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Science

Directions

 Read each question and choose the best answer. 
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Water Molecules

 The property of water shown allows it to —

A freeze faster than it boils due to sharing metallic bonds
B support floating objects due to forces between covalent bonds
C remain stable due to electrons forming ionic bonds
D be both cohesive and adhesive due to hydrogen bonds

2 In one species of plant, red flowers (R) are dominant to white flowers 
(r). What are the genotypes of the parent plants that are crossed 
when 50% of the offspring are heterozygous and 50% are 
homozygous recessive?

F RR X Rr
G Rr X rr
H rr X RR
J Rr X Rr
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3 Students are studying carrying capacity. They estimate the surface 
area of a pond to be  240   m   2. R  esearch shows each frog in a pond 
requires about  2   m   2   of pond space to survive. How many frogs can 
this pond support?

A  120 
B  121 
C  480 
D  484 

4 Which best explains why cells in zygotes eventually form 
specific cells?

F Cell specialization is necessary to form tissues.
G Meiosis requires two cell types that unite to form a genetically 

unique individual.
H Cell reproduction results in tissue repair through mitosis.
J Embryos are cells of the same species that are related to a 

common ancestor.
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A Few Chordate Embryos

Fish Reptile Bird Chimpanzee

Gill Slits

Tail

 The diagram supports the idea that chordates —

A have embryos that develop at a similar rate.
B develop lungs from gill slits.
C develop a tail to maintain balance when moving.
D have similar characteristics during embryonic development.
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Sunlight

Heat

Photosynthesis in Chloroplast

Cellular Respiration
in Mitochondrion

ATP +

O2, GlucoseCO2, H2O

 Photosynthesis and cellular respiration are two processes involved in 
energy transformations. Which statement describes the structure that 
captures energy and creates the molecule that stores the energy?

F Chloroplast captures and glucose stores
G Chloroplast captures and   CO  2    stores
H Mitochondrion captures and glucose stores
J Mitochondrion captures and   H  2   O  stores
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7 A climax community is most likely —

A rapidly changing and characterized by particular plants and animals
B diverse with a stable composition of plants and animals
C slowly changing and damaged by plants and animals
D stable with multiple invasive species of plants and animals
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Energy Pyramid for a Terrestrial Ecosystem

Third-Order
Consumers

1,000 kJ

10,000 kJ

Second-Order
Consumers

First-Order
Consumers

Producers

Bear

Wolf

Deer Rabbit

Grass and Plants

 The pyramid shows the transfer of energy through a 
terrestrial ecosystem.

 Using the pyramid, how much energy will be available to the 
third- order consumers?

F  0.01  kJ

G  0.1  kJ

H  1  kJ

J  10  kJ
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9 The house mouse evolved into a separate subspecies less than 
250 years after its introduction to the Faroe Islands, which are 
located in the North Atlantic. Which best describes the development 
of the Faroe Islands house mouse subspecies?

A Convergent evolution
B Parallel evolution
C Coevolution
D Divergent evolution



Go to the next
page and continue

working.
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Directions: Use the following information to answer questions 10 
through 16.

Kingdom Comparison

A researcher collected several eukaryotic organisms from a field site and 
created a table of their characteristics.

Table 1. Characteristics of Several Organisms

 Organism 
V

Organism 
W

Organism 
X

Organism 
Y

Organism 
Z

Multi-
cellular Yes Yes No Yes No

Chloro-
plast No No Yes Yes No

Cilia No No Yes No No

Cell Wall Yes No Yes Yes Yes

Struc-
tural 
Chitin

Yes Yes No No Yes

The researcher is interested in understanding the evolutionary 
relationship among these organisms. The researcher analyzes this 
phylogeny of all kingdoms to understand the evolutionary history of 
these relationships.

Bacteria Protista PlantaeArchaea Fungi Animalia
Figure 1. Phylogeny of Kingdoms
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10 Which pair of organisms is most likely autotrophic?

F Organism V and Organism W
G Organism W and Organism Y
H Organism Y and Organism Z
J Organism X and Organism Y

11 The researcher did not find any specialized cells in Organism X 
because it —

A has cilia for locomotion
B has a protective cell wall
C does not produce chitin
D is unicellular

12 From Figure 1, which description best identifies the kingdoms that are 
the most closely related?

F Protista and Fungi, because they have the most characteristics present
G Fungi and Animalia, because they share the most similar characteristics
H Plantae and Protista, because they share the same method of 

obtaining nutrients
J Bacteria and Archaea, because they have the fewest shared characteristics 

with the other kingdoms
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13 Which characteristic used by the researcher would NOT be helpful in 
distinguishing the collected organisms from bacteria?

A Being multicellular
B Presence of chloroplasts
C Presence of a cell wall
D Having cilia
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14 Which modification to Figure 1 correctly represents the information 
showing only domains?

F 

G 

H 

J 
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15 Which statement about kingdoms is best supported by Figure 1?

A Kingdom Fungi is an ancestor of kingdom Protista.
B Kingdom Protista is more specialized than kingdom Plantae.
C Kingdom Plantae is more diverse than kingdom Animalia.
D Kingdom Animalia is most closely related to kingdom Fungi.

16 Which characteristics will help the researcher determine if an 
organism was in kingdom Plantae or Protista?

F The presence of a cell wall
G The presence of structural chitin
H Being able to perform photosynthesis
J Having specialized tissues
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Directions: Use the following information to answer questions 17 
through 21.

