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BIO.A.1.1.1, BIO.A.1.2.1

Earth is home to a great variety of organisms, from tiny single-
celled bacteria to complex animals and plants. It may be difficult, at
first, to see what all these organisms have in common, but all life on
Earth shares several unifying characteristics.

Characteristics of Life

A closer look reveals that all organisms are composed of one or
more cells, the basic building blocks of life. A cell is the smallest
living unit of any organism, and has specific parts that allow itto
carry out life processes. An organism may be unicellular or
multicellular.

In addition to being composed of cells, all living organisms

share the following characteristics and abilities:

e Obtaining and using energy—All organisms must obtain
energy in some form, whether they absorb sunlight (like
plants) or ingest other organisms to gain the energy stored in
their molecules (like animals).

e Maintaining a stable internal state—Organisms and their
cells function best at certain temperatures, pH levels, solute
concentrations, and other conditions. They must keep levels
from falling too low or rising too high. This process is called

homeostasis.

e The ability to grow—Even single cells grow larger, and
multicellular organisms grow by dividing, that is, duplicating,
their cells many times over.

e The ability to reproduce—Almost all of the organisms in a

species are able to reproduce. For unicellular organisms,

reproduction consists of cell division.

Responding to stimuli in the environment—A stimulus is

a change (for example, in temperature or color) that an

organism can detect. Responses may take different forms.

Some are behavioral. For example, a rabbit may run away

from a predator. Some plants move their leaves to face the

incoming sunlight. Other responses do not involve movement.

For example, some plants produce poisonous chemicals
when insects begin to eat their leaves. To respond to
changing conditions, organisms must be able to sense their
environment. Many plants and animals can sense changes in

light, temperature, and gravity.
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An organism is a living
thing, such as an animal,
plant, fungus, protist, or
bacteria.

A cell is the basic unit of
life.

A unicellular organism,
such as bacteria, has a
single cell to carry out all
life functions.

Multicellular organisms,
such as animals and plants,
may have trillions of cells
with specialized functions
within that organism’s life
cycle. The cells work
together to carry out the
organism’s life functions.

Homeostasis is the process
of maintaining a stable
internal environment.

Both unicellular and

multicellular organisms may

reproduce sexually or
asexually. For example,
yeast is a single-celled
fungus that sometimes
reproduces sexually. Many
plants can reproduce
asexually as well as from
seeds.
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In low-light environments, eye pupils dilate to allow more light
to pass into the eye. Describe two characteristics of life
exhibited by this example.

Pupil dilation is a response to a stimulus—low light—in the
environment. This response requires the use of energy.
Pupil dilation is also an example of homeostasis, as
constant light levels in the eye are maintained.

Characteristics of All Cells

All org_ar_lisms consist of cells, and all cells share several
characteristics that are essential to life. The plasma membrane, or
cell membrane, forms the outside layer of a cell. It separates the cell

from its environment and regulates the exchange of material into
and out of the cell.

Cytoplasm is the substance that fills the cell’s internal volume. It
is composed mostly of water.

DNA is the molecule that stores genetic information, which
allows the cell to pass it on to future generations. Genes are
temporarily copied as RNA and brought to the ribosomes.

Ribosomes are the smallest organelles within the cell and many
of them are found throughout the cytoplasm. They decode the genetic
information in mRNA and assemble amino acids into proteins.

Which structure is not present in all organisms?
A a cell wall
B a plasma membrane
C genetic material

D cytoplasm

All cells contain a plasma membrane, cytoplasm, and some
form of genetic material, so choices B, C, and D are
incorrect. Cell walls are found in plants, fungi, and bacteria,
but not in animals. Therefore A is the correct choice.

Prokaryotic and Eukaryotic Cells

Prokaryotes and eukaryotes are the two main types of cells.
Prokaryotes are unicellular organisms that lack membrane-bound
organelles. This means that their DNA is not contained within a
nuclear membrane, but is instead found directly in the cytoplasm.
Prokaryotes are the oldest type of cell, originating about 3.5 billion
years ago. They include common bacteria and bacteria-like cells
(archaea) that are found in extreme environments.

