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Question 1 .

When faced with a complex engineering problem, the best strategy usually involves

A. breaking the problem down into smaller problems and solving them individually.

B. coming up with a set of very general design criteria to guide development of a solution.

C. working on the part of the problem that can be solved in the shortest amount of time.

D. focusing on solving one part of the problem and working on the rest as time permits.

Question 2 .

Prairie dog populations live in large colonies that can span great distances. They spend most of their
time in burrows underneath the ground but come to the surface to forage for food.

If one prairie dog sees a predator while the group is out foraging, the prairie dog will give an alarm call
to alert the other members of the population to the threat. If the predator is close by, all the prairie dogs
will rush back to their burrows to hide. Which statement describes the most likely outcome of this
behavior?

A. It increases each prairie dog's chances of being caught by a predator.

B. It improves each prairie dog's chances of surviving and reproducing.

C. It decreases the time each prairie dog has to escape from predators.

D. It benefits one prairie dog and puts the rest of the group in danger.
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Question 3 .

Before a protein can be synthesized, a DNA molecule must first undergo transcription to produce a
messenger RNA (mRNA) molecule. The mRNA molecule is then translated into the different amino
acids that make up a protein.

The table below shows the amino acids coded for by different mRNA sequences in the genetic code.
The amino acid that corresponds to a specific 3-base sequence, or codon, can be determined by
finding the row matching the first mRNA base, the column matching the second base, and the specific
codon containing the third base.

A particular mRNA sequence is composed of the following eight codons:
AUG  GAU  AGG  CAA  UGG  CUU  GUG  UGA

Which statement best describes what would happen if the UGG codon in the sequence was replaced
by a UGU codon?

A. The resulting protein would have the same structure but a different function.

B. The resulting protein would have a different structure but the same function.

C. The resulting protein would have a different structure and function.

D. The resulting protein would have the same structure and function.
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Question 4 .

The graph below shows the amount of rainfall in a forest ecosystem over ten years. 

Based on the information in the graph, which of the following statements is most likely true?

A. In general, the number of different plant species supported by the forest has
increased, but the total number of plants has decreased.

B. In general, the number of individual plants supported by the forest has decreased, but
the number of other organisms has increased.

C. In general, the total number of individual organisms that the forest can support has
decreased over time.

D. In general, the total number of different species that the forest can support has
increased over time.
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Question 5 .

A food web for an aquatic ecosystem is shown below.

Which of the following correctly describes one of the paths through which energy flows in this
ecosystem?

A. Lobsters receive energy from codfish, codfish receive energy from herring, and herring
receive energy from krill.

B. Phytoplankton receive energy from krill, krill receive energy from jellyfish, and jellyfish
receive energy from sea turtles.

C. Mussels receive energy from copepods, copepods receive energy from phytoplankton,
and phytoplankton receive energy from krill.

D. Puffins receive energy from herring, herring receive energy from krill, and krill receive
energy from phytoplankton.

Question 6 .

Which of the following has the greatest effect on the determination of an individual's characteristic
traits?

A. the order in which the individual's proteins are synthesized

B. the order of the nucleotides in each of the individual's genes

C. the order in which the individual's mRNA molecules are synthesized

D. the order of the genes in each of the individual's chromosomes
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Question 7 .

The flowchart below summarizes the inputs and outputs of cellular respiration. 

In the flowchart, the "wastes" arrow represents _______.

A. nitrogen and carbon dioxide

B. glucose and nitrogen

C. carbon dioxide and water

D. water and glucose
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Question 8 .

The diagram below shows four fossils found in different time periods. Fossil A is the oldest and fossil D
is the youngest.

Fossil A is from a four-toed animal and shares many similarities with fossil B. Likewise, fossil B shares
many similarities with fossil C, and fossil C shares many similarities with fossil D, which came from a
hoofed species. Additionally, fossil A and fossil D have never appeared in the same geologic time
period.

Which of the following assumptions about the history of these fossils is best supported by this
evidence?

A. A hoofed species died out and was replaced by an unrelated four-toed species.

B. A hoofed species interbred with a four-toed species to create a hybrid species.

C. A new hoofed species evolved from a four-toed ancestor.

D. A new four-toed species evolved from a hoofed ancestor.
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Question 9 .

