 
A)  4  B)  1  C)  8  D)  2  E)  3 
 
13)  A molecule with the chemical formula C6H12O6 is probably a  13)  _____ 
A)  carbohydrate and lipid only. 
B)  carbohydrate and monosaccharide only. 
C)  lipid. 
D)  carbohydrate. 
E)  monosaccharide 
 
14)  Which of the following statements about the 5' end of a polynucleotide strand of DNA is correct?  14)  _____ 
A)  The 5' end has a hydroxyl group attached to the number 5 carbon of ribose. 
B)  The 5' end is the fifth position on one of the nitrogenous bases. 
C)  The 5' end has a carboxyl group attached to the number 5 carbon of ribose. 
D)  The 5' end has a phosphate group attached to the number 5 carbon of ribose. 
E)  The 5' end has phosphate attached to the number 5 carbon of the nitrogenous base. 
 
15)  Which of the following is an example of hydrolysis?  15)  _____ 
A)  the synthesis of two amino acids, forming a peptide with the release of water 
B)  the synthesis of a nucleotide from a phosphate, a pentose sugar, and a nitrogenous base with the production of a molecule of water 
C)  the reaction of a fat, forming glycerol and fatty acids with the consumption of water 
D)  the reaction of a fat, forming glycerol and fatty acids with the release of water 
E)  the reaction of two monosaccharides, forming a disaccharide with the release of water 
 
16)  Cytochalasin D is a drug that prevents actin polymerization. A cell treated with cytochalasin D will still be able to  16)  _____ 
A)  extend pseudopodia. 
B)  perform amoeboid movement. 
C)  move vesicles around the cell. 
D)  form cleavage furrows. 
E)  contract muscle fibers. 
 
17)  If an individual has abnormal microtubules, due to a hereditary condition, in which organs or tissues would you expect dysfunction?  17)  _____ 
A)  microvilli, alveoli, and glomeruli: cellular projections that increase surface area 
B)  sperm, larynx, and trachea: cells and tissues that contain flagella or cilia 
C)  limbs, hearts, areas with a good deal of contraction 
D)  phagocytic cells and white blood cells that exhibit amoeboid movement 
E)  all ducts, such as those from salivary or sebaceous glands, that transport fluids 
 
18)  Which animal cell organelle contains enzymes that transfer hydrogen from various substrates to oxygen?  18)  _____ 
A)  lysosome 
B)  peroxisome 
C)  mitochondrion 
D)  Golgi apparatus 
E)  vacuole 
 
19)  The formulation of a model for a structure or for a process serves which of the following purposes?  19)  _____ 
A)  It functions as a testable hypothesis. 
B)  It records observations. 
C)  It serves as a data point among results. 
D)  It asks a scientific question. 
E)  It can only be arrived at after years of experimentation. 
 
20)  Which of the following is true of integral membrane proteins?  20)  _____ 
A)  They serve only a structural role in membranes. 
B)  They are usually transmembrane proteins. 
C)  They are loosely bound to the surface of the bilayer. 
D)  They are not mobile within the bilayer. 
E)  They lack tertiary structure. 
 
21)  A bacterium engulfed by a white blood cell through phagocytosis will be digested by enzymes contained in  21)  _____ 
A)  lysosomes. 
B)  peroxisomes. 
C)  Golgi vesicles. 
D)  secretory vesicles. 
E)  vacuoles. 
 


Rate of an enzyme-catalyzed reaction as a function of varying reactant 
concentration, with the concentration of enzyme constant.
 
22)  In the figure, why does the reaction rate plateau at higher reactant concentrations?  22)  _____ 
A)  The reaction nears equilibrium at high reactant concentrations. 
B)  The rate of the reverse reaction increases with reactant concentration. 
C)  Most enzyme molecules are occupied by substrate at high reactant concentrations. 
D)  Feedback inhibition by product occurs at high reactant concentrations. 
E)  The activation energy for the reaction increases with reactant concentration. 
 
23)  When you have a severe fever, what grave consequence may occur if the fever is not controlled?  23)  _____ 
A)  removal of the amino acids in active sites of your enzymes 
B)  binding of your enzymes to inappropriate substrates 
C)  destruction of your enzymes' primary structure 
D)  change in the tertiary structure of your enzymes 
E)  removal of amine groups from your proteins 
 
24)  The mathematical expression for the change in free energy of a system is ΔG =ΔH - TΔS. Which of the following is (are) correct?  24)  _____ 
A)  ΔG is the change in free energy. 
B)  T is the temperature in degrees Celsius. 
C)  ΔH is the change in entropy, the energy available to do work. 
D)  ΔS is the change in enthalpy, a measure of randomness. 
 
