
Cell structure and transport (B1)

Big idea: Cells are alive

Key Vocabulary

Nucleus An organelle containing the genetic information 
surrounded by a nuclear membrane.

Cytoplasm Water-based gel which suspends other organelles. 
Where most of the chemical reactions for life take 

place.

Cell 
membrane

The membrane around the contents of a cell that 
controls what moves in and out 

Mitochondria The site of aerobic respiration 

Ribosome The site of protein. synthesis in a cell

Cell wall The rigid structure around plant and algal cells. 
Made of cellulose and strengthens the cell

Cellulose The complex carbohydrate that makes up plant 
and algal cell walls. 

Chloroplast The organelles in which  photosynthesis takes 
place

Chlorophyll The green pigment contained in chloroplast

Permanent 
vacuole 

Space in the cytoplasm filled with with cell sap

Eukaryotic 
cells

Cells that have a true nucleus and membrane-
bound organelles (animal and plant cells)

Prokaryotic 
cells

Cells that have no true nucleus or membrane-
bound organelles (bacteria cells)
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Nucleus X X

Cytoplasm X X X

Cell membrane X X X

Mitochondria X X

Ribosome X X X

Cell wall X X

Chloroplast X

Permanent 
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X

DNA loop X

Plasmid X
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X

Bacteria cell

Animal cell

Plant cell

➢ Plant and animal cells (eukaryotic cells) have a cell membrane, 
cytoplasm and genetic information enclosed in a nucleus.

➢ Bacteria cells (prokaryotic cells) are much smaller in comparison.
➢ They have cytoplasm and a cell membrane surrounded by a cell 

wall.
➢ The genetic information is not enclosed in a nucleus.

➢ it is a single DNA loop and there may be one (or more) 
small rings of DNA called plasmids.

Orders of magnitude
➢ Are used to make approximate comparisons of 

objects
➢ Comparisons can be shown as a number or in 

standard form
Example: 

A small animal cell has a length of 10µm. A large 
plant cell has a length of 100µm.

100

10
= 10 𝑜𝑟 101

So a large plant cell is an order of magnitude or 
101 bigger than a small animal cell.
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Specialised animal and plant cells

Specialised 
cell

Function Adaptations 

Sperm cell

A
n

im
al

 To fertilise the female 
gamete. 
Carries the males 
genetic information.

1. Long tail to swim.
2. Lots of mitochondria to release energy to swim.
3. Enzyme (acrosome) stored in the head to break 

down outer layers of egg cell.
4. Large nucleus containing genetic information

Nerve cell

A
n

im
al

 

Carry electrical impulses 
around the body

1. Many dendrites to make connections to other 
nerve cells.

2. An axon to carry impulses
3. Nerve endings or synapses, which pass impulses 

to other cells by producing transmitter chemicals

Muscle cell

A
n

im
al

Can contract and relax. 
Straited muscle cells are 
found in skeletal 
muscles. Smooth muscle 
found in the tissues of 
the digestive system

1. Has special proteins that slide over each other
2. Many mitochondria to transfer energy needed for 

chemical reactions.
3. a store of glycogen that can be broken down and 

used in respiration to transfer energy.

Root hair 
cell P

la
n

t 

Increase the surface 
area of the roots to 
absorb water and 
minerals

1. Large surface area (are long)
2. Large permanent vacuole to speed up the 

movement of water by osmosis 
3. Have many mitochondria to transfer the energy 

needed to move mineral ions by active transport

Xylem 

P
la

n
t 

Transport water and 
minerals from the soil to 
the leaves. Supports the 
plant.

1. Hollow tubes that allow water (and minerals) to 
flow up to the leaves

2. Have spirals and rings of lignin that make the 
tubes very strong

Phloem

P
la

n
t 

Tissue that transports 
food made by 
photosynthesis to the 
rest of the plant

1. Cell walls between phloem cells break down to 
form sieve plates

2. Cell lose lots of their structures but are kept alive 
by companion cells

3. Companion cells have many mitochondria that 
transfer energy aid the movement of dissolved 
food.

Types of microscopes

Microscopes are used to enlarge an object

Light microscope Electron microscope

Developed?
First developed in the early 17th

century
First developed in the 1930s

How do they work?
Use a beam of light to form an 
image

Use a beam of electrons to from a 
image

magnification
Up to 2000x (school microscope = 
400x)

Up to 2,000,000x

Resolving power See objects that are 200nm apart See objects that are 0.2nm apart

Other information
Can observe living specimen, 
cheap and portable

Specimen must be dead to observe, 
expensive, need to be kept in special 
conditions

Key Vocabulary

Resolving power A measure of the ability to distinguish between two separate points that are very 
close together

differentiate The process where cells become specialised for a particular function

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 = 𝑚𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑜𝑓 𝑒𝑦𝑒 𝑝𝑖𝑒𝑐𝑒 𝑙𝑒𝑛𝑠 × 𝑚𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑜𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒 𝑙𝑒𝑛𝑠

Eye piece

When observing a cell:
➢ Always start with the lowest magnification (lowest 

objective lens) to focus the image

➢ To focus the image, turn the fine focus dial
➢ To enlarge the image, use the course focus dial 



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 

Diffusion

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)

Active transport

➢ 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 

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.

Small intestine 
(villi)

Lungs (alveoli) Fish gills
Roots (root 
hair cells)

Leaf 

A
d

ap
ta

ti
o

n
s ➢ 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 
away

➢ Flat and 
thin (large 
SA)

➢ Contain air 
spaces

➢ Stomata 

Osmosis (see key vocabulary table) 


