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Respiration  
This is the oxidation of organic substance to liberate energy in the body. Aerobic respiration 

requires oxygen whereas anaerobic respiration does not require oxygen. 

 

Organic molecules (usually carbohydrate or fat) are broken down bond by bond, by a series of 

enzyme - controlled reactions.  Each bond broken releases a small amount of energy converted to 

adenosine triphosphate (ATP). ATP is the immediate source of energy for cellular reactions.   

 

Uses of ATP 

1. Provide energy to build up macromolecules such as proteins from amino acids, 

polysaccharides form monosaccharides and DNA synthesis. 

2. Provide energy for movement of materials such as active transport. 

3. Provides energy for secretion of materials. 

4. Provide energy for muscle contraction, spindle formation in cell division and ciliary 

action 

5. Provide energy for activation of molecules before they are used in the body. 

Cell respiration. 
Cell respiration involves oxidation of a substrate to yield chemical energy (ATP).  Organic 

compounds which are used as substrates in respiration are carbohydrates, fats and proteins. 

 

Carbohydrates:    
These are usually the first choice of most cells.  In fact, brain cells of mammals cannot use 

anything but glucose. Polysaccharides are hydrolyzed to monosaccharides before they enter the 

respiratory pathway i.e. starch in plant and glycogen in animals are first converted to glucose. 

 

Fats/lipids. 
They form the “first” reserve and are mainly used when carbohydrate reserves have been 

exhausted.  However, in skeleton muscle cells, if glucose and fatly acids are available, these cells 

respire the acids in preference to glucose. 

 

Lipids are better energy source than carbohydrates because they have a higher proportion of 

hydrogen and an almost insignificant proportion of oxygen compared with carbohydrates. Thus a 

given mass of lipids yields more energy on oxidation than an equal mass of carbohydrate. 

Proteins. 
Since proteins have other essential functions they are only used when all carbohydrate and fat 

reserves have been used up, as during prolonged starvation.   
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Function 

Production of cellular energy, ATP 

Adaptations 

- Has extensive inner membrane to create a high surface area for enzymes that 

produce. 

- have a small amount of mitochondrial DNA, allowing them to create 

mitochondrial proteins quicker than from nucleic genes. 

- Have necessary enzymes for production of energy 

 

Anaerobic respiration 

 

A variety of microorganism (anaerobes) employ anaerobic respiration as their major ATP 

yielding process.  Organism that survive only in absence of oxygen are termed obligate 

anaerobes e.g. C. Brotulium and C. tetani). Obligate anaerobe find oxygen poisonous. 

 

Other organisms such as yeast and alimentary canal parasites (such as tape worms), can exist 

whether oxygen is available or not.  These are called facultative anaerobe.   Also, some cells 

that are temporarily deprived of with no oxygen available to accept the hydrogen oxygen (such 

as muscle cells) are able to respire anaerobically. 

 

Pyruvate serves as an electron/hydrogen acceptor in absence of oxygen to accept the hydrogen 

atoms released during glycolysis; and depending on the metabolic pathways within the 

organisms’ cells, the end-product of anaerobic respiration will either be ethanol and carbon 

dioxide (e.g. fermentation as in yeast) or lactate, for example lactate fermentation in muscle 

cells: 

 

In Alcoholic fermentation the glucose is converted to ethanol and carbon dioxide 
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Alcoholic fermentation is the basis of brewing in which ethanol is an important product and 

baking industry in which carbon dioxide expands the dough. 

 

Lactic fermentation occurs occasionally in animal cells during strenuous exercise and oxygen is 

insufficient. It allows animal to survive periods of insufficient oxygen. When oxygen is latter 

availed, lactic acid is oxidized to carbon dioxide and water or can be turned into carbohydrates. 

The amount of oxygen required to oxidize lactic acid accumulated in muscles is called the 

oxygen debt.  

 

 

Differences in aerobic and anaerobic respiration 

Aerobic Respiration Anaerobic Respiration 

Aerobic respiration uses 

oxygen. 

Does not require oxygen 

Aerobic respiration occurs in 

most cells. 