UNIT 1 Basic Biological Principles

o

A plasma membrane is a
molecular bilayer that
encloses a cell.

DNA and RNA are both
nucleic acids, biological
macromolecules that act as
blueprints to convey
genetic information.

Ribosomes are made up of
protein and RNA. They are
not enclosed by
membranes.

Viruses contain genetic
information, but because
they lack ribosomes and
other cell structures, they
are not considered
organisms.

A prokaryotic cell is much
smaller and simpler than a
eukaryotic cell, lacking a
nucleus and other
membrane-bound
organelles.

Membrane-bound means
being enclosed within a

- membrane inside the

cytoplasm.
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Eukaryotes are much more

complex cells, normally larger than

prokaryotic cells. They originated about 1.5 billion years ago. They

have membrane-bound organe

membrane. Their DNA

or protein scaffold, helps to maintain th
cells. Eukaryotes include protists, fungi,

lles located within the plasma

is contained within a nucleus. A cytoskeleton,

may be either unicellular or multicellular.

Prokaryote

Cytoplasm

e structure of these large
animals, and plants. They

Eukaryote

Ribosomes

Smooth
endoplasmic
reticulum

Rough
en dgpfasmic
reticulum

(contains DNA)

e
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The simpler prokaryotic cell originated earlier
than the complex eukaryotic cell.

Prokaryotic cells are generally smaller than eukaryotic cells
complex, have less material inside them, and
have limited ways to transport materials into and out of the cell
efficiently. This table compares them.

PROKARYOTIC CELLS VERSUS EUKARYOTIC CELLS

because they are less

Prokaryotic Cell Eukaryotic Cell
Nucleus No Yes
Cell Number Unicellular Unicellular or multicellular
DNA Circular chromosome Linear chromosomes
found in cytoplasm contained in nucleus
Examples Bacteria Plants, animals, fungi, protists
Plasma Membrane Yes Yes
Membrane-bound No Yes
Organelles
Ribosomes Yes, small Yes, large
Cell Wall Yes

Present in plants and fungi

Cell Diameter

1-10 micrometers (um)

10-100 micrometers (um)

9

All multicellular organigy,
are eukaryotes, so al| 3
multicellular organisms
have cells with nuclei ang
membrane-bound
organelles.

A micrometer (um) is equal
to 1 x 107® meter.
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Describe two similarities and :
orokaryotes and eukaryotes, two differences between

There ar i

o presznT:m; answ?rs. to this question. Similarities include
e membo genetic 1r}f0rmati0n (DNA), cytoplasm, a
Differences i rane, and ribosomes in both types of cells.

' >nces include the lack of a nucleus in prokaryotes, the
size difference between eukaryotes and prokaryotes and
th.e addltlon. of membrane-bound organelles such as
mitochondria and chloroplasts in eukaryotes.

Organelles of the Eukaryotic Cell

The eukaryotic cell contains a variety of membrane-bound
organe]le§ with very specific functions. The nucleus contains the
ce.ll s genetic information (DNA), packaged as chromosomes.
Mltochqndria are the powerhouses of the cell. These organelles
synthesize the energy-rich ATP molecules required to carry out life
processes.

Like all cells, eukaryotic cells contain ribosomes. Some ribosomes
float unattached in the cytoplasm; they produce proteins used within the
cell. Other ribosomes are attached to the exterior membrane of the
endoplasmic reticulum (ER), a membrane-rich organelle that
surrounds the nucleus. These ribosomes produce proteins that will be
transported outside the cell. The endoplasmic reticulum wraps
“packages” of these proteins into membrane vesicles and releases them.
The Golgi apparatus absorbs and tags these vesicles with an “address’
so they can be secreted by the cell for use elsewhere in the organism.

A eukaryotic cell produces and secretes a protein. Trace the path
of the protein through the cell’s organelles, starting with the
original genetic information for the protein.

