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85  

Which statement best describes the relationship between cells, DNA, and proteins? 
 
(1) Cells contain DNA that controls the production of proteins. 
(2) DNA is composed of proteins that carry coded information for how cells function. 
(3) Proteins are used to produce cells that link amino acids together into DNA. 
(4) Cells are linked together by proteins to make different kinds of DNA molecules. 

Answer:  

1    

86  

Which sequence of terms represents a decrease from the greatest number of structures to the least number of 
structures present in a cell? 
 
(1) nucleus → gene → chromosome 
(2) gene → nucleus → chromosome 
(3) gene → chromosome → nucleus 
(4) chromosome → gene → nucleus 

Answer:  

3    



87  

Which two organ systems provide materials required for the human body to produce ATP? 
 
(1) reproductive and excretory 
(2) digestive and respiratory 
(3) respiratory and immune 
(4) digestive and reproductive 

Answer:  

2    

88  

Some human body cells are shown in the diagrams below. 
 

 
These groups of cells represent different 
 
(1) tissues in which similar cells function together 
(2) organs that help to carry out a specific life activity 
(3) systems that are responsible for a specific life activity 
(4) organelles that carry out different functions 

Answer:  

1    

89  

Strawberries can reproduce by means of runners, which are stems that grow horizontally 
along the ground. At the region of the runner that touches the ground, a new plant develops. The new plant is 
genetically identical to the parent because 
 
(1) it was produced sexually 
(2) nuclei traveled to the new plant through the runner to fertilize it 
(3) it was produced asexually 
(4) there were no other strawberry plants in the area to provide fertilization 

Answer:  

3    

90  

Genes involved in the production of abnormal red blood cells have an abnormal sequence of 
 
(1) ATP molecules  
(2) amino acids  
(3) sugars 
(4) bases 

Answer:  

4    

91  

Research has shown that certain body cells, known as stem cells, can develop into a variety of specialized cells. 
Various factors can cause stem cells to develop into different types of mature cells. These different types of 



mature cells result from 
 
(1) different antibodies and mitotic cell division 
(2) identical genetic codes and meiotic cell division 
(3) different environments of the cells and the functioning of different parts of the genetic 
code 
(4) similar steps in the development of the cells and a reduction in the number of chromosomes in each cell 

Answer:  

3    

92  

Which statement is true of both mitosis and meiosis? 
 
(1) Both are involved in asexual reproduction. 
(2) Both occur only in reproductive cells. 
(3) The number of chromosomes is reduced by half. 
(4) DNA replication occurs before the division of the nucleus. 

Answer:  

4    

93  

A cell resulting from the fertilization of an egg begins to divide. Two cells are formed that normally remain attached 
and could develop into a new individual. If the two cells become separated, which statement describes what would 
most likely occur? 
 
(1) The cells would each have all of the needed genetic information, and both could survive. 
(2) The cells would each have only one-half of the needed genetic information, so both 
would die. 
(3) One cell would have all of the needed genetic information and would survive, but the other would have none of 
the needed genetic information and would die. 
(4) Each cell would have some of the needed genetic information, but would be unable to 
share it, so both would die. 

Answer:  

1    

94  

Down syndrome is a genetic disorder caused by the presence of an extra chromosome in the body cells of 
humans. This extra chromosome occurs in a gamete as a result of 
 
(1) an error in the process of cloning 
(2) an error in meiotic cell division 
(3) a gene mutation 
(4) replication of a single chromosome during mitosis 

Answer:  

2    

95  

When organisms break the bonds of organic compounds, the organisms can 
 
(1) use the smaller molecules to plug the gaps in the cell membrane to slow diffusion 
(2) use the energy obtained to digest molecules produced by respiration that uses oxygen 
(3) obtain energy or reassemble the resulting materials to form different compounds 
(4) excrete smaller amounts of solid waste materials during vigorous exercise 

Answer:  

3    

96  

Part of embryonic development in a species is illustrated in the diagram below. 



 

 
Which set of factors plays the most direct role in controlling the events shown in the diagram? 

(1) genes, hormones, and cell location 
(2) antibodies, insulin, and starch 
(3) ATP, amino acids, and inorganic compounds 
(4) abiotic resources, homeostasis, and selective breeding 

Answer:  

1    

Standard(s): 4.1.10.C  

Base your answers to the following questions on the information below and on your knowledge of biology.  
 
In a class, each student made three models of the small intestine using three artificial membrane tubes. They filled 
each of the three tubes with equal amounts of water, starch, protein, and vitamin C. They added starch-digesting 
enzyme to tube 1. They added protein-digesting enzyme to tube 2. No enzyme was added to tube 3. The ends of the 
membrane tubes were sealed and the tubes were soaked for 24 hours in beakers of pure water. The beakers were 
numbered 1, 2, and 3, corresponding to the number of the tube they contained. At the end of the experiment, the 
students removed the tubes and tested the water in the beakers for the presence of nutrients. 
 