25)  Which of the following occurs in the cytosol of a eukaryotic cell?  25)  _____ 
A)  glycolysis and fermentation 
B)  oxidative phosphorylation 
C)  citric acid cycle 
D)  fermentation and chemiosmosis 
E)  oxidation of pyruvate to acetyl CoA 
 
26)  The free energy for the oxidation of glucose to CO2 and water is -686 kcal/mol and the free energy for the reduction of NAD+ to NADH is +53 kcal/mol. Why are only two molecules of NADH formed during glycolysis when it appears that as many as a dozen could be formed?  26)  _____ 
A)  Most of the free energy available from the oxidation of glucose is used in the production of ATP in glycolysis. 
B)  Glycolysis is a very inefficient reaction, with much of the energy of glucose released as heat. 
C)  There is no CO2 or water produced as products of glycolysis. 
D)  Glycolysis consists of many enzymatic reactions, each of which extracts some energy from the glucose molecule. 
E)  Most of the free energy available from the oxidation of glucose remains in pyruvate, one of the products of glycolysis. 
 
27)  The primary role of oxygen in cellular respiration is to  27)  _____ 
A)  act as an acceptor for electrons and hydrogen, forming water. 
B)  combine with carbon, forming CO2. 
C)  combine with lactate, forming pyruvate. 
D)  catalyze the reactions of glycolysis. 
E)  yield energy in the form of ATP as it is passed down the respiratory chain. 
 
28)  The light reactions of photosynthesis supply the Calvin cycle with  28)  _____ 
A)  light energy. 
B)  sugar and O2. 
C)  ATP and NADPH. 
D)  CO2 and ATP. 
E)  H2O and NADPH. 
 
29)  In C3 photosynthesis, the reactions that require ATP take place in  29)  _____ 
A)  the chloroplast, but is not part of photosynthesis. 
B)  the Calvin cycle alone. 
C)  neither the light reactions nor the Calvin cycle. 
D)  the light reactions alone. 
E)  both the light reactions and the Calvin cycle. 
 
30)  A gardener is concerned that her greenhouse is getting too hot from too much light, and seeks to shade her plants with colored translucent plastic sheets. What color should she use to reduce overall light energy, but still maximize plant growth?  30)  _____ 
A)  orange 
B)  green 
C)  any color will work equally well 
D)  blue 
E)  yellow 
 
31)  The termination phase of cell signaling requires which of the following?  31)  _____ 
A)  converting ATP to camp 
B)  removal of the receptor 
C)  apoptosis 
D)  activation of a different set of relay molecules 
E)  incompatibility of the binding of the signal molecule to the receptor 
 
The following questions are based on the figure below:


 
32)  Which of the following types of signaling is represented in the figure?  32)  _____ 
A)  synaptic 
B)  autocrine 
C)  long distance 
D)  paracrine 
E)  hormonal 
 
33)  The human population's life expectancy has increased significantly but seems to have an upper limit. Which of the following might be described as an ecological consequence of passing that upper limit by regulating cell death?  33)  _____ 
A)  a decrease in the ratio of younger to older members of the population 
B)  an increased need for gerontologists and other professionals to care for the elderly 
C)  a decrease in the birth rate 
D)  an increase in the relative frequency of deaths from cancer 
E)  an increase in the total population of humans on the planet 
 
34)  Proteins that are involved in the regulation of the cell cycle, and that show fluctuations in concentration during the cell cycle, are called  34)  _____ 
A)  kinases. 
B)  cyclins. 
C)  kinetochores. 
D)  ATPases. 
E)  proton pumps. 
 
35)  You have a series of cells, all of which were derived from tumors, and you first need to find out which ones are malignant. What could you do?  35)  _____ 
A)  Find out which ones have a higher rate of apoptosis. 
B)  Measure metastasis. 
C)  Time their cell cycles. 
D)  See which ones are not overproliferating. 
E)  Karyotype samples to look for unusual size and number of chromosomes. 
 
Use the data in Table 12.1 to answer the following questions.

The data were obtained from a study of the length of time spent in each phase of the cell cycle by cells of three eukaryotic organisms designated beta, delta, and gamma.



Table 12.1: Minutes Spent in Cell Cycle Phases
 
36)  The best conclusion concerning delta is that the cells  36)  _____ 
A)  contain no DNA. 
B)  contain no RNA. 
C)  are actually in the G0 phase. 
D)  divide in the G1 phase. 
E)  contain only one chromosome that is very short. 
 
