
Key info to revise:
·  Definition-Cell respiration：the controlled the release of energy from organic substances to produce ATP
·  ATP is an immediately available source of energy for a cell
·  Aerobic respiration releases a large yield of ATP from glucose
·  Anaerobic respiration releases a small amount of ATP from glucose

Checklist:
Understandings：
· Cell respiration is the controlled release of energy from organic compounds to produce ATP.
·  Define cell respiration.
· the controlled release of energy from organic compounds to produce ATP
· State the reaction for cellular respiration.
· There are two main types of cell respiration:
· Anaerobic respiration involves the partial breakdown of glucose in the cytosol for a small yield of ATP
· Aerobic respiration utilises oxygen to completely break down glucose in the mitochondria for a larger ATP yield[image: respiration equation]
· State the types of organic compounds used in cellular respiration by animals and plants.
· The main organic compound used for this process is 
· carbohydrates (glucose)
· although lipids and proteins can also be digested

· ATP from cell respiration is immediately available as a source of energy in the cell.
· State three example uses of cellular energy.
· One molecule of ATP contains three covalently linked phosphate groups – which store potential energy in their bonds
· When ATP is hydrolysed (to form ADP + Pi) the energy stored in the phophate bond is released to be used by the cell
· Cell respiration uses energy stored in organic molecules to regenerate ATP from ADP +Pi (via oxidation)[image: ATP-ADP]

· Outline energy transfer in the formation and use of ATP. 
· State three reasons why cellular respiration must be continuously performed by all cells.
· Anaerobic cell respiration gives a small yield of ATP from glucose.
· State that, in cell respiration, glucose in the cytoplasm is broken down by glycolysis into pyruvate, with a small yield of ATP.
· Glycolysis breaks down glucose (6-C) into two molecules of pyruvate (3C) and also produces:
· Hydrogen carriers (NADH) from an oxidised precursor (NAD+)
· A small yield of ATP (net gain of 2 molecules)
· ​ Define “anaerobic respiration”[image: glycolysis summary]
· A form of cellular respiration that occurs when oxygen is absent or scarce
· List three situations in which anaerobic respiration is useful.
· 
· Compare anaerobic respiration in yeast and humans.
· In animals, the pyruvate is converted into lactic acid (or lactate)
· In plants and yeasts, the pyruvate is converted into ethanol and carbon dioxide 
· Aerobic cell respiration requires oxygen and gives a large yield of ATP from glucose.
·  Explain that, during aerobic cell respiration, pyruvate can be broken down in the mitochondrion into carbon dioxide and water with a large yield of ATP.
· Compare the total amount of ATP made from anaerobic and aerobic respiration.
· ​ State the location of aerobic respiration.

Applications
· Use of anaerobic cell respiration in yeasts to produce ethanol and carbon dioxide in baking.
· Outline how anaerobic respiration in yeast is used in baking.
· Outline how anaerobic respiration in yeast is used in ethanol production.
· Lactate production in humans when anaerobic respiration is used to maximize the power of muscle contractions.
· State the condition in which humans would perform anaerobic respiration.
· ​ Outline the production of lactate in humans during anaerobic respiration.

Skills
· Analysis of results from experiments involving measurement of respiration rates in germinating seeds or invertebrates using a respirometer.
· Outline the use of a respirometer to measure cellular respiration rate.
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