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Molecule C could leave the cell as a direct result of:
(1) Digestion
(2) Diffusion
(3) Active Transport
(4) Enzyme production

Molecule A is currently in a state of:
(1) Carrying capacity
(2) Active transport
(3) Diffusion
(4) Equilibrium

Starch could only pass through the membrane by
(1) Digestion
(2) Diffusion
(3) Active transport
(4) Enzyme Production
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Which suspension would contain red blood cells that would appear wrinkled and reduced in volume?
(1) A
(2) B
(3) C
(4) D

The change in red blood cell volume is principally due to the movement of
(1) Serum
(2) Oxygen
(3) Water
(4) Salt


Which process is most likely involved in the change in red blood cell volume?
(1) Active transport
(2) Evaporation
(3) Replication
(4) Diffusion
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The diagram below represents an onion cell viewed under a high power microscope.
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56. What cell structure is represented by B? ________________________________________
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ecosystent
(1) herbivore (3) producer
(2) decomposer (4) camivore

2 Which structures are listed in order from the
least complex to the most complex?
(1) plant cell,leat, chloroplast, rose bush
(2) chloroplast, plant cell,leat, rose bush
(3) chloroplast, leaf, plant cell. rose bush
(9 vose bush.leal plant cel, éhloroplast

3 The ameba represented in the diagram below s
a single-celled organism

Which two processes are most closely associated
with structure A?

(1) insertion and deletion
(2) nervous regulation and circulation
(3) active transport and diffusion
(4) replication and photosynthesis

4 The virus that causes bird flu can attach to the
cells of the lower part of the respiratory system
in humans, but not to the cells of the upper part
of the respiratory system. The most likely reason
for this is that these two groups of cells have
different
(1) DNA codes in their nuclei
(2) enzymes in their mitochondria
(3) amounts of water in their cytoplasm
(4) receptor molecules on their membranes

Livng Enironment-jan. 10

9 The diagram below llustrates asexual reproduction
in yeast

Bud
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Which statement is a valid inference based on
this information:

(1) Cooking meat kills many bacteria and fung.

(2) Cool temperatures stimulate the growth of
‘microbes on raw meat.

(3) Raw meat cannot be preserved.

(4) Cooked meat contains antibodies that
destroy decomposers

6 Some bloodsucking insects insert their mouth-
parts directly into a blood vessel and withdraw
blood. Other bloodsucking insects have mouth-
parts that cut through the skin and blood vessels
and produce a small pool of blood from which
they feed. Both mouthpart types are specialized
for’

(1) autotrophic nutrition
2) heterotrophic nutrition
(3) regulation
(4) excretion

7 If the ribosomes of a cell were destroyed, what
effect would this most likely have on the cell?

(1) It would stimulate mitotic cell division

(2) The cell would be unable to synthesize
proteins

(3) Development of abnormal hereditary features
would ocur in the cell

(4) Increased protein absorption would oceur
through the cell membrane.

S Which substances play an important role in
communication between cells in a multicellular
organism by acting as chemical messengers?

(1) fats (3) minerals
(2) antibiotics (4) hormones

12 If a gene inserted into the DNA of a bacterial
cell, every cell produced by that cell will have

(1) DNA that is different from that of the other
s oraduced
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containing 5% starch Dialysis membrane

Which statement best explains why the liquid in tube A will rise over a period of time?
(1) The starch concentrations are equal on both sides of the membrane.

(2) The water will pass from a region of lower starch concentration to one of higher
starch concentration.

(3) Water and starch volumes are the same in both tubes A and B.

(4) The fluids in both tubes A and B will change from  higher temperature to  lower
temperature.

73 A red onion cell has undergone a change, as represented in the diagram below:

CO]O—C==
“This change is most likely due to the cell being placed in
(1) distiled water
@ light
) salt water
(4) darkness

74 A laboratory setup for a demonstration is represented in the diagram belo. For Teacher
Use Only
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Part A

Answer all questions in this part. 3]

Directions (1-30): For each statement or question, write on your separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question.

1 The diagram below represents levels of organi-
zation in living things

Organism

Organ system
Organ
X

Which term would best represent X?

(1) human (3) stomach
(2) tissue (4) organelle

2 The evolutionary pathways of ten different
species are represented in the diagram below.

E

Time.