37)  A tetrad includes which of the following sets of DNA strands?  37)  _____ 
A)  four sets of sister chromatids 
B)  eight sets of sister chromatids 
C)  two sets of sister chromatids that have synapsed 
D)  four sets of unique chromosomes 
E)  two single-stranded chromosomes that have synapsed 
 
38)  How do cells at the completion of meiosis compare with cells that have replicated their DNA and are just about to begin meiosis?  38)  _____ 
A)  They have half the number of chromosomes and half the amount of DNA. 
B)  They have twice the amount of cytoplasm and half the amount of DNA. 
C)  They have the same number of chromosomes and half the amount of DNA. 
D)  They have half the number of chromosomes and one-fourth the amount of DNA. 
E)  They have half the amount of cytoplasm and twice the amount of DNA. 
 
39)  When homologous chromosomes crossover, what occurs?  39)  _____ 
A)  Two sister chromatids exchange identical pieces of DNA. 
B)  Two chromatids get tangled, resulting in one re-sequencing its DNA. 
C)  Maternal alleles are "corrected" to be like paternal alleles and vice versa. 
D)  Each of the four DNA strands of a tetrad is broken and the pieces are mixed. 
E)  Specific proteins break the two strands and re-join them with their homologs. 
 
40)  Black fur in mice (B) is dominant to brown fur (b). Short tails (T) are dominant to long tails (t). What fraction of the progeny of crosses BbTt × BBtt will be expected to have black fur and long tails?  40)  _____ 
A)  1/16  B)  3/8  C)  3/16  D)  9/16  E)  1/2 
 
41)  Which of the following differentiates between independent assortment and segregation?  41)  _____ 
A)  The law of independent assortment requires describing two or more genes relative to one another. 
B)  The law of independent assortment is accounted for by observations of prophase I. 
C)  The law of segregation requires describing two or more genes relative to one another. 
D)  The law of segregation is accounted for by anaphase of mitosis. 
E)  The law of segregation requires having two or more generations to describe. 
 
42)  In the cross AaBbCc × AaBbCc, what is the probability of producing the genotype AABBCC?  42)  _____ 
A)  1/16  B)  1/32  C)  1/64  D)  1/4  E)  1/8 
 
43)  SRY is best described in which of the following ways?  43)  _____ 
A)  a gene required for development, and males or females lacking the gene do not survive past early childhood 
B)  a gene present on the X chromosome that triggers female development 
C)  a gene region present on the Y chromosome that triggers male development 
D)  an autosomal gene that is required for the expression of genes on the X chromosome 
E)  an autosomal gene that is required for the expression of genes on the Y chromosome 
 
44)  One possible result of chromosomal breakage is for a fragment to join a nonhomologous chromosome. What is this alteration called?  44)  _____ 
A)  transversion 
B)  deletion 
C)  inversion 
D)  translocation 
E)  duplication 
 
45)  Calico cats are female because  45)  _____ 
A)  multiple crossovers on the Y chromosome prevent orange pigment production. 
B)  a male inherits only one of the two X-linked genes controlling hair color. 
C)  the Y chromosome has a gene blocking orange coloration. 
D)  only females can have Barr bodies. 
E)  the males die during embryonic development. 
 
46)  At a specific area of a chromosome, the sequence of nucleotides below is present where the chain opens to form a replication fork:
3' C C T A G G C T G C A A T C C 5'
An RNA primer is formed starting at the underlined T (T) of the template. Which of the following represents the primer sequence?  46)  _____ 
A)  5' G C C U A G G 3' 
B)  5' G C C T A G G 3' 
C)  5' A C G U U A G G 3' 
D)  5' A C G T T A G G 3' 
E)  3' G C C T A G G 5' 
 
47)  What is the basis for the difference in how the leading and lagging strands of DNA molecules are synthesized?  47)  _____ 
A)  DNA polymerase can join new nucleotides only to the 3' end of a growing strand. 
B)  Helicases and single-strand binding proteins work at the 5' end. 
C)  The origins of replication occur only at the 5' end. 
D)  Polymerase can work on only one strand at a time. 
E)  DNA ligase works only in the 3' → 5' direction. 
 
