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Question 1 
DNA examples taken from rats from the same colony produce the four gel electrophoresis 
banding patterns shown.  Determine the relationships between Rat A and the other three rats 
tested: B, C, and D. 

Fill in the blanks with the correct relationship labels under the electrophoresis patterns for rats 
B, C. an D. 

• Place only one label in each blank box. 
• You may use each label more than once. 
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Question 2 
The question shows the number of amino acid differences among organism A through E for a 
common protein with 113 amino acids. 

Use the data in the table to complete the cladogram by filling in the blank with the correct 
organism label. 

• Place only one organism label in each blank box. 
• There may be more than one correct answer. 
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Question 3 
DNA sequences for a number of bird families in order Passeriformes are shown.   Differences in 
the DNA sequences between the Ptiloris family and other bird families in this order are 
highlighted in red. 

An incomplete phylogenetic tree that notes important differences in the DNA among these bird 
families is also shown.  Use the DNA sequence data to complete the phylogenetic tree. 

Copy each label into the correct blank box in the phylogenetic tree. 
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Question 4 
Scientists have found an allele of a plant gene that may protect plants from some types of 
insects.  To determine whether the allele is present in other plants of the species or is a recent 
mutation, they conducted the following experiment: 

• Isolate a sample of deoxyribonucleic acid (DNA) known to contain the allele from one 
plant that is unaffected by insects. 

• Isolate a sample of DNA that may contain the allele from three plants of the same 
species growing in the same location. 

• Treat the resistant DNA sample and the three DNA samples from the other plants with 
the same restriction enzymes to generate smaller segments of DNA. 

• Load and run a gel electrophoresis to separate the DNA segments. 
• Analyze the results of the gel electrophoresis. 

Circle the DNA sample(s) that has the same allele as the resistant plant. 
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Question 5 
How could genetic engineering be used to produce a more successful crop in a hot, dry climate? 

a. Non-essential DNA could be removed from the genomes of the crop plants. 
b. DNA from plants adapted to dry areas could be added to the genomes of the crop 

plants. 
c. RNA from a variety of nonagricultural plants could be added to the genomes of the crop 

plants. 
d. mRNA transcripts of genes from dry weather crops could be added to the fertilizer used 

on the crop plants. 

Question 6 
A mutation occurs in the DNA base sequence GGG GAG TTA, resulting in the base sequence 
GGA GAG TTA.  Use the information in the table to determine the effect of this mutation on the 
amino acid chain produced. 

 

What is the effect, if any, of this mutation on the amino acid chain produced? 

a. Proline is now lysine and leucine is unchanged. 
b. Proline is now lysine and asparagine is unchanged 
c. Proline is unchanged and asparagine is unchanged 
d. Proline is unchanged and leucine is now phenylalanine 
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Question 7 
The graph shows the growth curve for a population of Ohio gray squirrels in a hypothetical 
environment that has no predators and no limit on resources. 

 

 

In reality, natural environments will always have resource limitations. 

Which graph realistically predicts growth for a natural squirrel population with no predators? 
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Question 8 
Scientists study anaerobic fermentation in yeast cells incubated at different temperatures. 

The amount of carbon dioxide (CO2) detected at each temperature in two trials is shown in the 
table. 

 

A. Identify the products of fermentation by filling in the blanks with the correct product 
labels. 

B. Identify the optimal temperature for fermentation by filling in the blank with the correct 
temperature label. 

• Copy only one label into each blank box. 
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Question 9 
In a particular species of mice, a single gene (B or b) determines tail length.  The short-tail allele 
is sex-linked and dominant.  Shading in the pedigree below indicates that an individual has a 
short tail.  The pedigree shows the pattern of inheritance of the short-tail allele over three 
generations of mice. 