Anaerobic respiration occurs 

mostly in prokaryotes 

Produces a lot of energy Produces little energy 

Occurs in mitochondria Occurs in cytoplasm 

Does not produce ethanol Produces ethanol 

 

Importance of anaerobic respiration 

 
1. Cause decay and recycling of matter 

2. Food production: cheese, yoghurt and vinegar, beers, etc. 

3. Manufacturing process. E.g. making soap powder, tanning leather. 

Differences between respiration and photosynthesis 
 

 Cellular Respiration Photosynthesis 

1. Produces energy Uses energy 

2 Produces carbon dioxide Uses carbon dioxide 

3 Does not require light Can occur only in presence of sunlight 

4 Aerobic respiration occurs in 

mitochondria 

Occurs in chloroplasts 

5 Does not release oxygen Releases oxygen 

6 Glucose is broken down Glucose is synthesizes 
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An experiment to show that germinating seeds liberate carbon dioxide. 
 
Set up 

 
Air is drawn over the germinating seeds using a suction pump for some time. 

 

Observation  

Lime water in conical flask D turns milk while that in in flask B does not because carbon dioxide 

was removed by potassium hydroxide. 

Conclusion  

Carbon dioxide is produced by germinating seeds. 

 

Alternatively 

Set up 

 

The experiment is allowed to stand for some time 

Observations 

Water rises in the capillary tube because seeds use up oxygen during  respiration and carbon 

dioxide produced is absorbed by sodium hydroxide solution 

  

https://digitalteachers.co.ug/wp-content/uploads/2022/10/Experiment-to-show-that-carbon-dioxide-is-produced-by-germinating-seeds1.bmp
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Exercise 
1. Which of the following are products of both aerobic and anaerobic respiration 

A. Energy and ethanol 

B. Water and energy 

C. Water, carbon dioxide and energy 

D. Carbon dioxide and energy 

2. Prolonged anaerobic respiration in plants is not good because 

A. So much energy is lost 

B. An oxygen debt is incurred 

C. Ethanol produced become poisonous 

D. Much carbon dioxide is produced 

3. The figure below is an experiment of a germinating seed 

 
 Which of the following will be observed after three days of experiment? 

A. Water will turn milky 

B. Water level in capillary tube will drop 

C. Germinating seed will rot 

D. Water level in the tube will rise 

4. When 2g of food substance was burnt completely, the heat produced raised the 

temperature of 50cm
3
 of water from 25

0
C to 37

0
C. Specific heat capacity of water = 

4.2Jg
-1

K
-1

). The energy content of the food substance inJg
-1

 is 

A. 2520 

B. 1260 

C. 252 

D. 126 

5. Which of the following word equation summarizes the process of fermentation? 

A. Glucose →ethanol + carbon dioxide + water 

B. Glucose → lactic acid + energy + water 

C. Glucose → ethanol + carbon dioxide + energy 
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D. Glucose → Lactic acid + water + carbon dioxide 

6. The figure below shows the concentration of lactic acid in blood of an athlete during and 

after a race. During which period on the graph does the athlete not experience both 

aerobic and anaerobic respiration? 

 

 

A. P – Q 

B. Q – R 

C. R – S 

D. P – R 

7. Oxygen debt occurs during active physical exercise in mammal because 

A. Alcohol accumulate in the body 

B. Anaerobic respiration that occurs 

C. Of high rate of breathing during exercise 

D. Carbon dioxide produced accumulates during the exercise 

8. Which one of the following explains why a rat loses more heat more rapidly to the 

surrounding than an elephant? 

A. A rat has smaller ears than an elephant 

B. A rat has a higher metabolic rate than an elephant 

C. Surface area: volume ratio of a rat is higher than that of an elephant 

D. A rat has fewer hairs than an elephant 
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9. Which of the following describes internal respiration? 

A. Breathing in and releasing of oxygen into the tissues 

B. Getting rid of carbon dioxide accumulated in the tissue 

C. Building up of complex substances 

D. Oxidation of food substances to release energy 

10. Which of the following is true for both photosynthesis and respiration? 

A. Involve enzymes 

B. Needs light energy 

C. Are exothermic 

D. Occur in all living things 

11. Which of the following the following substances accumulates in muscles during vigorous 

exercise? 

A. Water 

B. Lactic acid 

C. Carbon dioxide 

D. Oxygen 

Structured question 

12. An experiment was carried out using a potted plant as shown below. Study the figure and 

use it to answer the questions below. 

