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Question 2 
How is chemosynthesis different from photosynthesis? 

a. Chemosynthesis does not require enzymes. 
b. Chemosynthesis can occur in environments without sunlight. 
c. Chemosynthesis does not require reactants from outside the cell. 
d. Chemosynthesis produces sugars that organisms use as an energy source. 

 

Question 3 
Chief cells are found in the glands that line the inside of the stomach.  These cells secrete large 
amounts of enzymes to aid in food digestion. 

Which cellular structure will be more abundant in chief cells because of their high rate of 
enzyme secretion? 

a. Endoplasmic reticulum 
b. Nuclear envelope 
c. Cytoskeleton 
d. Cell wall 
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Question 5 
The diagram shows the nucleus and the cytoplasm of a cell. 

Identify the nucleic acid most commonly found in the nucleus, the nucleic acid that carries 
information from the nucleus into the cytoplasm, and the nucleic acid that carries amino acids 
in the cytoplasm.  

Copy a nucleic acid label into each of the three blank boxes. 

• Place only one label in each blank box. 
• You may use each label more than once. 
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Question 7 
The diagram shows part of a prairie food web. 

 

Which species in the food web would be subject to the greatest biomagnification of pesticides 
applied to the grasses. 

a. Deer 
b. Grasses 
c. Grasshoppers 
d. Hawks 
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Question 8 
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Stimulus for Question 9-11 
The map shows the geographic distribution of salamander subpopulations that descended from 
the common ancestor E. e. oregonensis.  Over millions of years, the salamanders moved south 
from what is now Oregon and northern California into areas to the east and west of California’s 
Central Valley. 

The salamanders were initially separated by a large lake, and later by the unsuitable habitat of 
the Central Valley itself.  Because of this geographic barrier, gene flow among some of the 
subpopulations is extremely limited, and in some cases has led to reproductive isolation. 
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Question 9 
Based on the salamander distribution data shown on the map, choose two salamander 
subpopulations between which gene flow can occur. 

Copy two Salamander Subpopulations labels into the blank boxes. 

• Copy only one salamander label (L, M, N, O. or P) into each blank box. 
• There may be more than one correct answer. 

 

 

Question 10 
Which two salamander subpopulations would be least likely to reproduce successfully if 
brought together? 

a. Salamanders L and M 
b. Salamanders L and N 
c. Salamanders P and N 
d. Salamanders P and O 
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Question 11 
Complete the blank cladogram using the information in the salamander distribution map and 
accompanying explanatory text. 

Place the correct salamander letter into each of the blank boxes. 

• You should use all of the salamanders. 
• There may be more than one correct answer. 
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Question 12 
In Labrador retriever dogs, the black coat color allele (B) is dominant over thee chocolate coat 
color allele (b).  However, some litters produce dogs that have a yellow coat color.   Scientists 
have determined this is because of a second gene that can influence coat color.  If this 
eumelanin gene is recessive for both alleles (e), the dog’s coat will be yellow regardless of the 
alleles for the other coat color gene. 

A dog breeder sets up a cross between a dog that is homozygous dominant for coat color (BB) 
and heterozygous for eumelanin (Ee) with a dog that is homozygous recessive for coat color 
(bb) and heterozygous for eumelanin (Ee). 

Place the dogs in the Punnett square to show the coat color phenotypes that would result from 
this cross.  Place a B for Black, C for Chocolate, and Y for yellow in the squares. 

• You may use each dog more than once. 
• You should fill all the blank boxes in the Punnett square. 
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Question 13 
The cladogram shows the evolutionary relationships among four species.  One of the species in 
the cladogram is labeled as Species X. 

Place a check on the blank box or boxes to select the species that are members of the smallest 
clade that includes Species X. 
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Question 14 
Scientists collect data on the size and number of worms that three bird species prefer to eat.  
The feeding preference data of the three bird species are shown. 