48)  It became apparent to Watson and Crick after completion of their model that the DNA molecule could carry a vast amount of hereditary information in which of the following?  48)  _____ 
A)  side groups of nitrogenous bases 
B)  sequence of bases 
C)  phosphate-sugar backbones 
D)  complementary pairing of bases 
E)  different five-carbon sugars 
 
49)  A mutation results in a defective enzyme A. Which of the following would be a consequence of that mutation?  49)  _____ 
A)  an accumulation of B and C and no production of A 
B)  an accumulation of A and B and no production of C 
C)  an accumulation of A and no production of B and C 
D)  an accumulation of B and no production of A and C 
E)  an accumulation of C and no production of A and B 
 
50)  In order for a eukaryotic gene to be engineered into a bacterial colony to be expressed, what must be included in addition to the coding exons of the gene?  50)  _____ 
A)  eukaryotic tRNAs 
B)  the introns 
C)  eukaryotic ribosomal subunits 
D)  eukaryotic polymerases 
E)  a bacterial promoter sequence 
 

 
51)  What type of bonding is responsible for maintaining the shape of the tRNA molecule?  51)  _____ 
A)  peptide bonding between amino acids 
B)  covalent bonding between sulfur atoms 
C)  hydrogen bonding between base pairs 
D)  ionic bonding between phosphates 
E)  van der Waals interactions between hydrogen atoms 
 
52)  Most repressor proteins are allosteric. Which of the following binds with the repressor to alter its conformation?  52)  _____ 
A)  RNA polymerase 
B)  inducer 
C)  transcription factor 
D)  cAMP 
E)  promoter 
 
A researcher has arrived at a method to prevent gene expression from Drosophila embryonic genes. The following questions assume that he is using this method.
 
53)  The researcher in question measures the amount of new polypeptide production in embryos from 2—8 hours following fertilization and the results show a steady and significant rise in polypeptide concentration over that time. The researcher concludes that  53)  _____ 
A)  polypeptides were attached to egg membranes until this time. 
B)  the new polypeptides were inactive and not measurable until fertilization. 
C)  the results are due to building new cell membranes to compartmentalize dividing nuclei. 
D)  the resulting new polypeptides are due to translation of maternal mRNAs. 
E)  his measurement skills must be faulty. 
 
54)  You are given an experimental problem involving control of a gene's expression in the embryo of a particular species. One of your first questions is whether the gene's expression is controlled at the level of transcription or translation. Which of the following might best give you an answer?  54)  _____ 
A)  An analysis of amino acid production by the cell shows you that there is an increase at this stage of embryonic life. 
B)  You explore whether there has been alternative splicing by examining amino acid sequences of very similar proteins. 
C)  You measure the quantity of the appropriate pre-mRNA in various cell types and find they are all the same. 
D)  You assess the position and sequence of the promoter and enhancer for this gene. 
E)  You use an antibiotic known to prevent translation. 
 
55)  In recombinant DNA methods, the term vector can refer to  55)  _____ 
A)  a DNA probe used to identify a particular gene. 
B)  the sticky end of a DNA fragment. 
C)  the enzyme that cuts DNA into restriction fragments. 
D)  a plasmid used to transfer DNA into a living cell. 
E)  a SNP marker. 
 
Use the following information to answer the next few questions.

A eukaryotic gene has "sticky ends" produced by the restriction endonuclease EcoRI. The gene is added to a mixture containing EcoRI and a bacterial plasmid that carries two genes conferring resistance to ampicillin and tetracycline. The plasmid has one recognition site for EcoRI located in the tetracycline resistance gene. This mixture is incubated for several hours, exposed to DNA ligase, and then added to bacteria growing in nutrient broth. The bacteria are allowed to grow overnight and are streaked on a plate using a technique that produces isolated colonies that are clones of the original. Samples of these colonies are then grown in four different media: nutrient broth plus ampicillin, nutrient broth plus tetracycline, nutrient broth plus ampicillin and tetracycline, and nutrient broth without antibiotics.
 
56)  Bacteria containing a plasmid into which the eukaryotic gene has integrated would grow in  56)  _____ 
A)  the nutrient broth and the tetracycline broth only. 
B)  the ampicillin broth and the nutrient broth. 
C)  the nutrient broth, the ampicillin broth, and the tetracycline broth. 
D)  all four types of broth. 
E)  the nutrient broth only. 
 
57)  Which of the following describes the transfer of polypeptide sequences to a membrane to analyze gene expression?  57)  _____ 
A)  Southern blotting 
B)  Northern blotting 
C)  RT-PCR 
D)  Western blotting 
E)  Eastern blotting 
 
58)  In order to determine the probable function of a particular sequence of DNA in humans, what might be the most reasonable approach?  58)  _____ 
A)  Look for a reasonably identical sequence in another species, prepare a knockout of this sequence in that species, and look for the consequences. 
B)  Prepare a knockout mouse without a copy of this sequence and examine the mouse phenotype. 
C)  Mate two individuals heterozygous for the normal and mutated sequences. 
D)  Prepare a genetically engineered bacterial culture with the sequence inserted and assess which new protein is synthesized. 
E)  Genetically engineer a mouse with a copy of this sequence and examine its phenotype. 
 
