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Key Vocabulary

Diffusion The movement of particles (in a solution or of gas particles) from an area of high concentration 
to an area of low concentration, down the concentration gradient.

Osmosis Diffusion of water from a high concentration (dilute solution) to an area of low concentration 
(concentrated solution) through a partially permeable membrane. 

Partially 
permeable 
membrane

A membrane that only allows certain substances to pass through, for example, a cell  membrane.

Isotonic A solution that is the same concentration as the cells contents. No net movement of water.

Hypertonic A solution that is more concentrated than the cells contents.  Water moves out of cell. Animal 
cells will shrink. Plant cells will become plasmolysed.

Hypotonic A solution that Is less concentrated than the cells contents. Water moves into cells. Animal cells 
will grow and burst. Plant cells become turgid.

Turgor The pressure inside a plant cell  exerted by the cell  contents pressing against the cell  wall.

Plasmolysis The state of plant cells when so much water is lost from the cell  by osmosis that the vacuole and 
cytoplasm shrinks and the cell membrane pulls way from the cell wall.

Active transport The movement of substances from a low concentration (dilute solution) to high concentration 
(concentrated solution) against the concentration gradient. Requires energy from respiration.

Diffusion Osmosis Active transport

High to low conc. X X

Low to high conc. X 

Passive process X X

Active process X 

Requires energy X 

Down conc. gradient X X

Against conc. gradient X 

Movement of water X 

Through a partially 
permeable membrane

X 

Substances that move by diffusion:
➢ Oxygen (alveoli→blood and 

blood→cells)
➢ Carbon dioxide (cells→blood and 

blood→alveoli)
➢ Urea (cells→blood and 

blood→kidneys)
➢ Glucose (blood→cells)

Factors that affect diffusion:
➢ Concentration gradient 
➢ Temperature (↑temp=↑kinetic 

energy)
➢ Surface area (↑Surface area=more 

surface for particles to diffuse through)

Small 
intestine 

(villi)
Lungs (alveoli) Fish gills

Roots (root 
hair cells)

Leaf 
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➢ Efficient 
blood 
supply

➢ Large SA
➢ Thin cell 

membrane

➢ Efficient 
blood supply

➢ Large SA
➢ Thin cell 

membrane
➢ Ventilated 

➢ Efficient 
blood 
supply 

➢ Constant 
flow of 
water

➢ Large SA
➢ Thin cell 

wall
➢ Water 

constantly 
moved 
away

➢ Flat and 
thin (large 
SA)

➢ Contain air 
spaces

➢ Stomata 

Diffusion

➢ Active transports allows mineral ions to be 
into root hair cells from very dilute solutions 
in the soil.
➢ Plants require ions for healthy growth

➢ Active transport allows sugar (glucose) to be 
transported from low concentration (in the 
gut) to high concentration (in the blood)
➢ Used for respiration 
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Active transport

http://www.stmarksacademy.com/index.asp


Osmosis vegetable practical

Method
1. Prepare solutions of sugar/salt (0.0-1mole)
2. Cut cylinders of vegetable using borer and scalpel
3. Weigh each cylinder and record starting mass
4. Place vegetable cylinders into the correct solution

and leave for set time
1. Bung placed on test tubes to stop

evaporation (solutions would become
more concentrated)

5. Dry each vegetable cylinder (to get rid of excess
liquid) and weigh and record end mass.

6. Calculate percentage change
7. Draw line graph (with line of best fit)

Independent – concentration of solution
Dependent – change in mass of vegetable cylinder
Control – volume of solution, time left in solution, length of vegetable (as 
starting mass would be different), used the same vegetable for cylinders

Solution 
conc. (mole)

Starting 
mass (g)

End mass 
(g)

Change in 
mass (g)

Percentage 
change (%)

0.0 5.98 6.48 0.5 8.4%

0.25 5.92 6.09 0.17 2.9%

0.5 6.1 5.96 -0.14 -2.3%

0.75 5.97 5.31 -0.66 -11.1%

1 6.08 4.97 -1.11 -18.3%

percentage 𝑐ℎ𝑎𝑛𝑔𝑒 = (
𝑒𝑛𝑑 𝑚𝑎𝑠𝑠 − 𝑠𝑡𝑎𝑟𝑡𝑖𝑛𝑔 𝑚𝑎𝑠𝑠

𝑠𝑡𝑎𝑟𝑡𝑖𝑛𝑔 𝑚𝑎𝑠𝑠
) × 100

Results and analysis:
Where the line crosses the X-axis, is the 
concentration of solution inside the 
vegetable as there is no gain or loss in mass. 