The genetic information for the protein is stored in the
nucleus. It is transported to the ribosomes attached to the
rough ER (where proteins bound for “export” are
assembled). Once made, the protein is packed into a vesicle
that travels to the Golgi apparatus. Th.en, it is “tagged” and
sent to the plasma membrane, where it leaves the cell.

Animal and Plant Cells
nt cells have many of the same organelles, such

brane and the nucleus. However, there are some
lasts are plant organelles that capture the
: it i hemical energy, like simple
f sunlight and transform 1t into € :
E::;g ((j:h?orog,lasts contain the pigment chlorophyll, which absorbs

the energy of sunlight much like a solar panel.

Animal and pla
as the plasma mem
differences. Chlorop

UNIT 1 Basic Biological Principles

e

An organelle is a
specialized part of a cell
with a specific function.

The nucleus is an organelle
| that contains the genetic

i material of a eukaryotic
cell.

| Mitochondria are

|  membrane-bound

| organelles where energy
transformation takes place.

There are two kinds of

| endoplasmic reticulum,

{ rough and smooth. Rough
ER has ribosomes attached
to the surface and

. produces proteins. Smooth
| ERis involved in the

| production of fatty acids
and lipids. No ribosomes
are attached to smooth ER.

A vesicle is a small
membrane sac inside the
cell, which may contain
material for transport.

The Golgi apparatus is an
organelle that processes
materials for release from
the cell.

Chloroplasts are plant
organelles that transform
sunlight into chemical

energy.

e P ———— e

Chlorophyll is the pigment
that makes plants green.
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Typical animal cell

Typical plant cell
L et

Cell wall
Plasma membrane —
Nucleus

Endoplasmic
reticulum

Q.- > =\—Ribosomes
G- \ Mitochondria
/| Chloroplast
Vacuole
Cytoplasm

Each organelle in a cell has a specific function.

Surrounding the plasma membrane of the plant cell is a rigid cell
wall, which supports and gives structure to plant bodies. The large
central vacuole is an organelle that stores water, nutrients, wastes,
and other material. While animal cells may contain smaller
vacuoles, they lack the large central vacuoles of plant cells. When
filled with liquid, the plant cell’s vacuole exerts pressure against the
cell wall. This makes the plant rigid.

Plant cells contain some organelles not found in animal cells.
Describe two organelles that play major roles in plant cells but
not animal cells.

One structure found in plant cells but not in animal cells is a
cell wall, a stiff outer layer that surrounds the plasma
membrane and gives a cell rigidity and strength. Another
structure is a chloroplast, an organelle where photosynthesis
occurs. A third structure is the vacuole. Although small
vacuoles can be found in other types of cells, a large central
vacuole plays a major structural role in plant cells. It also
stores water and nutrients for the cell. These roles require
them to be much larger in plant cells than in animal cells.

.
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In addition to animals ang
plants, eukaryotes include
fungi and protists, such a
paramecia. Fungi and
protists may share some of
the characteristics of plants
or animals, or may have
unique characteristics.
Fungi have cell walls, but
they are composed of
chitin rather than cellulose,
as in plants.

The plant cell wall is a
structure on the outside of
the plasma membrane. It is
made of cellulose.

stores water, nutrients, and |
other material in a plant {

|
!
t
! E
! The large central vacuole
; i
E cell ;
{ {
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Please read each question carefully. For a multiple-choice question, circle the letter of the
correct response. For a constructed-response question, write your answers on the lines.

1 A mitochondrion produces ATP for energy. A plant’s leaves turn toward the direction of

sunlight. A pacte.ria cell secretes a waste product through its plasma membrane. Which
characteristic of life do all of these examples describe?