59)  How is a physical map of the genome of an organism achieved?  59)  _____ 
A)  using recombination frequency 
B)  using DNA fingerprinting via electrophoresis 
C)  using restriction enzyme cutting sites 
D)  using sequencing of nucleotides 
E)  using very high-powered microscopy 
 
60)  Homeotic genes  60)  _____ 
A)  encode transcription factors that control the expression of genes responsible for specific anatomical structures. 
B)  are responsible for patterning during plant development. 
C)  are found only in Drosophila and other arthropods. 
D)  are the only genes that contain the homeobox domain. 
E)  encode proteins that form anatomical structures in the fly. 
 
61)  If the bacterium Staphylococcus aureus experiences a cost for maintaining one or more antibiotic-resistance genes, then what should happen in environments from which antibiotics are missing?  61)  _____ 
A)  These bacteria should be outcompeted and replaced by bacteria that have lost these genes. 
B)  The bacteria should start making and secreting their own antibiotics. 
C)  The bacteria should try to make the cost worthwhile by locating, and migrating to, microenvironments where traces of antibiotics are present. 
D)  These genes should continue to be maintained in case the antibiotics ever appear. 
 
62)  Which of the following observations helped Darwin shape his concept of descent with modification?  62)  _____ 
A)  Birds can be found on islands located farther from the mainland than the birds' maximum nonstop flight distance. 
B)  Fewer species live on islands than on the nearest continents. 
C)  South American temperate plants are more similar to the tropical plants of South America than to the temperate plants of Europe. 
D)  Species diversity declines farther from the equator. 
E)  Earthquakes reshape life by causing mass extinctions. 
 
63)  Which of the following pieces of evidence most strongly supports the common origin of all life on Earth?  63)  _____ 
A)  All organisms show heritable variation. 
B)  All organisms use essentially the same genetic code. 
C)  All organisms have undergone evolution. 
D)  All organisms reproduce. 
E)  All organisms require energy. 
 
64)  Blue light is that portion of the visible spectrum that penetrates the deepest into bodies of water. Ultraviolet (UV) light, though, can penetrate even deeper. A gene within a population of marine fish that inhabits depths from 500 m to 1,000 m has an allele for a photopigment that is sensitive to UV light, and another allele for a photopigment that is sensitive to blue light. Which of the following graphs best depicts the predicted distribution of these alleles within a population if the fish that carry these alleles prefer to locate themselves where they can see best?

   64)  _____ 
A)  A  B)  B  C)  C  D)  D 
 
65)  There are those who claim that the theory of evolution cannot be true because the apes, which are supposed to be closely related to humans, do not likewise share the same large brains, capacity for complicated speech, and tool-making capability. They reason that if these features are generally beneficial, then the apes should have evolved them as well. Which of these provides the best argument against this misconception?  65)  _____ 
A)  Adaptations are often compromises. 
B)  A population's evolution is limited by historical constraints. 
C)  Evolution can be influenced by environmental change. 
D)  Advantageous alleles do not arise on demand. 
 
66)  During an individual organism's lifetime, which of these is most likely to help the organism respond properly to changes in its environment?  66)  _____ 
A)  change in gene expression  B)  microevolution 
C)  change in allele or gene frequency  D)  change in average heterozygosity 
 
67)  The largest unit within which gene flow can readily occur is a  67)  _____ 
A)  phylum. 
B)  species. 
C)  hybrid. 
D)  genus. 
E)  population. 
 
The next few questions refer to the following description.

On the Bahamian island of Andros, mosquitofish populations live in various, now-isolated, freshwater ponds that were once united. Currently, some predator-rich ponds have mosquitofish that can swim in short, fast bursts; other predator-poor ponds have mosquitofish that can swim continuously for a long time. When placed together in the same body of water, the two kinds of female mosquitofish exhibit exclusive breeding preferences.
 
68)  Which two of the following have operated to increase divergence between mosquitofish populations on Andros?
1. 	improved gene flow
2. 	bottleneck effect
3. 	sexual selection
4. 	founder effect
5. 	natural selection  68)  _____ 
A)  2 and 3  B)  3 and 4  C)  2 and 4  D)  1 and 3  E)  3 and 5 
 
69)  According to the concept of punctuated equilibrium,  69)  _____ 
A)  given enough time, most existing species will branch gradually into new species. 
B)  transitional fossils, intermediate between newer species and their parent species, should be abundant. 
C)  evolution of new species features long periods during which changes are occurring, interspersed with short periods of equilibrium, or stasis. 
D)  natural selection is unimportant as a mechanism of evolution. 
E)  a new species accumulates most of its unique features as it comes into existence. 
 