 

Individual 6 is female.  What is the genotype of individual 6? 

a. XBXb 
b. XbXb 
c. XBY 
d. XbY 

 

Question 10 
A student is asked to draw four cells.  Which drawing is a representation of a prokaryotic cell? 
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Question 11 
Some bacterial have developed a resistance to antibiotics through random mutations.  One 
such mutation allows bacteria to produce enzymes that inactivate the antibiotics when they 
enter the bacteria. 

Which statement describes how this mutation occurs? 

a. The mutation occurs when nucleic acids are replicated. 
b. The mutation occurs in chloroplasts during photosynthesis. 
c. The mutation occurs in mitochondria during cellular respiration. 
d. The mutation occurs when molecules move across the cell membrane. 

 

Question 12 
The diagram shows an incomplete cross-section of a cell membrane.  Three different particles 
are shown moving across the membrane into or out of the cell. 

Determine the appropriate transport mechanism of each particle and write in the correct 
membrane segment into each blank box to complete the cross-section diagram. 

• Write in only one membrane segment. 
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Question 13 
A biologist conducting a long-tern field study notice there were two types of mice in a valley.  
One type of mouse had webbed toes, and one type of mouse lacked webbed toes.  A dam was 
built in the valley turning the land into a wetland.  As the years passed, all mice living in the 
valley were found to have webbed toes.  No mice were found with non-webbed toes. 

Which statement best explains the observed change in the mouse population? 

a. Webbed toes in mice are controlled by the environment. 
b. The mice grew webbing to move more efficiently in the new environment. 
c. Webbed-toed mice survived better and reproduced more than mice without webbed 

toes. 
d. The increased water levels in the valley increased the mutation rate in the mouse 

population.  

Question 14 
A cladogram of several members of the phylum Arthropoda is shown.  Two new species, X and 
Y, have recently been discovered.  The table shows the traits that these two new species 
possess. 

Fill in the blanks with the correct labels of Species X and Y in the cladogram. 

• There may be more than one correct answer. 
• You do not need to fill in all the boxes. 
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Question 15 
Which pair of organelles works together to give structure and support in animal cells? 

a. Cell wall and cytoplasm 
b. Cytoskeleton and Golgi complex 
c. Cell membrane and cytoskeleton 
d. Endoplasmic reticulum and cell membrane 

 

Question 16 
In most species, scientists have observed that related individuals share about 80% of the same 
genes.   Cheetahs today, however, are known to share 99% of the same genes. 

What does this lack of genetic diversity imply about the history of the cheetah population? 

a. Cheetahs never have experienced mutations. 
b. Cheetahs have experienced reproductive isolation. 
c. Cheetahs interbred with other large cat species. 
d. Cheetahs share a common ancestor with other large cat species. 

Question 17 
A group of students studied four different cell specimens under a microscope and recorded 
information about each cell in this table. 

 

Which cell specimen is a prokaryote? 

a. Cell 1 
b. Cell 2 
c. Cell 3 
d. Cell 4 
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Question 18 
The diagram shows a plant cell with several structures numbered. 

 

Identify two cell structures involved in the function described. 

Place a structure number into each of the blank boxes. 

• You do not need to use all the numbers. 
• Place only one number in each blank box. 

Question 19 
Scientists construct the cladogram shown, of plants in the genus Clusia, based on evidence collecteed 
from DNA analysis. 

 

Which conclusion is supported by the cladogram? 

a. C. valerioi and C. rosea are the most closely related of the four species. 
b. C. rosea and C. cylindrical are the most closely related of the four species. 
c. C cupulata and C. valerioi are the most closely related of the four species. 
d. C cupulata and C. cylindrical are the most closely related of the four species.  
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Question 20 
A population of stone crabs is composed equally of the three phenotypes: 

• Dark brown (BB) 
• Medium brown (Bb) 
• Light brown (bb) 

The crabs’ color is controlled by incomplete dominance. 

An introduced crab predator favors medium brown crabs, while avoiding the dark brown and 
light brown crabs.  Predict how this selection pressure will affect the relative frequencies of the 
B and b alleles in future generations of crabs.  Assume all other selection pressures remain the 
same, and that there is no migration of crabs into or out of the population. 