A
Which two species are the most closely related?
(1) Cand D (3) Gand ]
(2) Eand I (4) Aand F

Livng Environment-June 06

2]

3 Which row in the chart below best describes the
active transport of molecule X through a cell
membranc?

Row | Movement of Molecule X | ATP.

high concentration —
| low concentration used
@2) | o concentration — not used

low concentration

(@) | low concentration sed
high concentration

) | 1ow concentration — not used
high concentration

4 Hereditary information s stored inside the

(1) ribosomes, which have chromosomes that
contain many genes

(2) ribosomes, which have genes that contain
many chromosomes

(3) nucleus, which has chromosomes that con-
tain many genes

(4) nucleus, which has genes that contain many
chromosomes

5 A human liver cell is very different in structure
and function from a nerve cell in the same per-
son. This is best explained by the fact that

(1) different genes function in each type of cell

(2) liver cells can reproduce while the nerve
cells cannot

iver cells contain fewer chromosomes than
nerve cells

(4) different DNA is present in each type of cell
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72 Identify the substance that was used to treat the DNA to produce the fragments that
were put into the wells. [1]

73 A student prepared a wet-mount slide of some red onion cells and then added some | For Teacher
salt water to the slide. The student observed the slide using a compound light micro- | Use Only.
scope. Diagram A s typical of what the student observed alter adding salt water.

Complete diagram B to show how the contents of the red onion cells should appear if
the cell were then rinsed with distilled water for several minutes. [1]

A B
@ G
Red onion cell Red onion cell

in salt water finsing with
it

74 In members of a bird species living on a remote island, the greatest number of beak
variations i the population would most likely be found \when

(1) there is a high level of competition for limited resources
(@) homeostasis is limited by a severe climate

(3) they have a large and varied food supply

(#)  they are prey for a large number of predators

75 The different tools used during the beaks of finches lab represented

(1) feeding adaptations in finches

751 AM
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Base your answers to questions 76 through 75 on the information below and on your | For Teacher
knowledge of biology: Use Only

A student prepared four different red blood cell suspensions, as
shown in the chart below:

| A [ redblood cells in normal blood serum (0.7% salt solution)

[ B [redblood cells in 10% salt solution
red blood cells in distilled water
[ D [redblood cells in tap water

76 Which suspension would contain red blood cells that would appear wrinkled and
reduced in volume?

ma
@8
@ c
@D

77 The change in red blood cell volume is principally due to the movement of

(1) serum
(2) oxygen
(3) water

(4) salt

78 Which process is most likely involved in the change in red blood cell volume?

(1) active transport
(2) evaporation
(3) replication

(4) diffusion
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In order to make an image brighter, which labeled part of the microscope would most ikely be adjusted?
@a ®Bc
@8 D

Livig Environment-fan. 14 [s]

Note: The answer to question 75 should be recorded on your separate answer sheet.

7 Cell membranes are said to be selectively permeable. Which statement best explains what selectively
‘permeable means?

(1) The cell membrane prevents any harmful substance from entering the cell.
(2) The cell membrane lets certain substances enter the cell and keeps certain substances out of the cell
(3) The cell membrane allows only large molecules to diffuse into the cell

(4) The cell membrane has pores that let only water and ghicose into the cell and carbon dioxide out.

Base your answers to questions 76 and 77 on the information below and on your knowledge of biology.

One of the effects of Hurricane Katrina, which devastated New Orleans in 2005, was
the death of almost all of the plants in flooded areas. Initially, toxic chemicals and bacteria
were suspected as a possible cause. Scientists later determined that the salt concentration
in the floodwater caused the plants to dic

Note: The answer to question 76 should be recorded on your separate answer sheet.
76 The death of the plants was most likely due to

(1) water moving into plant cells from the surrounding environment

(2) water moving out of plant cells into the surrounding environment

(3) both water and salt moving from plant cells into the surrounding environment
1) both water nd salt moving into plant ccls from the surrounding cnvironment

77 Identify the process responsible for the effect that the salt water had on the plants. [1]

—_— —
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These materials were used to carry out the technique known as

(1) DNA staining (3) paper chromatography
(2) genetic engineering (4) glucose testing

Note: The answer to question 74 should be recorded on your separate answer sheet.

74 A coverslip should be slowly lowered from a 45° angle onto a slide in order to
(1) prevent the slide from being scratched
(2) stop the loss of water from under the coverslip
(3) ensure that the specimen being viewed will stay alive
(4) reduce the formation of air bubbles

Note: The answer to question 75 should be recorded on your separate answer sheel.
75 A substance is most ikely to diffuse into a cell when

(1) itis a large organic food molecule such as protein or starch

(2) itis enclosed in an organelle such as a vacuole

(3) the concentration of the substance is greater outside the cell than inside

(4) the pH of the substance is greater than the pH of the cell

Base your answers to questions 76 and 77 on the information and data table below and on your knowledge
of biology:

Five students design an experiment to answer the questions “How is heart rate affected

736 AM
57772014
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‘power s shown below.

Coverslip

i Microscope
Red onion cells o
wet-mount siide field of view

Drawn under high power

72 On the diagram below, label the location of each of the cell structures listed. [1]

cell wall
cytoplasm
cell membrane

Microscope
field of view

73 Describe the proper way to add a saltwater solution to the cells without removing the
coventp. 1T
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74 In the space below, sketch how the cell would look after the saltwater solution is added For Teacher
toit. [1] Use Only

Microscope field
of view

7 A student added an enzyme to a test tube containing a sample of DNA. Afier a period
of time, analysis of the DNA sample indicated it was now broken into three segments.
“The purpose of the enzyme was most likely to

(1) et the DNA at a specific location
(2) move the DNA to a different organism
(3) copy the DNA for protein synthesis

(4) alter the DNA sequence in the segment
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Base your answers to questions 55 and 56 on the diagram below, which represents a
unicellular organism in a watery environment. The As represent molecules of a specific
substance.

55 Arrow A represents active transport. State fizo ways that active transport is different
from diffusion. [2]

1

56 In cells of multicellular organisms, structure B often contains molecules involved in
cell communication. What specific term s used to identify these molecules? [1]
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A four-function or scientific calculator must be made available for you to use while
taking this examination.

DO NOT OPEN THIS EXAMINATION BOOKLET UNTIL THE SIGNAL IS GIVE!
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Part A
Answer all questions in this part. 3]

Directions (1-30): For each statement or question, record on the separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question.

1 The concentration of potassium is higher in red | 5 The variations that exist in a population of wild
blood cells than in the surrounding blood plasma. giraffes are usually a result of events that occur
“This higher concentration is maintained by the during
process of (1) mitotic division

(1) circulation (3) excretion (2) genetic engineering
(@) diffusion (4) active transport (3) asexual reproduction
(4) sexual reproduction

2 Human genetic material is represented in the
diagram below. 6 Evidence that best supports the theory of
biological evolution was obtained from the
(1) investigation of environmental niches
(2) study of fossil records
(3) comparison of the number of cells in organisms
(4) .mq]wn of food chains and food webs

~,
A 7 The human immune system fights infection by
releasing
(1) ATPs (3) antibodies
(2) antibiotics (4) antigens
The region labeled A is made up of a section of 8 The function of a specific enzyme is most directly
(1) a protein that becomes an enzyme influenced by its
(2) DNA that may direct protein muhsm (1) molecular size (3) carrying capacity
(3) a carbohydrate made from amino acids (2) physical shape (4) stored energy

(4) glhucose that may be copied to make DNA

9 A vaccine for the viral disease known as chicken
3 Brothers and sisters often have similar facial pos would contain

characteristics, such as nose shape or eye color,

because they (1) a large amount of live virus

(2) a dead or weakened form of the pathogen
(1) are raised in similar Pn\;immnenls (3) several different antibiotics .
9\ pat cimmilue timac of €
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which can be fatal. A benefit of the technology
used to produce this protein is that it

(1) can be used to overcome the effects of a

/\ o I

Populatio
Populatio

harmful mutation —— ——
(2) can provide people with a new kind of Time Time
nutrient-rich milk (1) (3) |

(3) will result in healthier goats with more
nutritious milk for their offspring

(4) will reduce blood clots in other farm animals
that are modified in this way

Population
Population

Time Time
(2) (4)
Living Envisonment-June 15 2
6 The fossil record of ancient life forms provides 9 Before starch can enter a cell, it must be

scientific evidence of (1) absorbed by simple sugars

(1) direct harvesting (2) diffused into simple sugars

(2) selective breeding (3) digested to form simple sugars

(3) gene manipulation (4) actively transported by simple sugars

(4) evolutionary changes

10 In a cell, protein synthesis is the primary
7 Spider plants can reproduce both sexually and function of
asexually. The diagram below represents a spider (1) ribosomes (3) chloroplasts
plant reproducing asexually by a method known (2) mitochondria (1) vacnols

as vegetative propagation.

11 In a multicellular organism, organs carry out a
variety of life functions. In a_single-celled
organism, these functions are performed by

Paront plant (1) tissues (3) organ

(2) organelles (4) organs

ystems

12 Chlorophyll gives plants their green color
Chlorophyll is produced only when plants are

exposed 0 gt o plans kept in darkness have
no chlorophyll and appear white. The best
Offspring explanation for this is that
(1) chloraphyl s not needed by green plants at
night

Which statement best describes the relationship (2) darkness mutates the chlorophyll genes,
between the parent plant and the offspring in causing them to produce a white color
the diagram? (3) light s required for chlorophyll genes to be
(1) The cels of the offsprine contain half th expressed -
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Which structure allows the passage of this oxygen
to the environment?