70)  One explanation for the evolution of insect wings suggests that wings began as lateral extensions of the body that were used as heat dissipaters for thermoregulation. When they had become sufficiently large, these extensions became useful for gliding through the air, and selection later refined them as flight-producing wings. If this hypothesis is correct, modern insect wings could best be described as  70)  _____ 
A)  examples of natural selection's predictive ability. 
B)  adaptations. 
C)  mutations. 
D)  isolating mechanisms. 
E)  exaptations. 
 
The following questions refer to this hypothetical situation.

A female fly, full of fertilized eggs, is swept by high winds to an island far out to sea. She is the first fly to arrive on this island, and the only fly to arrive in this way. Thousands of years later, her numerous offspring occupy the island, but none of them resembles her. There are, instead, several species, each of which eats only a certain type of food. None of the species can fly, for their flight wings are absent, and their balancing organs (in other words, halteres) are now used in courtship displays. The male members of each species bear modified halteres that are unique in appearance to their species. Females bear vestigial halteres. The ranges of all of the daughter species overlap.
 
71)  In each fly species, the entire body segment that gave rise to the original flight wings is missing. The mutation(s) that led to the flightless condition could have  71)  _____ 
A)  duplicated all of the Hox genes in these flies' genomes. 
B)  altered the nucleotide sequence within a Hox gene. 
C)  altered the expression of a Hox gene. 
D)  all three of the above responses 
E)  two of the above answers are correct 
 
72)  Several scientific laboratories across the globe are involved in research concerning the origin of life on Earth. Which graph below, if the results were produced abiotically, would have the greatest promise for revealing important information about the origin of Earth's first genetic system?  72)  _____ 
A)  
 
B)  
 
C)  
 
D)  
 
 
73)  Members of which kingdom have cell walls and are all heterotrophic?  73)  _____ 
A)  Fungi  B)  Plantae  C)  Protista  D)  Monera  E)  Animalia 
 


Figure 26.5. Humans, chimpanzees, gorillas, and orangutans are members of a clade called the great apes, which shared a common ancestor about 18 million years ago (Figure 26.4). Gibbons and siamangs comprise a clade called the lesser apes. Tree-branch lengths indicate elapsed time.
 
74)  Which of these can be properly inferred from the phylogeny in Figure 26.5?  74)  _____ 
A)  The lesser apes are genetically more distinct from each other than the members of the great apes are from each other. 
B)  Together, the lesser apes and great apes form a clade. 
C)  Orangutans have existed for about 14 million years. 
D)  Chimps and humans should share more homoplasies than should chimps and gorillas. 
E)  Chimps and humans evolved from gorillas. 
 
The following questions refer to this phylogenetic tree, depicting the origins of life and of the three domains. Horizontal lines indicate instances of gene or genome transfer.



Figure 26.4. A possible phylogenetic tree for the three domains of life.
 
75)  Which of these processes can be included among those responsible for the horizontal components of Figure 26.4?  75)  _____ 
A)  mitosis 
B)  binary fission 
C)  endosymbiosis 
D)  S phase of the cell cycle 
E)  point mutations 
 
76)  Which of the following is a true statement about plant reproduction?  76)  _____ 
A)  Both male and female bryophytes produce gametangia. 
B)  Bryophytes are limited to asexual reproduction. 
C)  Gametangia protect gametes from excess water. 
D)  Embryophytes are small because they are in an early developmental stage. 
E)  Eggs and sperm of bryophytes swim toward one another. 
 
77)  If humans had been present to build log structures during the Carboniferous period (they weren't), which plant types would have been suitable sources of logs?  77)  _____ 
A)  whisk ferns and epiphytes 
B)  horsetails and bryophytes 
C)  charophytes, bryophytes, and gymnosperms 
D)  ferns, horsetails, and lycophytes 
E)  lycophytes and bryophytes 
 
78)  What is true of charophytes?  78)  _____ 
A)  They are examples of seedless vascular plants. 
B)  They are the closest living algal relatives of land plants. 
C)  They share some features in common with land plants, namely spores surrounded by sporopollenin and alternation of generations. 
D)  They are the ancestors of green algae. 
 
79)  An exchange surface in direct contact with the external environment is found in the  79)  _____ 
A)  brain. 
B)  skeletal muscles. 
C)  lungs. 
D)  liver. 
E)  heart. 
 