The image below shows an agave plant.

Image courtesy of US Botanic Garden

Agave plants are succulents, which means that they have thick, waxy leaves that hold large amounts
of water and protect the plant from sun damage. The leaf shape of the agave plant also channels
rainwater to the plant's base where the water can be absorbed quickly by the roots.

These adaptations make agave plants most suitable to survive in _______ environments.

A. temperate

B. tropical

C. desert

D. taiga

Question 10 .

The human kidney contains approximately one million nephrons. The diagram below shows the
structure of a nephron.

Modified from image courtesy of NIH

Each nephron is responsible for removing wastes and excess water from the blood. The nephron also
has the ability to conserve nutrients, salt, and water as needed and return them to the blood supply.

Which statement best describes the relationship between kidneys and nephrons?

A. Nephrons and kidneys are both organs and have similar functions.

B. Kidneys are organ systems, and nephrons are their associated organs.

C. Nephrons filter the blood so that it can be stored inside the kidney.

D. Nephrons perform the work of a kidney on a microscopic scale.
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Question 11 .

The embryonic developmental stages of five animal species are shown in the diagram below.

The beginning developmental stages of all five species are very similar, including the presence of gills
in each one. As they continue to develop, however, distinct differences become obvious. What does
this imply about these species?

A. These species share a distant common ancestor.

B. These species all evolved from a single reptilian ancestor.

C. These species do not share any common ancestors.

D. These species all have identical DNA sequences.
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Question 12 .

The graph below shows the global concentration of carbon dioxide in the atmosphere over Earth's
recent history. 

Data courtesy of NOAA

Scientists agree that increased concentrations of carbon dioxide in Earth's atmosphere have caused
global temperatures to rise over time. Many species can only survive within a certain temperature
range. For this reason, species that are unable to adapt to rising temperatures may eventually become
extinct.

A solution designed to preserve Earth's biodiversity could include

A. supporting natural and artificial processes that extract carbon dioxide from the air.

B. reducing the total amount of carbon dioxide entering the atmosphere.

C. placing critically endangered species in climate-controlled environments.

D. all of these
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Question 13 .

A diagram of the carbon cycle is shown below.

Based on the information in the diagram, which of the following is true?

A. Cellular respiration moves carbon from the hydrosphere to the biosphere.

B. Photosynthesis moves carbon from the biosphere to the atmosphere.

C. Cellular respiration moves carbon from the biosphere to the atmosphere.

D. all of these

Question 14 .

In mammals, body temperature is controlled by a structure in the brain called the hypothalamus. The
hypothalamus is able to sense even slight variations in body temperature. This structure is responsible
for bodily responses that include thirst, the activation of sweat glands, and the dilation of blood vessels
near the skin. Each of these mechanisms works to restore body temperature to a normal range.

Based on the information above, body temperature is controlled by a

A. negative feedback loop that reverses a trend occurring in the body.

B. negative feedback loop that reinforces a trend occurring in the body.

C. positive feedback loop that reverses a trend occurring in the body.

D. positive feedback loop that reinforces a trend occurring in the body.
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Question 15 .

The image below shows several red blood cells.

Image by Drs. Noguchi, Rodgers, and Schechter
NIDDK, NIH

Along with having smooth edges and lacking organelles, red blood cells are also specialized to have a
concave shape. How does the shape of a red blood cell help it to perform its specific function in the
human body?

A. This shape increases the volume of the cell, which allows it to store more carbon
dioxide for transport.

B. This shape increases the surface area of the cell, which allows it to bind and transport
oxygen more easily.

C. This shape decreases the volume of the cell, which allows the cell to cross
semipermeable membranes more easily.

D. This shape decreases the surface area of the cell, which makes the cell less
susceptible to infection.

Question 16 .

An error during DNA replication caused one base pair to be substituted for another in a strand of DNA.

This substitution is known as

A. a mutation.

B. a genotype.

C. a codon.

D. an allele.
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Question 17 .

A facultative anaerobic organism is able to perform aerobic respiration in the presence of oxygen and
fermentation in the absence of oxygen. An example of a facultative anaerobic organism is brewer's
yeast, which is used in the food and beverage industry.

