CBSE CLASS XII ZOOLOGY
Respiratory Gas Exchange
One mark questions with answers
Q1. Why does pleural cavity contain a watery fluid?
Ans1. The fluid lubricates the pleura to allow them frictionless movement. 

Q2. Fish gills can absorb 80% of oxygen present in water that passes over them during breathing. Give reasons.
Ans2. The gills have an enormous surface area and the counter current flow of water and blood in the gills is also responsible for greater efficiency of gills.
Q3. Why does anaerobic respiration generate much less energy than aerobic respiration?
Ans3. The substrate is not fully oxidised in anerobic respiration.
Q4. Why are alveoli lined by a thin film of lecithin?
Ans4. Lecithin keeps the alveoli open, speeds up gas exchange and kills bacteria.
Two mark questions with answers
Q1. Distinguish between aerobic and anerobic respiration.
Ans1. Differences between Anaerobic and Aerobic Respiration are :
	Anaerobic Respiration
	Aerobic Respiration

	1. It does not require oxygen.
	1. It takes place in the presence of oxygen.

	2. It may or may not release carbon dioxide.
	2. It always releases carbon dioxide.

	3. It provides less energy, 2 molecules of ATP are released on the oxidation of one molecule of glucose.
	3. It provides much more energy, 38 ATP molecules are released on the oxidation of 1 glucose molecule.

	4. It takes place in cytoplasm.
	4. It occurs both in cytoplasm.

	5. Examples : In anaerobic bacteria, yeast, muscles and parasitic worms like Ascaris, Faciola, Taenia.
	5. Examples : In most plants and animals.


Q2. How does breathing differ from respiration?
Ans2. Differences between Breathing and Respiration are :
	Breathing
	Respiration

	1. It is simply an intake of fresh air and removal  of foul air.
	1. It is an oxidation of food to form carbon dioxide, water and energy.

	2. It is a physical processes.
	2. It is a biochemical process.

	3. No energy is released, rather used.
	3. Energy is released in the form of ATP.

	4. It occurs outside the cells, hence it is an extra-cellular process.
	4. It occurs inside the cell, hence it is an intra-cellular process.