80)  To increase the effectiveness of exchange surfaces lining the lungs and the intestines, evolutionary pressures have  80)  _____ 
A)  increased the thickness of the membranes in these linings. 
B)  increased the exchange surface area with folds and branches. 
C)  increased the number of cell layers in these linings. 
D)  increased the volume of the cells in these linings. 
E)  decreased the metabolic rate of the cells in these linings. 
 
81)  Tissues are composed of cells, and tissues functioning together make up  81)  _____ 
A)  membranes. 
B)  organs. 
C)  organ systems. 
D)  organisms. 
E)  organelles. 
 
82)  Antigens are  82)  _____ 
A)  proteins that consist of two light and two heavy polypeptide chains. 
B)  proteins found in the blood that cause foreign blood cells to clump. 
C)  proteins released during an inflammatory response. 
D)  proteins embedded in B cell membranes. 
E)  foreign molecules that trigger the generation of antibodies. 
 
83)  An invertebrate, such as an insect, has innate immunity activity in its intestine that likely includes  83)  _____ 
A)  lysozyme. 
B)  mucus. 
C)  dendritic cells. 
D)  complement. 
E)  neutrophils. 
 
84)  The cells involved in innate immunity, whose absence increases the chances of developing malignant tumors, are  84)  _____ 
A)  natural killer cells. 
B)  helper T cells. 
C)  macrophages. 
D)  cytotoxic T cells. 
E)  B cells. 
 
85)  A chemical produced by an animal that serves as a communication to another animal of the same species is called  85)  _____ 
A)  a pheromone. 
B)  an agonistic promoter. 
C)  an imprinter. 
D)  an inducer. 
E)  a sign stimulus. 
 
86)  Fred and Joe, two unrelated, mature male gorillas, encounter one another. Fred is courting a female. Fred grunts as Joe comes near. As Joe continues to advance, Fred begins drumming (pounding his chest) and bares his teeth. Joe then rolls on the ground on his back, gets up, and quickly leaves. This behavioral pattern is repeated several times during the mating season. Choose the most specific behavior described by this example.  86)  _____ 
A)  territorial behavior 
B)  learned behavior 
C)  fixed action pattern 
D)  social behavior 
E)  agonistic behavior 
 
87)  Which of the following statements is true about certainty of paternity?  87)  _____ 
A)  Paternal behavior exists because it has been reinforced over generations by natural selection. 
B)  Young or eggs laid by a female are likely to contain the same genes as another female's eggs in a population of birds. 
C)  Males that guard females they have mated with are certain of their paternity. 
D)  Certainty of paternity is low when egg laying and mating occur together, as in external fertilization. 
E)  Certainty of paternity is high in most species with internal fertilization because the acts of mating and birth are separated by time. 
 
The eight climographs below show yearly temperature (line graph and left vertical axis) and precipitation (bar graph and right vertical axis) averages for each month for some locations on Earth. Choose the climograph that best answers the question or completes the statement. Climographs may be used once, more than once, or not at all.


 
88)  Which climograph shows the climate for location 5?  88)  _____ 
A)  A  B)  C  C)  D  D)  E  E)  H 
 
89)  Which of the following are important biotic factors that can affect the structure and organization of biological communities?  89)  _____ 
A)  light intensity, seasonality 
B)  predation, competition 
C)  temperature, water 
D)  nutrient availability, soil pH 
E)  precipitation, wind 
 
90)  As climate changes because of global warming, species' ranges in the northern hemisphere may move northward, using effective reproductive adaptations to disperse their seeds. The trees that are most likely to avoid extinction in such an environment are those that  90)  _____ 
A)  have seeds that are easily dispersed by wind or animals. 
B)  have seeds that become viable only after a forest fire. 
C)  have thin seed coats. 
D)  disperse many seeds in close proximity to the parent tree. 
E)  produce well-provisioned seeds. 
 
91)  To measure the population of lake trout in a 250-hectare lake, 400 individual trout were netted and marked with a fin clip, then returned to the lake. The next week, the lake was netted again, and out of the 200 lake trout that were caught, 50 had fin clips. Using the capture-recapture estimate, the lake trout population size could be closest to which of the following?  91)  _____ 
A)  80,000  B)  160  C)  200  D)  400  E)  1,600 
 
92)  Which of the following was the most significant limiting factor in human population growth in the 20th century?  92)  _____ 
A)  genocide 
B)  HIV 
C)  non-HIV disease 
D)  clean water 
E)  famine 
 
93)  Which of the following statements about the evolution of life histories is correct?  93)  _____ 
A)  Most populations have both r- and K-selected characteristics that vary under different environmental conditions. 
B)  K-selected populations are most often found in environments where density-independent factors are important regulators of population size. 
C)  K-selected populations rarely approach carrying capacity. 
D)  The reproductive efforts of r-selected populations are directed at producing just a few offspring with good competitive abilities. 
E)  Stable environments with limited resources favor r-selected populations. 
 