97  

Standard(s): 4.1.10.C  

Sugar would most likely be present in the water in 
 
(1) beaker 1, only 
(2) beaker 2, only 
(3) beakers 1 and 3, only 
(4) beakers 1, 2, and 3 

Answer:  

1    
 

98  

Which statement would be a valid inference if vitamin C had been present in the water in each beaker? 
 
(1) The water synthesized vitamin C. 
(2) Vitamin C is a small molecule. 
(3) The membrane tube produced vitamin C. 
(4) The concentration of vitamin C is higher in the beaker than in the membrane tube. 

Answer:  

2    
 

 

99  

What is the volume of the liquid in the graduated cylinder shown below? 
 

/Standard/StandardsBrowser#23219
/Standard/StandardsBrowser#23219


 
(1) 23 mL  
(2) 26 mL  
(3) 27 mL 
(4) 28 mL 

Answer:  

2    

100  

The diagrams below show four different one-celled organisms (shaded) in the field of view of the same microscope 
using different magnifications. Which illustration shows the largest one-celled organism? 
 

 
 

Answer:  

3    

Based on their analysis of the differences in amino acid sequences of one kind of protein, scientists prepared the 
evolutionary tree shown below. 



 

 

101  

According to this diagram, the DNA of which pair of organisms would show the greatest similarity? 
 
(1) penguin and turtle 
(2) horse and donkey 
(3) snake and tuna 
(4) turtle and rabbit 

Answer:  

2    
 

102  

Older systems of classification always placed penguins, chickens, ducks, and pigeons in the bird group and 
turtles and snakes in the reptile group. Does this diagram support the older system of classification? Explain your 
answer. [1] 
 
_________________________________________________________________  
 
_________________________________________________________________ 

Scoring Guide:  

Allow 1 credit for stating that the diagram does not support the older system of classification and providing an 
explanation. Acceptable responses include, but are not limited to: 

 Snakes are in their own group, rather than grouped with turtles. 

 Turtles are on the same branch as the birds. 

 Snakes have one kind of protein that is very different from that found in turtles and birds. 
 

103  



According to this diagram, is the pig more closely related to the dog or the kangaroo?Justify your answer. [1] 
 
_________________________________________________________________  
 
_________________________________________________________________  

Scoring Guide:  

Allow 1 credit for stating that the pig is more closely related to the dog than it is to the kangaroo, and justifying 
that answer. Acceptable responses include, but are not limited to: 

 separated more recently 

 closer together on the tree 

 have a more recent common ancestor 
The protein in the pig is more similar to that in the dog. 

 

104  

An increase in heart rate will most likely result in 

(1) a decrease in metabolic rate 
(2) an increase in pulse rate 
(3) an increase in cell division 
(4) a decrease in body temperature 

Answer:  

2    

105  

Beak structures differ between individuals of one species of bird. These differences most likely indicate 
 
(1) the presence of a variety of food sources 
(2) a reduced rate of reproduction 
(3) a large supply of one kind of food 
(4) an abundance of predators 

Answer:  

1    

106  

The chart below contains both autotrophic and 
heterotrophic organisms. 
 
 

 A owl  cat  shark  

 B  mouse corn  dog  

 C  squirrel bluebird  alga  

 
Organisms that carry out only heterotrophic 
nutrition are found in 
 
(1) row A, only                         (3) rows A and B 
(2) row B, only                         (4) rows A and C 

Answer:  

1     

107  

A stable pond ecosystem would not contain 
 
(1) materials being cycled 



(2) oxygen 
(3) decomposers 
(4) more consumers than producers  

Answer:  

4     

108  

Although all of the cells of a human develop 
from one fertilized egg, the human is born with 
many different types of cells. Which statement 
best explains this observation? 
 
(1)  Developing cells may express different parts 
       of their identical genetic instructions. 
(2)  Mutations occur during development as a 
       result of environmental conditions. 
(3)  All cells have different genetic material. 
(4)  Some cells develop before other cells.  

Answer:  

1     

109  

Humans require organ systems to carry out life 
processes. Single-celled organisms do not have 
organ systems and yet they are able to carry out 
life processes. This is because 
 
(1)  human organ systems lack the organelles 
       found in single-celled organisms 
(2)  a human cell is more efficient than the cell of 
       a single-celled organism 
(3)  it is not necessary for single-celled organisms 
       to maintain homeostasis 
(4)  organelles present in single-celled organisms 
       act in a manner similar to organ systems 
 
 

Answer:  

4     

110  

Certain poisons are toxic to organisms because 
they interfere with the function of enzymes in 
mitochondria. This results directly in the inability 
of the cell to 
 
(1)  store information 
(2)  build proteins 
(3)  release energy from nutrients 
(4)  dispose of metabolic wastes  

Answer:  

3     

111  

At warm temperatures, a certain bread mold can 
often be seen growing on bread as a dark-colored 
mass. The same bread mold growing on bread in 
a cooler environment is red in color. Which 
statement most accurately describes why this 



change in the color of the bread mold occurs? 
 
