Passive Transport

Essential Question

How do substances cross the membrane
without using energy?



Diffusion

e Particles move randomly
all the time

e Net movement is from
high to low concentration

e No energy from the cell is
needed

e At equilibrium, there is no
net movement
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particles are crowded
on the left

net movement from high
to low concentration

evenly spread; particles still
move, but no net change

The dashed line only marks the two halves; nothing blocks the particles.




Passive Transport

Facilitated Diffusion
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Passive Transport

Osmosis
e Osmosis is the diffusion
More sugar Less sugar
Of Water across a (lower water concentration) (higher water concentration)
membrane ’ o |
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e \Water moves toward the & 0 Ol w0
side with more solute - o ©
00 o
. SOIUte CannOt CrOSS, SO L The membrane lets water through but not sugar (the circles).

Net water movement is toward the side with more solute.

water moves instead

® [t continues until the
concentrations are equal
or pressure stops it



Passive Transport

Cells in Different Solutions

Hypotonic solution Isotonic solution Hypertonic solution

o Hypoton |C' IeSS SOI ute (less solute than the cell) (equal solute) (more solute than the cell)
than the cell, water .

Sy .
moves in cell @ {:5:}
® |sotonic: equal solute, no bt bt e
net movement N .
e Hypertonic: more solute il B @
than the cell, water
oves out Ity

e A cell wall keeps plant
cells from bursting



Passive Transport

Measuring Osmosis
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Sucrose concentration (M)

¢ No change estimates the
Isotonic concentration



Passive Transport

Example: Percent Change in Mass

A potato core with a starting mass of 2.40 g is soaked in distilled water for 24 hours and
then weighs 2.76 g. A second core, also 2.40 g, is soaked in 0.6 M sucrose and then
weighs 2.07 g. Find the percent change in mass of each core and say which way water

moved.

Core Start mass (g) End mass (g)

Distilled water 2.40 2.76

0.6 M sucrose 2.40 2.07




Example: Find the Isotonic Point

Passive Transport

Potato cores of equal mass were soaked in sucrose solutions (sample data).
Estimate the concentration at which the mass would not change. Write a claim,
evidence, and reasoning.

Sucrose Start mass | End mass | Change
(M) (9) (9) (%)

0.0 2.00 2.34 +17.0
0.2 2.00 2.12 +6.0
0.4 2.00 1.90 -5.0

0.6 2.00 1.72 -14.0
0.8 2.00 1.58 -21.0

Change in mass (%)
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Sucrose concentration (M)



Passive Transport

Example: Predict the Water Movement

A red blood cell contains about 0.9% solutes. It is placed in a salt solution that
Is 3% solutes. Use the model to predict which way water moves and what
happens to the cell.

Hypotonic solution Isotonic solution Hypertonic solution
(less solute than the cell) (equal solute) (more solute than the cell)
Animal
cell
. Cell swells net movement. Water moves out.
d may b rst. C || t ays the same. Cell shrinks.
N -
N e
Plant
cell

n. Cell becomes t movement, Water moves out. Membrane pulls
ﬁ m (t urgid). C soft (flaccid). away from the wall.



Passive Transport

Big Ideas

e Diffusion moves particles from high to low concentration without ATP

e Facilitated diffusion uses channel and carrier proteins and is still passive
e Osmosis is the diffusion of water; water moves toward more solute

e Hypotonic, isotonic, and hypertonic solutions predict how cells change

e Percent change = (final - initial) / initial x 100



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10