A growing and reproducing
B obtaining and using energy
C response to external stimuli

D maintenance of homeostasis

Which do the cells of an E. coli bacterium and an elephant have in common?
A ribosomes to assemble proteins

B mitochondria to produce energy
C chloroplasts found around the vacuole

D chromosomes located in the cytoplasm

3 A cell from which organism would most likely be smallest?
A asugar maple tree
B a five-spotted ladybug
C a Saccharomyces yeast

D a Lactobacillus bacterium

4 Which statement correctly pairs the organelle with its function?
A The vacuole stores genetic information.
B The chloroplast synthesizes proteins from amino acids.
C The nucleus absorbs the sun’s energy for photosynthesis.

D The plasma membrane controls the flow of materials into the cell.
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BIO.A.4.2.1

Every cell or complex organism is system
that interact to produce something g?eater than ?hsftszi: Z??Onenfs
Living systems work to maintain consistent internal states bie?:ft?;es'
changes In temperature or pH can affect their ability to function. All
living lthmgs perform a balancing act in which internal conditioris—
including temperature, water, glucose, and oxygen—are regulated and
maintained within specific ranges. This process is called hﬁmeostasis.

Thermoregulation

To maintain homeostasis, the body may rely on a cycle of
monitoring and responding to internal conditions, called a negative
feedback loop. This homeostatic mechanism is similar to the central
heating and cooling system in a home. The home’s thermostat is set to
the desired temperature (say, 70°F). It detects the actual temperature of
the air and, if it is lower or higher than desired, the thermostat affects the
furnace or air conditioning. For example, if the detected air temperature
is 74°F the thermostat causes the air conditioning unit to turn on and
cool the air. By continually sensing the air temperature, the thermostat
ensures that the temperature remains around the set point.

Air conditioning

Thermostat turns
cools the air.

on air conditioning.

705
A fuk
heats the air.

eating and cooling systems,
perature to a set point.

turns on furnace.

A thermostat controls the h
returning the home’s tem

Lottt Jate the body’s internal states.
Negative feedback loops also r?s,g;T.O"C (58,6°F), and when it

Normal human body temperaturé

strays too far from tlfls point, changes ke p;la:e thrg;l E‘l:l: E:'z:lh:
 body to bring it back to normal. The Iypot? mmush it. If
' senses the temperature of the blood paSSl"%amLosusgends signals to
temperature is too high or low, the hypere ase or retain heat. The
various parts of the body that cause temperature include
mechanisms by which the body rest G i

shivering, perspiration and ;
. ’ v essels i skin.
(tightening) of the tiny blood st

Homeostasis refers to the
maintenance of a constant
internal state. Glucose,
water, temperature, and
pH levels in the blood are
maintained at constant
levels.

The processes by which an
organism monitors and
maintains a constant state,
such as temperature, is a
homeostatic mechanism.

Internal conditions are not
perfectly constant. Instead,
they vary slightly as the
body returns them to set
points, a process called
dynamic equilibrium.

A negative feedback loop
is so called because any

change to a system causes
the system to return to its
original state.

causing it to farther
and farther from its
original state.
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Hypothalamus

Shivering

- Body
"“"‘-\}__ temperaturé
< ‘Z‘C
y LowW S04
produces heat

3 A
. \ Hyporhalamus
N senses temperature.
and capillaries
constrict to conserve heat.

: in body
The hypothalamus of the brain detects changfsrelease heat.
temperature and instructs the body to conserve

) re of
The human body maintains a constant internal tempsegaettlécts .
98.6°F. Which changes occur when the hypothalamu
temperature of 100.1°F?

A Muscle tissue shivers and skin capillaries dilate.
B Perspiration increases and skin capillaries dilate.
C Muscle tissue shivers and skin capillaries constrict.

D Perspiration increases and skin capillaries constrict.

