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Q1. A prediction was made that the best conditions for earthworm growth occur when
there are fewer than five earthworms per cubic meter of soil. This prediction is called a

A. law.

B. theory.

C. hypothesis.
D. conclusion.

Q2. The diagram below represents a cross between two pea plants.

Rr x Rr
R r

In pea plants, the allele for round seeds (R) is dominant to the allele for oval seeds (r).
In a cross between the two plants above, what percentage of the offspring will have
round seeds?

A. 100%
B. 75%
C. 50%
D. 25%

Q3. A forest-ecosystem food web is shown below.

Forest Food Web

Fox Falcon Snake
Wren
Frog
Praylng
Sqwrrel Mantls
Grasshopper
Grasses
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If additional wrens are introduced into this ecosystem, there will most likely be an
immediate decrease in the

frog population.

snake population.
falcon population.
grasshopper population.
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Q4. The table below contains information about animal diets.

Animals Diet
Squirrels, chipmunks, gophers,
Snakes and mice

Hawks and owls | Rodents and reptiles

Seeds, nuts, roots, grass, leaves,
and flowers

Rodents

Which energy pyramid best represents the data in the table?

Rodents

Snakes
Rodent Seeds, nuts, roots,
odents grass, leaves, and flowers
Seeds, nuts, roots, grass, Hawks
leaves, and flowers and owls

grass, leaves,
and flowers

Snakes

Snakes

Seeds, nuts, roots, Rodents
grass, leaves, and flowers

[ medems O\ /e N\
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QS. The diet of white-tailed deer consists primarily of shrubs. Sika are another species
of deer that eat both grasses and shrubs. After an extended drought period, why might
the sika population be favored over the white-tailed deer population?

oOowy

Sika require less food than do the white-tailed deer.

Sika require more water than do the white-tailed deer.

Sika have more food sources than do the white-tailed deer.
Sika have fewer food sources than do the white-tailed deer.

Q6. How do nutrients, absorbed by the small intestine, travel to the individual cells of
the human body?

A.

B.

The nutrients are absorbed from the small intestine into the blood and move
through the circulatory system to the body cells.

The nutrients move from the small intestine directly to the liver and then move
through the lymphatic system to the body cells.

The small intestine forces the nutrients into the kidneys, where the nutrients
are then dissolved in fluids used by the body cells.

The body cells send nerve impulses indicating a lack of nutrients to the small
intestine, and the small intestine sends the nutrients back to the cells.

Q7. The diagram below shows a cellular process that occurs in organisms.

This process is known as

A. meiosis.
B. mitosis.
C. endocytosis.
D. phagocytosis
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Q8. The table below lists the typical diploid number of chromosomes of several different
organisms. Which of the following is the best explanation for why the chromosome
number is an even number in each of these organisms?

Diploid Chromosome

Number
Goldfish 94
Potato 48

Human 46
Pea 14
Fruit fly 8

It is only a coincidence; many other organisms have an odd number of chromosomes.

The diploid chromosome number is always even so that when mitosis occurs each

new cell gets the same number of chromosomes.

C. The diploid chromosome number represents pairs of chromosomes, one from each
parent, so it is always an even number.

D. Chromosomes double every time the cell divides, so after the first division, the

number is always even.

©

Q9. Which of these is best demonstrated by the experiment below?

Epithelial \L
cell from

tadpole
intestine. U

/ ‘ Egg from
Nucleus from another frog.
tadpole cell is Nucleus has
implanted in been destroyed.

enucleated egg. J,

/' Egg develops into
frog with the same
characteristics of
original
nucleus-donating
tadpole.

Differentiated cells contain a complete set of genes.

All frogs are genetically identical.

Embryonic development is controlled by the cytoplasm.
The nucleus of a tadpole cell is unspecialized.
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Q10. There are many different enzymes located in the cytoplasm of a single cell. How is
a specific enzyme able to catalyze a specific reaction?

A. Different enzymes are synthesized in specific areas of the cytoplasm.

B. Most enzymes can catalyze many different reactions.

C. An enzyme binds to a specific substrate (reactant) for the reaction catalyzed.
D. Enzymes are transported to specific substrates (reactants) by ribosomes.

Q11. In a pond, the primary producer is a green alga, Spirogyra; the primary
consumer is the crustacean, Daphnia; the secondary consumer is a small fish, the
bluegill; and the tertiary consumer is a larger fish, the smallmouth bass. What changes
can be expected in the pond if the Daphnia are killed with pesticides?

A. The Spirogyra population will probably die.

B. The bluegill population will probably increase.
C. The Daphnia population will eat something else.
D. The smallmouth bass population will die.

Q12. A population of termites initially consists of darkly colored and brightly colored
members. After several generations, the termite population consists almost entirely of
darkly colored members because the brightly colored termites are easier for a
predatory species of insectivores to locate. This situation is an example of

A. the evolution of a new species.
B. natural selection.

C. artificial selection.

D. adaptive radiation

13. The chart below shows the relationship between the first ionization energy and the
increase in atomic number. The letter on the chart for the alkali family of elements is

lonization energy
increases —»

Atomic number increases —»
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Q14. If the solubility of NaCl at 25 °C is 36.2 g/100 g H20O, what mass of NaCl can be
dissolved in 50.0 g of H20?