94)  The 1988 Yellowstone National Park lodgepole pine forest fires were likely the result of  94)  _____ 
A)  geysers. 
B)  infrequent rain episodes. 
C)  unextinguished campfires. 
D)  overgrazing by elk. 
E)  years of fire suppression by humans. 
 
95)  Which of the following studies would a community ecologist undertake to learn about competitive interactions?  95)  _____ 
A)  the grass species preferred by grazing pronghorn antelope and bison 
B)  nitrate and phosphate uptake by various hardwood forest tree species 
C)  stomach analysis of brown trout and brook trout in streams where they coexist 
D)  selectivity of nest sites among cavity-nesting songbirds 
E)  selectivity of nest sites among cavity-nesting songbirds, the grass species preferred by grazing pronghorn antelope and bison, nitrate and phosphate uptake by various hardwood forest tree species, and stomach analysis of brown trout and brook trout in streams where they coexist 
 
96)  Resource partitioning would be most likely to occur between  96)  _____ 
A)  sympatric populations of a predator and its prey. 
B)  sympatric populations of a flowering plant and its specialized insect pollinator. 
C)  sympatric populations of species with similar ecological niches. 
D)  allopatric populations of species with similar ecological niches. 
E)  allopatric populations of the same animal species. 
 
97)  The total biomass of photosynthetic autotrophs present in an ecosystem is known as  97)  _____ 
A)  trophic efficiency. 
B)  gross primary productivity. 
C)  net primary productivity. 
D)  secondary productivity. 
E)  standing crop. 
 
98)  How does inefficient transfer of energy among trophic levels result in the typically high endangerment status of many top-level predators?  98)  _____ 
A)  Top-level predators are destined to have small populations that are sparsely distributed. 
B)  Predators have relatively large population sizes. 
C)  Predators are more disease-prone than animals at lower trophic levels. 
D)  Top-level predators are more likely to be stricken with parasites. 
E)  Predators have short life spans and short reproductive periods. 
 
99)  Approximately 1% of the solar radiation that strikes a plant is converted into the chemical bond energy of sugars. Why is this amount so low?  99)  _____ 
A)  Only 1% of the wavelengths of visible light are absorbed by photosynthetic pigments. 
B)  Most solar energy strikes water and land surfaces. 
C)  Approximately 99% of the solar radiation is reflected. 
D)  Only the green wavelengths are absorbed by plants for photosynthesis. 
E)  Approximately 99% of the solar radiation is converted to heat energy. 
 
100)  Your friend is wary of environmentalists' claims that global warming could lead to major biological change on Earth. Which of the following statements can you use in response to your friend's suspicions?  100)  ____ 
A)  Sea levels will likely rise, displacing as much as 50% of the world's human population. 
B)  All statements listed could be used. 
C)  Through measurements and observations, we know that CO2 levels and temperature fluctuations are directly correlated, even in prehistoric times. 
D)  Global warming could have significant effects on agriculture in the United States. 
E)  We know that atmospheric carbon dioxide has increased over the past 150 years. 
 
101)  The primary difference between the small-population approach (S-PA) and the declining-population approach (D-PA) to biodiversity recovery is  101)  ____ 
A)  D-PA would use recently collected population data to calculate an extinction vortex. 
B)  S-PA kicks in for conservation biologists when population numbers fall below 500. 
C)  S-PA would investigate and eliminate all of the human impacts on the habitat of the species being studied for recovery. 
D)  D-PA would likely involve bringing together individuals from scattered small populations to interbreed in order to promote genetic diversity. 
E)  S-PA is interested in bolstering the genetic diversity of a threatened population rather than the environmental factors that caused the population's decline. 
 
Use the graph and information provided in the paragraph below to answer the following questions.

Flycatcher birds that migrate from Africa to Europe feed their nestlings a diet that is almost exclusively moth caterpillars. The graph below shows the mean dates of arrival, bird hatching, and peak caterpillar season for the years 1980 and 2000.


 
102)  The shift in the peak of caterpillar season is most likely due to  102)  ____ 
A)  earlier migration returns of flycatchers. 
B)  acid precipitation in Europe. 
C)  pesticide use. 
D)  global warming. 
E)  an innate change in the biological clock of the caterpillars. 

 