Suppose brewer's yeast are added to a sealed vessel containing oxygen gas, water, and sugar
(glucose). Which statement correctly describes how the yeast would survive?

A. The yeast would perform fermentation as long as possible, then switch to aerobic
respiration.

B. The yeast would perform fermentation only.

C. The yeast would perform aerobic respiration only.

D. The yeast would perform aerobic respiration as long as possible, then switch to
fermentation.

Question 18 .

A researcher performed an experiment in which he exposed young potato plants to a radioactive form
of carbon dioxide gas containing carbon-14 instead of carbon-12. After several weeks, the researcher
took tissue samples from the plants and isolated several different types of organic molecules from
them.

In which of the following types of molecules might the researcher find carbon-14?

A. nucleic acids

B. lipids

C. amino acids

D. all of these

Question 19 .

Glucose and oxygen are

A. products of both cellular respiration and photosynthesis.

B. products of photosynthesis and reactants of cellular respiration.

C. products of cellular respiration and reactants of photosynthesis.

D. reactants of both cellular respiration and photosynthesis.

Question 20 .

Influenza is a viral infection that can cause severe illness. In recent years, new strains of the influenza
virus have emerged in several different places around the world. Typically, there is a delay between the
discovery of a new influenza strain and the development of an effective vaccine.

Suppose two vaccines are being developed in response to the same influenza strain. Which of the
following criteria would be important to consider when determining which vaccine to mass produce?

A. the monetary cost of producing the vaccine

B. the time required to produce the vaccine

C. the effectiveness of the vaccine

D. all of these
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Question 21 .

A certain stream ecosystem has clean, good quality water. A diverse community of aquatic organisms
live in this ecosystem. Some of these populations are highly sensitive to pollution, others are tolerant to
some levels of pollution, and a few thrive in polluted, poor quality water. A table listing some of the
species in this ecosystem and their tolerance to pollution is shown below.

Aquatic Species & Pollution Tolerance
Species Pollution Tolerance
mayfly highly sensitive to pollution

river chub highly sensitive to pollution
stonefly highly sensitive to pollution

caddis fly tolerant to low pollution levels
freshwater shrimp tolerant to low pollution levels
bullhead minnow tolerant to low pollution levels
whirligig beetle tolerant to low pollution levels

red shiner tolerant to low pollution levels
sludgeworm thrives in polluted water

rat-tailed maggot thrives in polluted water
black fly thrives in polluted water

Suppose an accidental spill from a wastewater plant upstream caused the water in this ecosystem to
become highly polluted. Which of the following would most likely occur?

A. Most populations would increase in size, causing an overall increase in the biodiversity
of the ecosystem.

B. Most populations would decrease in size, but the overall biodiversity of the ecosystem
would stay the same.

C. Some populations would increase in size, but the overall biodiversity of the ecosystem
would decrease.

D. Some populations would decrease in size, but the overall biodiversity of the ecosystem
would increase.
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Question 22 .

The diagram below shows a single bacterial colony before, shortly after, and one hour after exposure
to an antibacterial gel. 

Which statement best explains why the antibacterial gel did not eliminate the entire bacterial colony?

A. Genetic diversity within the bacterial colony allowed some of the bacteria to survive the
treatment and reproduce

B. Exposure to the antibacterial gel caused some of the bacteria to become highly
resistant to its effects.

C. Natural resistance to the antibacterial gel allowed most of the bacteria in the colony to
survive the treatment.

D. Inconsistent application of the antibacterial gel caused some of the bacteria to receive
a lower dose than others.

Question 23 .

Which of the following occurs during the mitosis stage of the cell cycle?

A. the nucleus of a cell divides

B. a cell's chromosomes are duplicated

C. a cell's chromosomes line up and exchange parts of their DNA

D. haploid daughter cells called gametes are formed

Copyright © 2020 Edmentum - All rights reserved.



https://app162.studyisland.com/cfw/test/print-practice-worksheet/aa539?CFID=cb9d6d5c-f7e7-4989-9d58-f2afa843844f&CFTOKEN=0&packID=af2… 15/19

Question 24 .

The Sonoran pronghorn is an endangered species that lives in the southwestern United States. In an
effort to increase the Sonoran pronghorn population in Arizona, conservationists propose that barriers
be erected to prevent contact between the pronghorns and the surrounding suburban developments.