(1)  Gene expression can be modified by inter - 
       actions with the environment. 
(2)  Every organism has a different set of coded 
       instructions. 
(3)  The DNA was altered in response to an 
       environmental condition. 
(4)  There is no replication of genetic material in 
       the cooler environment. 
 
 

Answer:  

1     

112  

Asexually reproducing organisms pass on hereditary 
information as 
 
(1)  sequences of A, T, C, and G 
(2)  chains of complex amino acids 
(3)  folded protein molecules 
(4)  simple inorganic sugars 
 
 

Answer:  

1     

113  

Species of bacteria can evolve more quickly than 
species of mammals because bacteria have 
 
(1)  less competition 
(2)  more chromosomes 
(3)  lower mutation rates 
(4)  higher rates of reproduction 
 
 

Answer:  

4     

114  

The diagram below represents the synthesis of a portion of a complex molecule in an organism. 
 

 
Which row in the chart could be used to identify the building blocks and product in the diagram? 
 
 

 Row   Building Blocks       Product  

 (1) 
 starch molecules 
 

glucose  

 (2) 
 amino acid molecules 
 

part of protein  

 (3) 
 sugar molecules 
 

ATP  



 (4) 
 DNA molecules                
 

part of starch            

 
 
 

Answer:  

2     

115  

Which diagram best represents the relative locations of the structures in the list below? 
A–chromosome 
B–nucleus 
C–cell 
D–gene 
 

 

Answer:  

2     

116  

Which nuclear process is represented below? 
 

 
(1) recombination                                                   (3) replication 
(2) fertilization                                                         (4) mutation 

Answer:  

3     

117  

For centuries, certain animals have been crossed 
to produce offspring that have desirable qualities. 
Dogs have been mated to produce 
Labradors, beagles, and poodles. All of these 
dogs look and behave very differently from one 
another. This technique of producing organisms 
with specific qualities is known as 
 
(1) gene replication                         (3) random mutation 
(2) natural selection                         (4) selective breeding  

Answer:  

4     

118  

Certain insects resemble the bark of the trees on 
which they live. Which statement provides a 
possible biological explanation for this resemblance? 
 



(1)  The insects needed camouflage so they 
       developed protective coloration. 
(2)  Natural selection played a role in the development 
       of this protective coloration. 
(3)  The lack of mutations resulted in the protective 
       coloration. 
(4)  The trees caused mutations in the insects 
       that resulted in protective coloration. 
 
 

Answer:  

2     

119  

When is extinction of a species most likely to 
occur? 
 
(1)  when environmental conditions remain the 
       same and the proportion of individuals within 
       the species that lack adaptive traits 
       increases 
(2)  when environmental conditions remain the 
       same and the proportion of individuals within 
       the species that possess adaptive traits 
       increases 
(3)  when environmental conditions change and 
       the adaptive traits of the species favor the 
       survival and reproduction of some of its 
       members 
(4)  when environmental conditions change and 
       the members of the species lack adaptive 
       traits to survive and reproduce 
 
 

Answer:  

4     

120  

Standard(s): BIO.A.1.2  

In what way are photosynthesis and cellular 
respiration similar? 
 
(1)  They both occur in chloroplasts. 
(2)  They both require sunlight. 
(3)  They both involve organic and inorganic 
       molecules. 
(4)  They both require oxygen and produce 
       carbon dioxide. 
 

Answer:  

3     

121  

Which process will increase variations that could 
be inherited? 
 
(1)  mitotic cell division 
(2)  active transport 

/Standard/StandardsBrowser#28610


(3)  recombination of genes 
(4)  synthesis of proteins 
 
 

Answer:  

3     

122  

Some cells involved in the process of reproduction 
are represented in the diagram below. 
 
 

 
 
The process of meiosis formed 
 
(1) cell 1, only                            (3) cell 3, only 
(2) cells 1 and 2                        (4) cells 2 and 3 
 
 

Answer:  

2     

123  

Kangaroos are mammals that lack a placenta. 
Therefore, they must have an alternate way of 
supplying the developing embryo with 
 
(1)  nutrients 
(2)  carbon dioxide 
(3)  enzymes 
(4)  genetic information 
 
 

Answer:  

1     

 