 

 

(a) Suggest the aim of the experiment (01mark) 

(b) State the role of each of the following substances used in the experiment 

(i) Soda lime A (01mark) 
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(ii) Lime water in B (01 mark) 

 

(c) Explain what is observed in 

(i) Jar B (02 marks) 

(ii) Jar D (02marks) 

(d) Explain why 

(i) Jar C was painted black (02mark) 

(ii) The port containing the plant was enclosed in polythene bag (01mark) 

 

13. Figure below is an experiment set-up to investigate a process in plants 

 

(a) Suggest the aim of the experiment (01mark) 

(b) Explain why 

(i) The bell jar was covered with black polythene paper (01mark) 

(ii) The pot containing the plant was covered with polythene bag (01mark) 

(iii) Soda lime was used in the experiment (01marks) 

(c) State what would be observed in flasks A and B at the end of the investigation (02marks) 

(i) Flask A 

(ii) Flask B 

(iii) Explain the results in (c)(i) and (ii) (02marks) 

(d) (i) State what would be observed in flask A and B if the set-up was without black  

polythene and in light. 

(ii) Explain your answer (01mark) 

  



Digitalteachers.co.ug 

 

 

14. A student carried out an experiment using the set of apparatus below. In R, beans seed 

soaked in water were used. In S, boiled bean seeds sprinkled with a preservative were 

used while in T; boiled seeds without the preservative were used. 

 

The temperature in each was recorded for a week. The results obtained are shown in the 

graph below 

 

(a) State the aim of the experiment  (02marks) 

(b) Using the information provided, explain the changes in temperature in set R and T 

(i) From 0 to 5 days (06 marks) 

In R 

In T 

(ii) After day 5 (04marks) 

In R 
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In S 

(c) Explain why there was no significant change in temperature in S for the whole week. 

(02marks) 

(d) Suggest one way for the above set up could be improved for better results. Give a 

reason for the suggested improvement.(02marks) 

(e) What other changes would occur in the composition of air in set up R and T during 

the experiment? (04marks) 

15. (a) Give five differences between respiration and photosynthesis. 

(b) Give three ways in which respiration is important to living things. 

(c) Name two commercial uses of anaerobic respiration 

16. (a) What is respiration? 

(b) State three differences between aerobic and anaerobic respiration 

(c) Describe gaseous exchange in a frog 
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Answers 

1 D 3 D 5 C 7 B 9 D 11 B 

2 C 4 B 6 C 8 C 10 A   

 

12.  (a) To show that carbon dioxide is produced during reparation 

 (b) (i) absorbs carbon dioxide from air 

    (ii) to test for absence of carbon dioxide from air 

 (c) (i) lime water does not turn milky because carbon dioxide is removed from air by   

sodium lime 

(ii) In D lime water turns milky because carbon dioxide is produced during 

respiration 

 (d) (i) to prevent photosynthesis that would use carbon dioxide produced in respiration. 

    (ii) To retain carbon dioxide by respiration of microorganism 

13. (a) To show that carbon dioxide is produced during respiration. 

    (b) (i)  to prevent photosynthesis 

         (ii) to retain carbon dioxide from respiration of microorganism in the soil. 

(iii) To test for presence of carbon dioxide 

  (c) (i) Flask A lime water does not turn milky 

      (ii) Flask B lime water turns milky 

     (iii)  Flask A lime water does not turn milky because carbon dioxide is removed by soda lime 

         Flask B lime turns milky because respiring plant produces carbon dioxide 
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(d) (i) Flask A lime water does not turn milky 

    (ii) Flask B lime water does not turn milky because carbon dioxide produced in respiration is 

used in photosynthesis. 

14.  (a) To show respiration in germinating seeds produce heat 

 (b) (i) R – temperature rose rapidly because respiring seeds produced heat 

                       T- temperature rose slowly because boiled seed do not respire however, they were 

invaded by respiring microorganisms that produced heat. 

               (ii) R – temperature dropped because food reserves got used up and the rate of 

respiration dropped 

   T- temperature rose rapidly due to accumulation of respiring microorganisms 

 (c) preservative prevented inversion of respiring microorganisms. 

           (d) should be carried out in the dark to prevent photosynthesis after germination 

  (e) R – concentration of carbon dioxide increase while that of oxygen decrease 

       T – composition of the air almost remained unchanged in first 5days, the   

concentration of carbon dioxide rose while that of oxygen decreased 

 

 