The conservationists use a computer simulation to determine the impact of their proposed solution on a
particular Sonoran pronghorn territory. The results of the simulation are shown below. In the graph,
"Time T" indicates the implementation of the solution.

The conservationists submit their findings to the local governing body in hopes of winning approval to
begin construction of the barriers, but the plan is not approved.

Which of the following statements describes a problem with the computer simulation submitted as
evidence?

A. The computer simulation only shows the impact of the barriers on a single population
of Sonoran pronghorns.

B. The computer simulation does not show how the solution will impact societal wants or
needs, such as space for housing.

C. A computer simulation should not be used to model the impact of a proposed solution
to a real-world problem.

D. The computer simulation does not show the degree to which the pronghorn population
will be increased.
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Question 25 .

In humans, having freckles (F) and having dimples (D) are both dominant traits. The Punnett square for
a dihybrid cross between a homozygous freckled, non-dimpled parent and a non-freckled,
heterozygous dimpled parent is shown below.

Fd Fd Fd Fd
fD FfDd FfDd FfDd FfDd
fd Ffdd Ffdd Ffdd Ffdd
fD FfDd FfDd FfDd FfDd
fd Ffdd Ffdd Ffdd Ffdd

What percentage of their children will have both freckles and dimples?

A. 0%

B. 100%

C. 75%

D. 50%

Question 26 .

A student designs a device that uses a solar panel to convert light energy into the electrical energy
needed to power a mechanical water pump. He hopes that the device can be used in arid climates with
little or no access to electricity to obtain water from underground sources.

After constructing a prototype of the device, the student concludes that in many regions the monetary
cost of building and installing the device would be higher than the cost of acquiring water from other
sources. Which of the following would be most appropriate for the student to do next?

A. throw out his design and research alternative methods of supplying water to arid
regions

B. prioritize his design criteria and make trade-offs to reduce the overall cost of the device

C. redesign the device without the solar panel so that it plugs into an electrical outlet

D. go forward with his plans to produce the device and use it to supply water to arid
regions
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Question 27 .

In nuclear power plants, atoms are split during fission reactions to produce an enormous amount of
heat. This heat changes pure water into steam, and the steam is used to turn a series of turbines
connected to an electric generator. To cool the steam and condense it back into water so it can be
used again, excess heat must be absorbed using water from a separate source, such as a lake. A
diagram of this process is shown below. Hot or warm temperatures are shown in red, while cool
temperatures are shown in blue.

A particular nuclear power plant is using water for this process from a nearby lake containing different
species of fish, plants, and invertebrates. Local biologists are worried that the biodiversity of the lake
ecosystem will be harmed unless the process shown in the diagram above is revised. The biologists
are working with the operators of the nuclear power plant to come up with a solution to reduce the
impact of the power plant on the lake ecosystem. Which of the following is a problem they should
address with their solution?

A. Water is being pumped back into the lake at a higher temperature than it is taken out.

B. Lake water is mixing with the water being pumped through the reactor and turbine.

C. More water is being taken out of the lake than is being pumped back into the lake.

D. all of these

Question 28 .

Meiosis is necessary for sexual reproduction. During this process, four daughter cells are produced
from a single parent cell. The daughter cells produced through meiosis

A. contain half the number of chromosomes as the parent cell.

B. contain the same number of chromosomes as the parent cell.

C. contain twice the number of chromosomes as the parent cell.

D. do not contain any chromosomes until after fertilization.
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Question 29 .

The diagram below shows how the bone cells, muscle cells, and fat cells from a person's body appear
under a microscope.

Assuming that all of these cells came from the same person, which of the following is true?

A. Each cell contains different DNA depending on the function that the cell performs in
the body.

B. Each cell contains different DNA depending on whether the cell came from the
person's mother or father.

C. Each cell contains the same DNA, but different genes are being expressed in each
type.

D. Each cell contains the same DNA, and the same genes are being expressed in each
one.

Question 30 .

Which of the following is necessary in order for natural selection to act on a population?

A. asexual reproduction through mitosis

B. selective pressures that favor certain individuals

C. decrease in diversity through genetic drift

D. equal chance of survival for all individuals
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