 

Which statement is supported by the data? 

a.  No competition for food exists within any of the three bird species. 
b. At least three different species of worms are eaten by the three bird species. 
c. Selection pressure from the three bird species will result in a worm population with only 

small and large worms. 
d. Less competition between the three bird species will be observed if a range of 

differently sized worms are available. 
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Question 15 
Three identical red blood cells, in side view, are placed in three different salt water solutions, as 
shown in the diagram.  Predict the net flow of water (H2O) into or out of each cell.  Then predict 
the effects of this water movement on the structure of each cell.  Assume the volume pictured 
inside the red blood cell is the same as the volume pictured outside the cell. 

A.  Place the correct picture label (1, 2, or 3) in each blank box to show the net flow of 
water into or out of each cell. 

B. Place the correct picture label (4, 5, or 6) in each blank box to show what will happen to 
the structure of each cell after the water movement occurs.  
 

• Copy only one picture label in each box. 
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Question 16 
The following question has two parts.  First, answer part A.  Then, answer part B. 

Part A 

Which statement describes crossing over as it occurs in meiosis. 

a. The alleles of a gene separate. 
b. Spindle fibers pull apart sister chromatids. 
c. Genes move to opposite ends of the chromosomes. 
d. Homologous chromosomes exchange segments of DNA. 

Part B 

Which method do scientists use to confirm that crossing over occurs? 

a. Cloning 
b. Dihybrid crosses 
c. Gel electrophoresis 
d. Genetic engineering 

 

Question 22 
Which molecule was coded for by the longest piece of DNA, assuming that no post-
transcriptional RNA processing or splicing has occurred? 

a. A protein with 25 amino acids 
b. A polysaccharide with 60 sugars 
c. An mRNA molecule with 20 codons 
d. An mRNA molecule with 45 nucleotides 
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Question 23 
An island frog population is made up of two phenotypes, green and brown, caused by different 
colorations alleles.  The frequency of coloration alleles is shown in the Original Population box 
in the diagram.  Because of changes in the environment, green frogs become more visible to 
predators and brown frogs are better camouflaged. 

A. Place colored symbols (G for green, B for brown) into the New Population box to predict 
the frequency of frog coloration alleles due to the changes in the environment. 

B. Select the evolutionary mechanism that would cause this change in allele frequency. 
 

• There may be more than one correct answer. 
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Question 24 
The following question has two parts.  First, answer part A.  Then, answer part B. 

Part A 

DNA-DNA hybridization is a technique used to determine the relatedness among different species.  
During hybridization, scientist combine a single strand of DNA from two different species.  They heat 
these combined strands in small increments, and observe the temperature of which most of the strands 
in the sample separate.   Scientists compare the differences in separation temperatures form single-
species DNA strands to hybridized DNA strands, since a greater difference in separation temperature 
indicates fewer base pair similarities between each organism.  The table shows data for six species. 

 

Which pair of species is the most closely related? 

a. Species 4 and species 5 
b. Species 5 and species 6 
c. Species 2 and species 4 
d. Species 2 and species 6 

Part B 

Select the two statements that describe evidence to support the determination of the most closely 
related pair of species. 

� Hybrid DNA will separate easily when two species share more common ancestors 

� Similar temperatures are needed to separate DNA from species that share more genetic similarities. 

� Higher temperatures are needed to separate hybrid DNA from two species with greater differences in 
genomes. 

� Species that have diverged from a common ancestor more recently will also share more 
complementary base pairs. 
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Question 38 
Park rangers track the size of a stable deer population in a protected forest preserve.  An area 
of neighboring land is added to the protected forest preserve. 

Park rangers plan a survey over a ten-year period (B on the graph) to measure how the deer 
population changes as a result of the territory added to the preserve.  They set up the graph as 
shown. 

 

Select the boxes to predict the population and carrying capacity data that will be recorded by 
the park rangers. 
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Question 46 
A student studying feather color inheritance in certain species of chickens observes that the chickens 
have black (homozygous), blue (heterozygous), or white (homozygous) feathers.  The student 
hypothesizes that this feather color trait follows the incomplete dominance inheritance pattern. 

Which data table would support the student’s hypothesis? 

 

 


