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• Observe the sprinters in the adjoining video.

OXYGEN DEBT

Here is what is happening:
• When they are running, their muscles are respiring anaerobically. During

anaerobic respiration, glucose breaks down without oxygen. The chemical
reaction transfers energy from glucose to the cells. Anaerobic respiration
produces lactic acid that enters the blood via diffusion  and is transported via the
blood plasma .Thus rather than carbon dioxide and water, it is lactic acid that is
produced along with a very less amount of energy
ANAEROBIC RESPIRATION EQUATION:

•

It is the lactic acid that produces  muscle cramps.

•

After running sprinters continue to breathe quickly. The extra oxygen they 
breathe in ( the oxygen debt)reacts with the lactic acid in their muscles, 
breaking it down. As the lactic acid breaks down, the cramps begin to 
disappear.

• After the race, some seem to breathe heavily while some develop
cramps and some  seem to be breathing quiet  normal

• Note that the energy released in aerobic respiration is greater than the
energy released in anaerobic respiration

• Also carbondioxide is produced due to aerobic respiration. This  is detected by the
receptors of the brain. . Hence the ventilation is stimulated and  there is an increased
depth of breathing. As a result the lactic acid is broken down[or oxidised] and converted
into glucose/carbondioxide and water. Thus carbondioxide is also expelled out during
ventilation. Thus it is also  an example of homeostasis

• EQUATION FOR AEROBIC RESPIRATION
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Aerobic training strengthens the heart and lungs and improves muscle function. 

One goal of aerobic training is to enhance sports performance and to improve 

training response. Aerobic training exercises are any activities that raise heart rate 

and make breathing somewhat harder. The activity you are doing must be constant 

and continuous. 

Examples of aerobic activities are

Walking or hiking, Jogging or running, Biking, Swimming, Rowing,and In-line 

skating Cross-country skiing etc

Other activities, when done in a constant and continuous way, can be aerobic, such 

as tennis, racquetball, squash, and the martial arts. Weight training, however, is not 

aerobic because it is done in short bursts of a few minutes at a time.

Aerobic training increases the rate at which oxygen inhaled is passed on from the 

lungs and heart to the bloodstream to be used by the muscles. Aerobically fit 

athletes can exercise longer and harder before feeling tired. During exercise they 

have a slower heart rate, slower breathing rate, less muscle fatigue, and more 

energy.
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IGCSE BOARD QUESTIONS-MARKING SCHEMES-SOLUTIONS
QUESTION:1 MARKING SCHEME-1

EXPERT SOLUTION:

The athlete has a high ventilation rate after the exercise
because he requires more oxygen. This is because ,while 
running ,his muscles respire anaerobically as not enough 
oxygen is supplied to the muscles. This results in the 
formation of lactic acid and lowering of the blood pH.
Also there is accumulation of carbondioxide in the athlete’s 
blood due to aerobic respiration. His brain receptors detect 
the presence of  carbondioxide in the blood. Hence the 
ventilation is stimulated and  there is an increased depth of 
breathing. As a result the lactic acid is broken down and 
converted into glucose. Thus it is an example of homeostasis 
where the body maintains the  carbondioxide levels .
PLEASE NOTE: [MAX 5] REFERS TO MAXIMUM 5 MARKS  
AND NOT  MAXIMUM 5 POINTS AS HIGHLY MISTAKEN BY 
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QUESTION:2
QUESTION PAPER:2

MARKING SCHEME:2
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MARKING SCHEME:3

QUESTION:3
QUESTION:3 [ CONTINUED]
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MARKING SCHEME:4

QUESTION:4
QUESTION:4[CONTINUED]
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QUESTION:5 QUESTION:5 [CONTINUED]
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QUESTION:5[CONTINUED] MARKING SCHEME:5
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THANKS FOR WATCHING.
PLEASE DO SUBSCRIBE TO GET REGULAR UPDATES 

DOWNLOAD LINK:
www.smartexamresources.com/igcse-biology-topic-wise-past-papers
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