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Passive Transgcort

BIO.A.4.1.2

The plasma membrane is an area of constant movement as
molecules are shuttled back and forth in a variety of ways. Withé
this movement of molecules, wastes would build up inside the cell
and needed materials would not enter it. The movement of
substances may be driven by differences in their concentration
inside and outside the cell.

e plasma
membrane, cgll membranes
1d the organelles of
eukaryeticcells and make
of the ER and
paratus. Transport
processes are therefore

i tant within the cell.

Concentration Gradient

When a dissolved substance is more concentrated in one area
than in an adjacent area, it forms a concentration
example, in the diagram below, there is more dissolved solute
one corner of the solvent, and far less everywhetre else.-Notice how
the concentration changes over time.

oncentration refers to the
Zmount of a substance (a
solute) dissolved in a given
volume of water or other

Concentration Diffusion solvent.
gradient
High o O A concentration gradient is
concentration OO o a gradual difference in the
Qo concentration of a
> o substance in a solution as a
o function of distance.
\ o |9
Low
concentration

Time

Because the particles that

Because of this, they wi make up a substance have
concentrated regionto the | energy, they are always in
« motion.

Diffusion does not require
whenever a_concentration

Diffusion is the movement
of molecules or ions down
a concentration gradient. It

stops when equilibrium is
roughout the solution. It has reaFc)hed. d
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Glucose is added to water and the solution is stirred until the
glucose is evenly distributed throughout. Will diffusion occur
within the solution? Explain.

Diffusion will not occur in the solution once its
concentration is equal throughout. Diffusion requires a
concentration gradient to occur.

Passive Transport

What happens when a concentration gradient occurs across a
cell membrane? If the membrane is permeable to the substance, the

no energy input, and that the net movement of particle

equilibrium is reached. @

Any type of cellular transport that does not re
energy input is called passive transport. Ther¢' are several types Passive transport is the
of passive transport. Diffusion across a membrane 1s movement of a substance

across the plasma
membrane without any

input of energy.
of the cell. 8 e
. . Simple diffusion and
Concentration gradient DIfquIOI/\ facilitated diffusion are
across membrane

both types of passive

20 )) ) o 2| O )) d O transport.
2 O 5 o Small, nonpolar molecules,
such as oxygen and carbon
Plasma dioxide, can easily pass
membrane

between the phospholipids
of plasma membranes. lons
and large or polar
molecules are repelled by
the nonpolar phospholipid

Time tails, and do not cross as
easily.
Diffusion down a/concentration gradient-can’cause a substance to
cross a plasma . Di ioni m of passive transport.

A transport protein is a
protein built into the

molecules do i ospholipid bilayer. In this case, plasma membrane that
membran prt proteins can provide a way for the substance helps certain kinds of

to enter or exit thé : type of transport is called facilitated molecules or ions pass
diffusion be & it i ilitatedy @r helped, by proteins. Even through.

though theylare ing move molecules that normally wquld not Facilitated diffusion relies
be able lar membrane, they are still using on membrane proteins to
no ATP\(energy). ilitated diffusion is a form of passive help molecules cross a cell
transport. membrane.
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Facilitated diffusion uses transport proteins to move a substa
down its concentration gradient.

Pasrms nﬁu*m*m

membrane

proteins

Carrier 0 \) o
®

ce

Channel proteins, with their tubelike openings, allow specific
substances to enter or exit freely. Aquaporms are protein Channels

cells would not receive enough glucose to power
respiration.

A Carbon dioxide in a capillary crosses/the alveoli ines

Choices A and B describe
membranes; this is a form of passi
descrlbes fac1lltat

olecules or ions that are
ent of water itself is so important
n: osmosis. Osmosis refers to the
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Transport proteins include

Osmosis refers to the
movement of water from
where dissolved substances
are less concentrated to
where they are more
concentrated. The identity
of the solute does not
matter.

Osmosis is a form of passive
transport. It requires no
energy.

-
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Because a plasma membrane may be impermeable to some @
solutes, osmosis can change the volume of fluid inside a cell.
Consider the semipermeable membrane in the diagram below.
Water can move across it, but the solute cannot. Water will move
from the side with the lower solute concentration to the side with
the higher solute concentration. This net movement of water down
its own concentration gradient results in unequal volumes in the
two halves of the beaker. Equilibrium is reached when the solute
concentration is equal on both sides of the membrane.

te is a dissolved
stance. In osmosis,

Semipermeable

i ®
Higher ___ | fe ¢ ¢ | Lower

concentration L € concentration is can result in
' chariges in volume.
Dissolved _—

molecules ® o

A hypotonic fluid has a
lower concentration of
’ dissolved substances than a
concentrated than the cell’s interi ) ( cell’s interior. An isotonic
water is hypotonic to cells’ ¢ytoplasm whi fluid has an equal
i i concentration. A
hypertonic fluid has a

osmosis, hypotonic and hypertor :
greater concentration.

cell’s volume.

The cell walls of plant cells
allow them to survive in a

hypotonic freshwater
environment.

Microbes that live in the
Great Salt Lake maintain
water balance by
maintaining high solute
concentrations in the
cytoplasm.
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The diagram shows changes to red blood cells placed in
solutions of varying concentrations. Identify the solutions as

hypotonic, isotonic, or hypertonic to the cells. Explain your
responses.

the extracellular fluid and into the cytoplasm. This causes
some of the cells to burst.
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IT'S YOUR TURN

Please read each question carefully. For a multiple-choice question;<ircle the letter of the
correct response. For a constructed-response question, write yo ers on the lines.

diffusion?

A ATP

B phospholipids
C protein channels

D concentration gradient

2 What is one way that facilitated diffusion diffe simple diffusion?

A Facilitated diffusion requires energy input.

& protel
tratiorrgradient.

Facilitated diffusion requires small, nenpolar moleculés.

Facilitated diffusion requires membra

B
C Facilitated diffusion requires a conce
D
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Energy is required to move.the nitrates from one end of the lake to the other.
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Use the image below to answer question 4.

Left Side Right Side

ﬁ

Semipermeable
membrane

Before

4 The image shows a U-shaped tube with a semipe
right and left sides. Each side is filled with e

A Water moved to the right side, where solute ¢oncentrati ' :
Water moved to the right side, where soluté entration was originally higher.

Water and solute moved to the rig

ide, where sol

O N W

Water and solute moved to the

UNIT 4 Homeostasis and Transport -

© The Continental Press, Inc. DUPLICATING THIS MATERIAL IS ILLEGAL.

{te concentration was originally lower.

vhere solute concentration was originally higher.



Use the images below to answer question 5.
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A Does diagram 1 show a possible outco

reasoning.

he orjginal situation? Explain your

/ /
NN

B Does diagram 2 shgw a possible outcome of the original situation? Explain your

reasoning.

—~/
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C Does diagram

reasoning.

- /
Y

how a possible outcome of the original situation? Explain your

>
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