Rocky tide pools are found along the shoreline of rocky coasts. They are 
depressions in the rocks that are filled with ocean water that is cyclically 
trapped in the depressions as the tides change. Diagram 1 describes the 
different intertidal zones.
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Organisms that reside in these rocky tide pools have a wide variety of 
adaptations to survive the continuously changing environment of the tide 
pools. Table 1 describes some organisms that can be found in a rocky tide 
pool and some of their characteristics.

Table 1. Common Organisms Found in a Rocky Tide Pool

Common Name Phylum Characteristics Resistance to 
Drying Out

 • Not mobile
Sea anemone Cnidaria

 • Filter feeder
Low

Octopus Mollusca
 • Mobile

 • Carnivore
Low

Zooplankton Varies
 • Floats in water

 • Omnivore
Low

Limpet Mollusca
 • Mobile

 • Herbivore
High

Sea snail Mollusca
 • Mobile

 • Omnivore
Medium

 • Mobile
Sea star Echinodermata

 • Carnivore
Low

 • Mobile
Shore crab Arthropoda

 • Omnivore
High

Sea lettuce Chlorophyta
 • Not mobile

 • Producer
Low

Phytoplankton Varies
 • Floats in water

 • Producer
Low
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A sample food web of these organisms is shown.

17 Which change would most likely occur if migratory shore birds 
arrived and preyed only on the octopus population?

A A decrease in the sea star population.
B An increase in the limpet population.
C An increase in the sea snail population.
D A decrease in the sea anemone population.
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18 Part of a food chain found in a rocky tide pool is shown.

Phytoplankton → Zooplankton → Shore crab → Sea star

 If the phytoplankton capture  1,500  kilojoules  (kJ)  of energy from the 
sun, about how much energy will be available to the sea star?

F  1.5 kJ 
G  15 kJ 
H  150 kJ 
J  1,500 kJ 

19 As the organisms are consumed, the concentration of the toxins 
increases in consumers. Which organism from Diagram 2 would most 
likely contain the highest concentration of a toxin?

A Phytoplankton, because they are how the toxins enter the food web
B Zooplankton, because they are first- order consumers and feed on 

toxic phytoplankton
C Acorn barnacles, because they are filter feeders and would filter the toxins 

from the water
D Octopuses, because they are apex predators and feed on organisms that 

have accumulated the toxins
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20 Coastal runoff from an agricultural community enters tide pools 
before entering the ocean. Which organism would immediately benefit 
from an increase in runoff into the tide pools?

F Octopus
G Phytoplankton
H Sea star
J Mussel

21 Which change to the tide pool communities would be the most likely 
effect of global climate change?

A An increase in rainfall will wash the communities away from the shoreline.
B An increase in temperature will cause the communities to migrate deeper 

to cooler water.
C Rising sea levels will result in the communities being established higher on 

the shoreline.
D Individual organisms will adapt to the changing conditions, and there will 

be no effect on the communities.
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Sequence 
Number

Correct 
Answer

Reporting 
Category Standard of Learning Reporting Category Description

1 D 001 BIO.2, BIO.2A Life at the Molecular and Cellular 
Level

2 G 003 BIO.5, BIO.5C Interactions of Life Forms and 
Ecosystem Dynamics

3 A 003 BIO.8, BIO.8A Interactions of Life Forms and 
Ecosystem Dynamics 

4 F 001 BIO.3, BIO.3E Life at the Molecular and Cellular 
Level 

5 D 003 BIO.7, BIO.7D Interactions of Life Forms and 
Ecosystem Dynamics 

6 F 001 BIO.2, BIO.2E Life at the Molecular and Cellular 
Level 

7 B 003 BIO.8, BIO.8C Interactions of Life Forms and 
Ecosystem Dynamics 

8 J 003 BIO.8, BIO.8B Interactions of Life Forms and 
Ecosystem Dynamics 

9 D 003 BIO.7, BIO.7D Interactions of Life Forms and 
Ecosystem Dynamics 

10 J 002 BIO.6, BIO.6E Life at the Systems and Organisms 
Level 

11 D 002 BIO.3, BIO.3B Life at the Systems and Organisms 
Level 

12 G 002  BIO.6, BIO.6B Life at the Systems and Organisms 
Level 

13 C 002  BIO.6, BIO.6D Life at the Systems and Organisms 
Level 

14 H 002  BIO.6, BIO.6D Life at the Systems and Organisms 
Level 

15 D 002  BIO.6, BIO.6E Life at the Systems and Organisms 
Level 

16 J 002  BIO.6, BIO.6E Life at the Systems and Organisms 
Level 
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Sequence 
Number

Correct 
Answer

Reporting 
Category Standard of Learning Reporting Category Description

17 C 003 BIO.8, BIO.8A Interactions of Life Forms and 
Ecosystem Dynamics 

18 F 003 BIO.8, BIO.8B Interactions of Life Forms and 
Ecosystem Dynamics 

19 D 003  BIO.8, BIO.8B Interactions of Life Forms and 
Ecosystem Dynamics 

20 G 003 BIO.8, BIO.8B Interactions of Life Forms and 
Ecosystem Dynamics 

21 C 003 BIO.8, BIO.8D Interactions of Life Forms and 
Ecosystem Dynamics
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