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4

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.

1

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

2
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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

1

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

4

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

3
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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.

4

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

2

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

3

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?

3
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Based on their analysis of the differences in amino acid sequences of one kind of protein, scientists

prepared the evolutionary tree shown below.

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

2
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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]

_________________________________________________________________ 

_________________________________________________________________

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.

According to this diagram, is the pig more closely related to the dog or the kangaroo?Justify your

answer. [1]

_________________________________________________________________ 

_________________________________________________________________

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.
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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

2

A student squeezed a clothespin as many times as possible in a 30-second time period. The

student repeated this procedure nine more times in quick succession. The data obtained are in the

chart below.

Scoring Guide:

State one hypothesis that this data would support concerning the relationship between number of

trials and number of squeezes in 30 seconds. [1]

_________________________________________________________________ 

_________________________________________________________________

Allow 1 credit for stating a hypothesis relating the number of trials and number of

squeezes in 30 seconds that is supported by the data. Acceptable responses include, but are not limited

to:

 The number of squeezes in 30 seconds will decrease with each consecutive trial.

As the number of trials increases, the number of squeezes decreases.
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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

1

A stable pond ecosystem would not contain

(1) materials being cycled
(2) oxygen
(3) decomposers
(4) more consumers than producers

4

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

4
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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

4

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           

2

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

2
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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

4

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.

3
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Which process will increase variations that could
be inherited?

(1)  mitotic cell division
(2)  active transport
(3)  recombination of genes
(4)  synthesis of proteins

3

The diagram below represents the cloning of a carrot plant.

Compared to each cell of the original carrot plant, each cell of the new plant will have

(1)  the same number of chromosomes and the same types of genes
(2)  the same number of chromosomes, but different types of genes
(3)  half the number of chromosomes and the same types of genes
(4)  half the number of chromosomes, but different types of genes

1

In an ecosystem, the growth and survival of
organisms are dependent on the availability of
the energy from the Sun. This energy is available
to organisms in the ecosystem because

(1) producers have the ability to store energy
      from light in organic molecules
(2) consumers have the ability to transfer
      chemical energy stored in bonds to plants
(3) all organisms in a food web have the ability
      to use light energy
(4) all organisms in a food web feed on
      autotrophs

1
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Farming reduces the natural biodiversity of an
area, yet farms are necessary to feed the world’s
human population. This situation is an example of

(1) poor land use                         (3) conservation
(2) a trade-off                               (4) a technological fix

2

A volcanic eruption destroyed a forest, covering
the soil with volcanic ash. For many years, only
small plants could grow. Slowly, soil formed in
which shrubs and trees could grow. These
changes are an example of

(1) manipulation of genes
(2) evolution of a species
(3) ecological succession
(4) equilibrium

3