The brain regulates body temperature by causing changes to
other organ systems when temperature falls too low or rises
too high. In the case of high body temperature, the
hypothalamus causes the sweat glands (part of the endocrine
system) to release more sweat, which cools the skin when it
evaporates. The hypothalamus also causes the capillaries in
the skin to dilate (widen), allowing more blood through.
Because it is near the body’s surface, the blood can transfer
some of its heat to the environment. Chojce B is correct,

Osmoregulation

Water is a critical component of Jjfe, Organisms m
regulate the balance of water and solutes (dissolve
ions) in their bodies, a process called
challenges of osmoregulation vary, de
environment.

ust Carefully

d molecules
an
OSmoregulation, The ;

Pending on the Organism's

The fresh water of lakes and rj
living things. Organisms that live in freshwater
faced with excess water enterin Onments aya

g the bod
Freshwater fish, for example, excrete Veryy (;]“d the loss of solutes
excess water., ute urine ¢, :

o R

vers is hypotonic to the cellg of
envir,

Q

Thermoregufat;On
regulation of bog
temperature.

is the

Mammals are con.:

endothermic b:cr;st'ldered
body temperatyre ise oyy
independent of the
external environmep,

Reptiles and amphiby,
are considered .'ecmt,',ej.s
because they rely on th ms
environment to regmat:
body temperatyre.

Perspiration cools the bo
through evaporatiye
cooling: as sweat
evaporates, it absorps

h
from the skin. e

When a person is cold, tiny
muscles in the skin lift the
hair follicles, causing
“goose bumps.” Humans'
lack of fur makes thisa
poor mechanism for
keeping warm.

: t
A freshwater environmen
is hypotonic to most
organism’s cells.

The saltwater marine
environment is "Sotomc. :
most animals, such as_n
However, the solutes; ose
seawater differ from

in the animals’ bodi€*

&;-,'_,1_ s
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(;ls and seas are isotonic to
Ways to retain the

eSS
The challenge for land animals is to cops
. urine i erve water. i
i, ther urine is much more concentrated than their blog e
ontaining 2 high ratio of solutes to wa -

. ter. This allow:
yerete excess solute.s while conserving water. In thesktig?lrg ;oth
lood s first filtered into an intermediate flyid. Then, the ki)élr;ey:

absorb water and useful solutes from this fluid. By controlling
cabsorption, the body can control how much water is lost in urine

Another mechanism for maintaining water balance is the
sensation of thirst. The brain sends signals to the mouth and throat
ihat produce a feeling of dryness. This creates a drive (motivation)
o drink fresh water, replacing the water that the body has lost.

Hypothalamus
senses water balance.

Water is lost from

Kidney
idneys reabsorb body in urine.

less water.

\Nater

- — _—_

m’an\

Hypothalamus
senses water balance.

‘

Water is taken in

(through drinking)

or conserved by producing

more concentrated urine. K:'dgex{ rg§b§orb
more water.

i ter
Bloo othalamus of the brain d_etect wal
e e oduces the sensation of thirst

balance in the body. The brain pr . .
and hormonyes regulate water loss in the kidneys.

Land animals constantly lose water through T)V:I;?;r::gir;ed o
Perspiration, and urination. Water balance must

: i S.
- comUEaS g mr::teof fluid in the blood. These

%Pecial blood vessels sense the amou b

"81als tell the hypothalamus whether the bo
“Nserve water, or whether excess water Shtotlllw il
3in produces hormonal signals that affeC

I
Neys reabsorb.

1d be excreted. The

dy needs to take in and

unt of water the

]
i

QO

Some prokaryotic
organisms are adapted to
the extremely salty,
hypertonic environments of
the Great Salt Lake and the
Dead Sea.

The feeling of thirst, which
motivates you to drink, is
the body’s way of
maintaining water balance.
A loss of as little as 1% of
the body’s water can
produce this sensation.

The body senses both the
volume of water outside
the cells (such as blood)
and the concentration of
solutes inside the cells.

Dehydration is dangerous
because it changes the
concentration of solutes in
the body. The water lost in
perspiration and urine
must be replaced by
drinking and eating.
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a
led protist- its contr |
he cell. |
ter out of t E
um’s erwironmen ?