 

Fill in the blanks with the correct prediction label next to each allele. 

• Use only one label into each blank box. 
• You do not need to use all the labels. 
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Question 21 
Rabbits were introduced to Australia in the 1800’s.  They rapidly overpopulated because they 
had few natural predators in the area.  To control their population, scientists introduced a 
rabbit-specific virus into the population, and their numbers greatly decreased.  However, after 
several generations, the rabbit population began to increase again. 

Which statement explains the new increase in the number of rabbits? 

a. The rabbits interbred with native rabbit species. 
b. Some of the rabbits had a natural immunity to the virus. 
c. Some of the rabbits learned to survive even though they were sick.  
d. The rabbits were able to have more offspring by changing their reproductive cycles. 
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Question 22 
Cladograms show evolutionary relationships among species.  Several species of organisms, an 
incomplete cladogram and labels representing inherited traits are shown. 

 

 

A. Place an organism label (A, B, C or D) in each of the blank boxes to show relatedness 
among the organisms. 

B. Place a trait label on the cladogram to show when the traits appeared.  Place the trait 
labels on or near the blue dots on the cladogram. 

• You do not need to use all of the organisms. 
• You should use all of the trait labels. 
• There may be more than one correct answer. 

  

A 

B 

C

 
D 
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Question 23 
The presence of which structure helps classify and organism as eukaryotic? 

a. Nucleus 
b. Cell wall 
c. Flagellum 
d. Chromosome 

 

 

Question 24 
Which type of macromolecule stores energy and provides thermal insulation for thee body? 

a. Lipid 
b. Protein 
c. Nucleic acid 
d. Carbohydrate 

 

Question 25 
From an evolutionary perspective, what is the significance of reproductive isolation developing 
between two populations within a species. 

a. Speciation due to reproductive isolation results in extinction of the ancestral species. 
b. When two populations cannot interbreed, the flow of genetic information between 

them stops. 
c. Ove time, reproductive isolation leads to increasing competition between the 

populations. 
d. When the size of breeding populations decreases, the mutation rate decreases resulting 

in greater fitness. 
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Question 26 
Thee diagram shows four different cells from the same animal. 

 

Which statement about the cells is accurate? 

a. Thee four cells have identical DNA sequences 
b. Cell 3 and cell 4 have the longest DNA sequences because they have longer shapes. 
c. The four cells are different shapes because they come from different parent organisms. 
d. Cell 1 and Cell 2 have all the same active genes even though they are from different 

body systems. 

Question 27 
The diagram depicts the process of crossing over, which occurs between homologous 
chromosomes during gamete formation. 

 

What is the result of this process? 

a. An increase in offspring variation 
b. The deletion of amino acids in proteins 
c. An increase in mutations in genetic material 
d. The production of gametes that are genetically identical 
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Question 28 
A scientist studies a population of lizards to determine whether or not the population is 
evolving. 

 

A. Place a check on the condition(s) that would cause the population to be in  Hardy-
Weinberg equilibrium. 

B. Fill in the blank with the correct phrase to describe what occurs when Hardy-Weinberg 
conditions are met. 
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Question 29 
The lake trout is a native species, and the sea lamprey is an invasive species of the Great Lakes.  
An effective chemical control program was begun on the invasive species in year 30. 

A. Draw in the dashed red line and the solid blue line into the Key at the bottom of the 
graph to show which fish species is represented by which color. 

B. Draw the red triangle shape and the blue square shape onto the graph to predict the 
fish populations at year 50, following the control program. 

• There may be more than one correct answer. 
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Question 30 
The graph shows changes to a population over time.  Four points on the graph are identified by 
number. 

 

Place a graph position number label in each blank box next to the statement that correctly 
describes the population change at that point on the graph. 

• Place only one label in each box. 
• You do not need to use all the labels. 
• You may use a label more than once. 

 

 


