Definition

The net movement of particles from a region of
their higher concentration to a region of their lower
concentration (i.e. down a concentration gradient),
as a result of their random movement

Happens through a medium Passive process Necessary for gas exchange

Meaning no energy is required Important in living organisms

B3.1 Diffusion

Core Supplement

1 Describe diffusion as the net movement
of particles from a region of their higher
concentration to a region of their lower
concentration (i.e. down a concentration
gradient), as a result of their random

movement

State that some substances move into and
out of cells by diffusion through the cell
membrane

Describe the importance of diffusion of gases
and solutes in living organisms

Investigate the factors that influence diffusion,
limited to: surface area, temperature,
concentration gradient and distance

Osmosis

Supplement

State that water diffuses through partially 4
permeable membranes by osmosis

Describe osmosis as the net movement

of water molecules from a region of higher
water potential (dilute solution) to a region of
lower water potential (concentrated solution),
through a partially permeable membrane
State that water moves into and out of cells
by osmosis through the cell membrane
Investigate and describe the effects on plant
tissues of immersing them in solutions of
different concentrations

Explain the effects on plant cells of immersing
them in solutions of different concentrations
by using the terms: turgid, turgor pressure,
plasmolysis, flaccid

B3.1 Diffusion

Affecting factors

Concentration gradient steepness

The higher the difference in concentration
(steeper), the faster the reaction

Temperature

The higher the temperature, the faster the
reaction (because particles gain kinetic energy)

Surface area to Volume ratio

The smaller the surface area of an organism in
relation to its volume, the lower the rate of diffusion

Distance particles must travel

When distance is greater, diffusion is slower; When
distance 1s shorter, reaction 1s faster

Higher solute concentration
Lower water potential

Solutions and osmosis

Isotonic

The net movement of water molecules
from a region of higher water potential
(dilute solution) to a region of lower water

potential (concentrated solution), through a
partially permeable membrane; passive

Equal solute concentration Lower solute concentration

Hypotonic

Flaccid

Hypertonic

Plasmolyzed

(

Higher water potential

its hypotonic vacuole

but cannot burst due to cell wall

Cell is turgid when no more water can enter
-> high turgor pressure

In water with higher water potential than

Water flows in by osmosis and cell swells

B3 - Movement into

and out of cells

(tonoplast)

Water moves in and out of the cell at the
same rate; net movement = 0

(

Low turgor pressure, but not extremely low

Neither turgid nor plasmolysed

=

In water with lower water potential than
hypertonic vacuole

Water flows out by osmosis and cell
shrinks. Cell wall is rigid and does not

collapse

Plasmolysed

e

Osmosis in plants and animals

Water moves into and out of cells by
osmosis through the cell membrane

Seperated by a semi-permeable membrane

Cell walls - fully permeable molecules

Wall is strong and pushes against cytoplasm
of cell pushing against cell wall

This causes plant cells to develop high
internal pressure in the right conditions

Cytoplasm - fluid (cytosol) containing
organelles

Surrounded by plasma membrane

. Vacuole - contains watery cell sap (solution

of salts and other dissolved substances)
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Turgor pressure (turgirity)

Water leaves the vacuole by osmosis which reduces in size and no longer
pushes against the cytoplasm. Cytoplasm pulls away from cell wall which

cases a loss in internal pressure acting on cell wall.
->Extremely low turgor pressure, plasmolysis

B3.2 Osmosis

Animal cells

Animal cells have no cells walls, therefore
no internal pressure

They rely on hacing the same water

HYPERTONIC SOLUTION

potential in their cytoplasm as that of the
surrounding fluid (isotonic)

ISOTONIC SOLUTION

HYPOTONIC  SOLUTION

— RED BLOOD CELLS
HAVE HIGHER WATER
POTENTIAL THAN SOLUTION

— NET MOVEMENT OF WATER
out

— SHRIVELLED CELLS

— WATER POTENTIAL
EQUAL BETWEEN
RED BLOOD CELL
AND SOLUTION

— NO NET MOVEMENT

OF WATER
— NORMAL CELLS

— RED BLOOD CELLS
HAVE LOWER WATER
POTENTIAL THAN
SOLUTION

— NET MOVEMENT OF
WATER IN

— CELLS SWELL, MAY
LYSE (BURST)
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Eg of hypertonic solution -> concentrated salt solution
Eg of hypotonic solution -> distilled water

Water moves into and out of the vacuole by |
0SMOsis

Cell contents Cell wall
exert Turgor

Pressure

Wall pressure ‘ ’ Vacuole

Water moves into the
cell due to osmosis

Definition of turgor pressure: the force within
the cell that pushes the plasma membrane
against the cell wall

The vacuole, when normally full, presses
against the cytoplasm which presses against

the cell wall creating a normal internal
cellular pressure (turgor pressure)
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Water molecule

motion

Osmosis

Turgor pressure provides support and
rigidity

N
Water

molecule

t— Cell membrane

When there is no turgor pressure in a plant,
it wilts

Hypertonic Isotonic
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Hypertonic
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Hypotonic

—
=

Hypotonic

B3.3 Active transport

the movement of particles through a cell
membrane from
a region of lower concentration to a region

of higher concentration (i.e. against a
concentration gradient), requiring energy
from cellular respiration
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Active Transport
. . Low concentration

. of molecules, ions

Outside cell

. High concentration
of molecules, ions

Importance as a process for movement of
molecules or ions across membranes

Plant roots use active transport to absorb
minerals ions such as Na+, K+, Mg2+, Ca2+,

NO3-...
Plant roots have more salts than the soil, so
water enters by passive transport (0Smosis)
p

)

| ) i I
| § However, for minerals to enter, active | |
transport is needed :

|

Supplement

1 Describe active transport as the movement
of particles through a cell membrane from
a region of lower concentration to a region
of higher concentration (i.e. against a
concentration gradient), using energy from
respiration

Explain the importance of active transport as
a process for movement of molecules or ions
across membranes, including ion uptake by
root hairs




