
Unit 1: GCSE Applied Science
1.1.1 The Cell and Respiration

Movement across the cell membrane - diffusion

Constantly moving liquid and gas molecules tend to move from an area of high 
concentration to an area of lower concentration:

until evenly distributed:

Factors that affect diffusion include:

Concentration The greater the concentration gradient, the greater the diffusion 
rate.

Temperature At higher temperatures, molecules have more kinetic energy and 
so move and diffuse faster.

Pressure Molecules move quickly from an area of higher to lower 
pressure.

Visking tubing can be 
used to model a cell 
membrane as it is 
selectively permeable.

Selectively permeable membrane
Only molecules 
small enough can 
diffuse through the 
pores.

Aerobic respiration - A series of enzyme-controlled chemical reactions in the mitochondria of cells. 
Blood carries glucose and oxygen to the cells, they diffuse in and react, releasing the stored energy 
from the glucose.

Released as ATP

GLUCOSE + OXYGEN  CARBON DIOXIDE + WATER + ENERGY
Released as heat

Anaerobic respiration - A shorter series of enzyme-controlled reactions that partially breaks 
down glucose, releasing only some of the energy stored. This reaction can occur in the absence of 
oxygen.

Less ATP produced

Partial breakdown of glucose 
as no oxygen available

Toxic lactic acid produced which needs oxygen to be broken 
down

The amount of oxygen needed to remove the toxic lactic acid is the oxygen debt and must be paid 
back when oxygen is readily available.

• This is a passive process; it 
does not require energy.

• Molecules move down a 
concentration gradient. 

Active Transport- Higher tier only

Active transport moves molecules against a concentration gradient.

This process uses energy in the form of ATP, provided by respiration. Glucose and oxygen are required for 
respiration.

Animal cells and plant cells

Organisation

Level Description

Cells Smallest unit of life

Tissues A group of similar cells performing a 
specific function

Organs Different tissues working together 
for a specific function

Organ system Organs working together

Organism A living thing

Cell Structure Function Animal cells 
contain:

Plant cells 
contain:

Nucleus Contains chromosomes which carry genetic information 
and controls actions of the cell.

Cell membrane Controls the entry and exit of substances.

Cytoplasm Site of most cell reactions.

Vacuole Contains a watery sugar solution called sap. When full the 
vacuole pushes the cytoplasm against the cell wall.

Chloroplasts Site of photosynthesis.
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GLUCOSE  LACTIC ACID + ENERGY