(na ®c

@B @b

2 The diagram below represents a cell and several
molecules. The number of molecules shown
represents the relative concentration of the
molecules inside and outside of the cell.

Molecule B could enter the cell as a direct result
of

(1) digestion

(2) diffusion

(3) active transport

(4) enzyme production

3 Which two terms are considered to be opposite
processes?
(1) photosynthesis and autotrophic nutrition
(2) cloning and mitosis
(3) digestion and synthesis
(4) dynamic equilibrium and homeostasis
Livng Envimmment-tug 12

8 The diagram below represents one process that
ight occur in cells.

communication genes.
(4) Certain proteins use cell communication to
build new cell parts made of DNA.

5 A towel placed on a lawn for a length of time can
cause the grass beneath it to lose its green color.
“The most probable explanation for this is that
darkness
(1) affects the expression of certain genes in the

grass
(2) causes a mutation in the plants
(3) affects the structure of cell membranes in

the grass
(4) canses plants to switch to heterotrophic
nutrition

6 Which sequence correetly represents the

arrangement of structures containing genetic
‘material, from the largest to the smallest size?
(1) chromosome — gene — nucleus

(2) nucleus — chromosome — gene

(3) gene — chromosome — nucleus

(4) gene — nucleus — chromosome

7 The DNA of a fly and the DNA of a gorilla are
‘made up of subunits that are
(1) arranged in the same order in both species
(2) arranged in chains of the same length in both
ecies
(3) different bases in each of the two species
(4) in different sequences in each of the two
species

13 The crucian carp, a Scandinavian fish, thrives in
shallow ponds that freeze over during winter.
While other creatures in the pond die from lack
of oxygen, these carp are able to obtain energy
through a biochemical pathway that does not
require oxygen. This characteristic is an example
ofa
(1) feedback mechanism common to camivores

that inhabit shallow pond ecos

730 AM
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Part A

Answer all questions in this part. 3]

Directions (1-30): For cach statement or question, record on your separate answer sheet the number of the
word or expression that, of those given, best completes the staternent or answers the question.

1 Which statement describes an act

y of a
decomposer?

(1) A mushroom digests and absorbs nutrients
from organic matter.

(2) A sunflower uses nutrients from the soil to
make proteins

(3) A snail scrapes algae off rocks in an aquarium.

(4) A hawk eats and digests a mouse.

2 The calcium concentration in the root cells of
tain plants is higher than in the surrounding
soil. Calcium may continue to enter the root
cells of the plant by the process of

(1) diffusion (3) active transport
(2) respiration (4) protein synthesis

3 Homeostasis is maintained in a single-celled

organism by the interaction of
(1) organs (3) tissues
(2) systems (4) organelles

4 Within which structure of an animal cell does
DNA replication take place?

(1) vacuole (3) nucleus
(2) cell membrane (4) ribosome

5 The shape of a prot
by the
(1) size of the protein molecule
(2) location of the protein within the cell
(3) arrangement of amino acids in the protein
(4) function the protein must carry out

is originally determined

6 Plant cells can synthesize energy-rich organi
molecules, and later break them down to extract
that energy for performing life processes. Th
activities require direct interaction between the

(1) chloroplasts and vacuoles

7 Selective breeding has been used for thousands
of years to

1

develop bacteria that produce human insulin
clone desirable plant varitics
develop viruses that protect against discases
produce new varieties of domestic animals

(

(2)
(3)
(4

8 A deletion of a DNA segment alters a gene in a
single skin cell of an individual. Which statement
best describes a result of this mutation?

(1) Any cell produced from this skin cell will
have the same mutation.

(2) All offspring of the in
cell mutation.

(3) The mutation will spread into other types of
cells

(4) The gamet
same mutat

idual will have a skin

of this individual will Kave the
n.

9 Some goats have been genetically modified with
a human gene that codes for a blood anticlotting
factor. The anticlotting factor can then be
extracted from the goat milk and used du
surgery. To produce these genetically modifi
goats, scientists most likely

(1) injected the anticlotting factor into the
producing glands ofthe animals

(2) added modified DNA into the milk of the
animals

(3) inserted the human gene into the egg cells of
goats

(4) altered the nutritional requirements. of
newborn goats

10 Which characteristic is necessary for natural
selection to oceur in a spec
(1) stability
(2) variation
(3) complex cellular organ
(4) a very low mutation rate
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