A paramecium is a sing!e-cel
an organelle that pumps wat
conclude about the paramec

the
ater from *
The contractile vacuole removes excelsls ::;fore inhabit an
paramecium. The paramecium mll;tetc:’“ 1t most likely lives
environment that is hypotonic t0 l: I Jake. . °

in a freshwater environment, suc #

| The elimination of ¢,

Gas Exchange dioxide and the int

--ation, which . ake of
The body’s cells require oxygen to carry out respiralion, oxygen is called gas

. arbon |
produces carbon dioxide. The levels of dissolved OX){get[lo";‘l“tg (t:ake | exchange.
dioxide in the blood must be regulated to allow respiratl

place. h ! current exchange systen, .
Fish perform gas exchange through the gills. Water flc?ws over the | which capillafy bloog |
capillaries in the gills, which contain a higher concentration of carbon | moves opposite to the floy

Fish gills use a countey.

dioxide and a lower concentration of oxygen than the surrounding | of water. This makes gas
water. These differences cause carbon dioxide to move into the water | exchange more efficient _
and oxygen to move into the bloodstream, through passive transport. | Carbon dioxide dissolvest |
Mammals perform gas exchange through passive transport within |  form a weak acid. Iftoo |
the lungs. Capillaries, tiny blood vessels, surround each of the . much carbon dioxideis |
microscopic air sacs in the lungs called alveoli. The blood flowingto | Present, the pH level ofthe |

the alveoli contains too much carbon dioxide and too little oxygen. :)‘OOd s
Carbon dioxide in the capillaries crosses the surface of the alveoli and | V"
enters the air inside. Oxygen in the alveoli crosses in the other

: o . ' Gas exchange in gills and
direction, into the capillary blood. }  the alveoli gf Iungs takes

i | place through passive |
e as during strenuous '- '?ransport. (gases move from |
where they are more :
ide i . concentrated to whereth® |
oxide in the bloodstream, | are less concentrated.

e e e

When cells use up oxygen more quickly,
exercise, the body compensates by moving

esh) air into and
lungs faster. This increases the rate of gas e outoithe

xcha
maintain the levels of oxygen and carbon dj nge and helps to

The hemoglobin prote"”

red blood cells helps Zo
bind oxygen molect™

E
|
|
|
|

-

3
—
T ——

ap—
e At 8 S T —

Carbon dioxide me leq

ule
In mammals, the microsco i 0
el ca i XYgen
by capillaries. Gases are rct s Oh. Of the molecule

_ re exchan ungs 3
alveoli and the blood fIOWIg;dt:::Wehen n SUrroundeq
ug
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ressure helps to D_USh Oxygen into the capillaries. At higher
altitudes’ air pressure is lower. What is the effect of movingto
Cigher altitudes on the human body? How can the body
Compensat?' in the short and long term, to maintain

h 0me05t35|5?

AIrP

At higher altitudes, les§ OXygen will enter the bloodstream and
the cells 9f the body will receive Jess oxygen. The body can
temporarily compensate by increasing breathing rate. After some

time, the body increases the number of red blood cells in the

blood, which helps it to take in more oxygen from the alveoli.

| @
Regulation of Blood Glucose .= :

The human body requires a blood glucose level of around

90 mg/100mL. If it falls too low or rises too high, homeostatic !
mechanisms bring it back into range. The control of glucose is ]
achieved through a negative feedback loop, as shown in the diagram. |
{

|

|

)

A hormone is a chemical
signal that is released into
the blood by endocrine
organs. Hormones reach all
tissues, but affect only
those tissues with specific
receptor proteins on their
surfaces.

The organ that senses blood glucose levels is the pancreas.

When the pancreas detects high glucose levels, it releases the
hormone insulin. Insulin causes the cells of the muscles, liver, and
other tissues to allow more glucose to cross the plasma membrane.

The liver converts this glucose to glycogen. As a result, blood glucose
falls back to normal.