A. 181g
B. 362¢
C. 724¢g
D. 862¢

Q15. Which reaction diagram shows the effect of using the appropriate catalyst in a
chemical reaction?
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Q16. When a reaction is at equilibrium and more reactant is added, which of the
following changes is the immediate result?

The reverse reaction rate remains the same.
The forward reaction rate increases.

The reverse reaction rate decreases.

The forward reaction rate remains the same.

oOowy

Q17. Which action will drive the reaction to the right?

4HCI(9) + Oz(g) pud 2H20(I) + ZClz(g) +113 kJ

heating the equilibrium mixture
adding water to the system
decreasing the oxygen concentration
increasing the system’s pressure

COowp

Q18. The boiling point of liquid nitrogen is 77 kelvin. It is observed that ice forms at the
opening of a container of liquid nitrogen. The best explanation for this observation is

A. water at zero degrees Celsius is colder than liquid nitrogen and freezes.

B. the nitrogen boils and then cools to form a solid at the opening of the container.
C. water trapped in the liquid nitrogen escapes and freezes.

D. the water vapor in the air over the opening of the liquid nitrogen freezes out.

Q109.

ocean trench ocean ridge

| sea level

continent

hot
asthenosphere
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At which location would earthquakes be least likely to occur?

SOowp
B W N -

Q20. Only about 50% of the solar energy directed toward Earth penetrates directly to
the surface. What happens to the rest of the radiation?

A. It is absorbed or reflected by the atmosphere.

B. It loses energy traveling through space.

C. Itisreflected off the Moon and back into space.
D. It loses energy overcoming the Sun’s gravity.

Q21. Which of these statements is best illustrated by this diagram?

carbon Dioxide

Animals under water eat plants.

Land animals exhale oxygen into water.
Water-dwelling animals breathe carbon dioxide.
Plants can take in carbon dioxide from air or water.

SO wp
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Q22. The diagram below shows four layers of Earth’s atmosphere. Which of the

following correctly labels the layers represented by A, B, C, and D (from Earth moving
upward) in the correct sequence?

100
D
80
_ 704 c
£
=
= 50
K=
(]
I
304 B
10
Mt.
A Everest
Earth /

Temperature increase —

troposphere, stratosphere, mesosphere, thermosphere
thermosphere, mesosphere, stratosphere, troposphere
troposphere, mesosphere, thermosphere, stratosphere
mesosphere, troposphere, thermosphere, stratosphere

OO wp>

Q23. What causes the wind deflection from the north and south poles?

N wind from north pole

Equator

S Wind from south pole
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the rotation of Earth on its axis

the oblate shape of Earth

the tilt of Earth’s axis relative to its orbital plane

the difference in total land mass of the two hemispheres

oCow>

Q24. The graph below shows the velocity of a car that is moving in a straight line.

Motion Graph
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During which of the following intervals are forces on the car balanced?

A. qtor
B. rtos
C. stot
D. ttou

Q25. A student in a lab experiment jumps upward off a common bathroom scale as the
lab partner records the scale reading.
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What does the lab partner observe during the instant the student pushes off?

A. The scale reading will remain unchanged during the entire time the student is in

contact with the scale.
B. The scale reading will increase momentarily then will decrease as the student is

moving upward from the scale.

C. The scale reading will increase during the entire time the student is in contact with the
scale.

D. The scale reading will decrease momentarily then will increase as the student is
moving upward from the scale

Q26. A proposed ideal heat engine would run with a high temperature reservoir at 800
kelvin and a low temperature reservoir at 300 kelvin. When the engine is running, it
extracts 400 joules of energy from the hot reservoir and does 250 joules of work each
minute. How much energy is expelled to the low temperature reservoir each minute?

A. 150])
B. 2501)
C. 30017
D. 4001]

Q27. A stretched spring attached to two fixed points is compressed on one end and
released, as shown below.

Before Release

After Release

The resulting wave travels back and forth between the two fixed ends of the spring until
it comes to a stop. This mechanical wave is an example of a

A. Transverse wave.

B. longitudinal wave.

C. Super positioned wave.
D. refracted wave.
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Q28. How many amperes of current will flow when four 1-ohm resistors are in this
series circuit

6V
|
||

10
AN
total resistance = 1 ()
current=6 A

6V 6V
| 1 | |
[ 1 |1
10 10
1Q 1Q 1Q
NN
total resistance = 2 () total resistance = 3 ()
current=3 A current=2 A

A. 0.5 ampere
B. 1.0 ampere
C. 1.5 amperes
D. 2.0 amperes

Q29. Two oppositely charged particles are held in place near each other. When the
particles are released, they will most likely

A. accelerate away from each other.

B. accelerate toward each other.

C. rotate in a clockwise direction.

D. rotate in a counterclockwise direction.

Q30. An engineer in a moving train blows the train’s horn. The train is moving away
from a person standing on the ground. Compared to the frequency of the sound that the
engineer hears, the person standing on the ground hears a sound with

A. the same wavelength.
B. more variation in tone.
C. greater amplitude.

D. alower frequency.
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