In the example the concentration of 
sugar/salt inside the vegetable is ∼0.38 
mole.

Surface area:volume ratio

𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 (𝑐𝑚2) = 𝑏𝑎𝑠𝑒 × ℎ𝑒𝑖𝑔ℎ𝑡 × 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑖𝑑𝑒𝑠

𝒗𝒐𝒍𝒖𝒎𝒆 (𝑐𝑚3) = 𝑏𝑎𝑠𝑒 × 𝑤𝑖𝑑𝑡ℎ × ℎ𝑒𝑖𝑔ℎ𝑡

1cmx1cmx1cm cube 2cmx2cmx2cm cube

Surface area = (1 x 1) x 6 = 6cm2

Volume = 1 x 1 x 1 = 1cm3

SA:V = 6:1

Surface area = (2 x 2) x 6 = 24cm2

Volume = 2 x 2 x 2 = 8cm3

SA:V = 24:8 OR 3:1

A single celled 
organism has a large 
SA to Volume ratio. 

This allows sufficient 
transport of 

molecules into and 
out of the cell. 

Larger organisms 
need specialised 

surfaces to exchange 
substances.



Key Vocabulary

Mitosis The process of cell division which produces two 
genetically identical cells

Asexual 
Reproduction

Genetically identical cells are produced by 
mitosis using the cell from one parent

Daughter Cell The cell created following cell division

Chromosome A long piece of DNA. Human cells contain 23 
pairs of these (46 in total)

Gene A small piece of DNA found on the 
chromosome.

Gamete A sex cell (sperm or ovum)

Stem Cell An undifferentiated cell (non specialised). It has 
the ability to change into a different type of 

cell.

Embryonic Stem 
Cells

These undifferentiated cells come from an 
embryo (a ball of cells formed after 

fertilisation)

Adults Stem Cells These undifferentiated cells are found in the 
bone marrow

Meristem The area where undifferentiated cells are 
found in plants

Clone Offspring that a genetically identical to their 
parent

Differentiate The process where cells become specialised for 
a particular function

Therapeutic cloning A process where an embryo is produced 
that is genetically identical to the patient so 
the cells can be used in medical treatments

The Cell Cycle

Stage 1: The cell grows, increase 
in mass. DNA replicates. More 
subcellular structures are made 
(mitochondria, ribosomes, 
chloroplast)

Stage 2: Mitosis – one set of 
each chromosome is pulled to 
each end of the dividing cell and 
the nucleus divides.

Stage 3: Cell membrane and 
cytoplasm divides to form to 
identical cells (cytokinesis)

Mitosis

1. The Parent cell makes a copy of each of 
its 46 chromosomes. It now has 2 sets 
of 46 chromosomes.

2. Each set of chromosomes are pulled to 
opposite sides of the cell.

3. The cell divides into two identical 
daughter cells.

Stem cells are unspecialised cells which have the ability to
differentiate (change) into new cells. In a young embryo, all the
cells are stem cells, so they can be taken, cloned and used to
produce any human cells.
In adults, there are not many stem cells left – most have
differentiated. But there are some, for repair and replacement of
specialised cells. For instance, there are stem cells in the bone
marrow. These can be collected, cloned and made to differentiate
into any type of blood cell. Using stem cells in this way is an active
area of medical research, to treat conditions like diabetes and
paralysis. Many groups are against the use of stem cell research.
Stem cells in animals differentiate early in development, and cell
division is mainly for growth and repair.
Stem cells in plants are found in the meristem. These stem cells
maintain the ability to differentiate throughout their lifetime.
Meristem cells can be used to clone plants quickly and
economically. Benefits of cloning plants include:
➢Rare plants saved from extinction
➢ Large number of plants can be produced quickly for sale
➢Plants can be produced with special features (e.g. disease

resistance)

Stem Cells