Glucose is the simple sugar
that cells break down for
| energy. Glycogen is the
When blood glucose is lower than 90 mg/100mL, the pancreas | Mocomolecalathat
) i animals form as a way to
secretes another hormone, glucagon. Glucagon has the opposite effect | store glucose. The liver
on the liver, causing it to break down stored glycogen and release the

\ . . stores glycogen and
glucose into the bloodstream. These changes bring about homeostasis. | releases it as glucose when

needed.

¥ The liver and other tissues take
up more glucose. The liver stores

The pancreas glucose as glycogen.

Diabetes is a disorder of
releases insulin.

blood glucose homeostasis.
Blood glucose In type | diabetes, the

I
I
!
& High Blood glucose decreases. i pancreas does not produce
\0 mg/100 mL . enough insulin. In type 1|

< . diabetes, the tissues d
Bjood { ' o nOt
!'ncreasg:? o \ . respond to the insulin in
i Low o i the blood.
The liver converts glycogen to Th ':-
glucose and release it into the W.‘__—- € pancreas R .
bloodstream. releases glucagon. —

A negative feedback Ibop regulates blood glucose levels.
Hormones produced by the pancreas drive this process.

?fter skipping a meal and exercising, a body’s blood glucose
alls to g5 mg/100 mL. What changes will occur in the body?

Th? Pancreas responds by secreting the hormone glucagon.
This Causes the liver to break down glycogen to its monomer,
Ucose, and release the glucose into the bloodstream.

NleHomeostosis and Transport A i A e —
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1 Which of the following would

94

IT’S YOUR TURN!

. ra multip
Please read each question caref;l“g:rzf;pon
correct response. For a constructe

se question:

internal body temperature reaches 97.5°F?
A shivering

B perspiring

C dilation of capillaries

D formation of goose bumps

Some animals excrete nitrogen-containing wastes as urea in ugr&%e?g:zrzxegc
acid in the form of a thick paste. In which type of environmen

uric acid provide the greatest advantage?
A a desert ecosystem

B a rainforest ecosystem
C  a freshwater pond ecosystem

D a saltwater marine ecosystem

Which is not an example of an organism m

aintaining homeostasis?
A A jogger stops to drink at a Water fountain.

B A turtle spends hours sitting on 3 sunny rock
C  Adeer seeks out salty foods to add to its diet
D A rabbit higes dmong grasses tq avoid a hawk

Je-choice question, circle the lett,
e-

of
write your answers on the | es“h

o meostasis when a Persopy
maintain ho S
best help t0

rete ur |
retion of
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o the graph below to answer question 4.
BIN
100 /D'TG CUI?VES OF TWO RESPIRATORY PROTEINS
Myogiobfn/ o
z 80 7 2
K]
E % € / / In cells of In blobd,
2 Qo i )
£%2 / body tissues from lungs
o E 5 60 mﬁn@u_‘
- .E e tissues
=T
5854
528
& 5% || Hemoglob
0
2 2 ek i?,
0 //

20 4-0 60 80 100 120
Partial Pressure of Oxygen (torrs)

4 Myoglobin and hemoglobin are two proteins that bind to oxygen. Hemoglobin is
present in red blood cells. Myoglobin, a similar protein, is present in muscle cells. The
amount of oxygen dissolved in body fluids is measured as partial pressure. The graph
above shows the percent of each protein that is bound to oxygen at different partial
pressures. How does the binding of oxygen by myoglobin affect oxygen homeostasis?

A It reduces the amount of oxygen in the cells of body tissues.
B It increases the amount of oxygen in the alveoli of the lungs.

C It reduces the amount of oxygen in the blood returning to the lungs.

D It increases the amount of oxygen in the blood leaving the body tissues.
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. onents, such as glyc
5 The digestive system breaks down food to basic comp 9lucose, Thesg

molecules are then absorbed into the body.

A person consumes a large meal.

A Explain how the consumption of the meal will affect blood glucose, which is

normally maintained at 90 mg/mL.

B Explain how the body of a healthy person will respond to this change.

C In type Il diabetes, the body tissues become less sensitive to insulin. Explain how the
response of a person with type Il diabetes will differ from that of a healthy person.
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