	5. No enzymes are involved in the process.
	5. A large number of enzymes are involved in the process.


Q3. State the problems of aquatic animals.
Ans3. Problems of aquatic animals are :
1. Water contains much less oxygen than air.
2. Oxygen diffuses through water far more slowly than through air.
3. Water is denser than air so that the fish has to make a great great muscular effort to maintain the water flow.
4. At higher temperature an animal needs more oxygen because rise in temperature increases the metabolic rate of the animal, but less oxygen is available in water as the warmer water contains less oxygen.
Q4. What is meant by cutaneous respiration? What are the requirements for this type of respiration?
Ans4. Cutaneous respiration : Cutaneous respiration takes place in annelids, some arthropods and amphibians. It occurs in both water and air. The exchange of gases occurs through the skin.
Requirements for efficient exchange of gases through the skin :
(a) The respiratory surface should be thin, large and moist.
(b) It should be permeable to respiratory gases (oxygen and carbon dioxide).
(c) It must be in direct or indirect contact with source of oxygen (air or water).
(d) If the animal has blood, the respiratory surface must have rich blood supply.
Three mark questions with answers
Q1. Explain the respiratory organs of insects, centipedes and millipedes.
Ans1. In insects, centipedes and millipedes, a tracheal system is present for exchange of gases. They are separate openings called spiracles, present in the body wall that lead into tubular structures called tracheae. These have cuticular thickenings to prevent tracheae from collapsing. Each trachea branches to form tracheoles, which lack the thickenings. The tracheoles terminate blindly in the tissues and contain a tissue fluid. The gases are directly exchanged from the cells via the tissue fluid. Hence, blood does not take any part in exchange.
Q2. Explain the mechanism of breathing in man.
Ans2. Mechanism of Pulmonary Respiration (Mechanism of Breathing) :
It involves two phases: inspiration and expiration.
1. Inspiration : It is the process  by which fresh air enters into the lungs. The diaphragm, intercostal muscles and abdominal muscles play an important role.
(a) Diaphragm : The diaphragm becomes flat and gets lowered by the contraction of its muscle fibres thereby increasing the volume of the thoracic cavity in length.
(b) External intercostal muscles : They occur between the ribs. These muscles contract and pulls the ribs and sternum upward and outward  thus increasing the volume of the thoracic cavity.
(c) Abdominal Muscles : These muscles relax and allow compression of abdominal organs by the diaphragm.
So, fresh air enters into the lungs. Thus, over all volume of the thoracic cavity increases and as a result there is a decrease of the air pressure in the lungs. The greater pressure outside the body now causes air to flow rapidly into external nares (nostrils) and though nasal chambers into internal nares. Thereafter, the sequence of air flow is like:
External nares Nasal chambersInternal nares Pharynx Glottis Larynx Trachea Bronchi Bronchioles Alveolar ducts Alveoli.
The muscles of the diaphragm and some intercostal muscles are called inspiratory muscles.
From the alveoli oxygen passes into the blood of the capillaries and carbon dioxide diffuses out from the blood to the lumen of the alveoli.
2. Expiration : It is the process by which the foul air (carbon dioxide) is expelled out from the lungs. Expiration is a passive process which occurs as follows.
(a) Diaphragm : The muscle fibres of the diaphragm relax making it convex, decreasing volume of the thoracic cavity.
(b) External Intercostal Muscles : These muscles relax and bring the ribs and sternum to the original position. This decreases the size of the thoracic cavity.
(c) Internal Intercostal Muscles : These muscles contract so that they pull the upper ribs down toward the lower ribs and decrease the size of the thoracic cavity.
(d) Abdominal Muscles : Contraction of the abdominal muscles compresses the abdomen and pushes its contents (viscera) toward the diaphragm.
The internal intercostal and abdominal muscles are called expiratory muscles.
Movement of air is as follows during expiration :
Alveoli ¾ Alveolar ducts ¾ Bronchioles ¾ Bronchi ¾ Trachea ¾ Larynx ¾ Glottis ¾ Pharynx ¾ Nasal chamber ¾ Through internal nares ¾ Outside through external nares.
Q3. Why is respiration an important life process?
Ans3. Importance of Respiration :
1. Energy : Oxidation of food in body cells releases energy for metabolic processes.
2. Excretion : CO2 is excreted during expiration.
3. Maintenance of pH balance : Elimination of CO2 maintains acid-base balance in the body.
4. Maintenance of temperature : Large amount of heat is expelled out during expiration.
5. Return of blood and lymph : During inspiration, the abdominal pressure increases and the intrathoracic pressure decreases. This results in return of blood and lymph from abdomen to thorax.
Q4. How does the exchange of gases occur in lungs?
Ans4. In the lungs the exchange of gases takes place between the air in the alveoli and in the blood in the capillaries around the alveoli. In this exchange blood takes up oxygen from the alveolar air and releases carbon dioxide to the alveolar air.
Uptake of Oxygen by blood in the lungs : PO2 (i.e., partial pressure of oxygen) of the alveolar air is 100 mm. of Hg. and PO2 of blood in alveolar capillaries is 40 mm of Hg. Due to a PO2 difference of 60 mm of Hg. between air and blood, oxygen diffuses rapidly from the alveolar air into the blood of alveolar capillaries, raising the PO2 of blood to about 95 mm of Hg, alongwith the concentration gradient.
Release of Carbon dioxide by blood in the lungs : The PCO2(Partial pressure of carbon dioxide) of blood reaching the alveolar capillaries is 46 mm of Hg. and the PCO2 of alveolar air is 40 mm. therefore carbon dioxide diffuses from the blood of alveolar capillaries into the alveolar air till the PCO2 of blood falls to 40 mm of Hg.
The exchange of gases in the alveoli that raises the PO2 of blood and lowers its PCO2 is called  external respiration. The blood now oxygenated, returns from the lungs through the pulmonary veins to the left side of the heart.
Five mark questions with answers
Q1. What are the respiratory organs in a fish? How does the exchange of gases take place in them?
Ans1. Respiratory organs of a fish :
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In bony fishes, the respiratory organs consist of 4 pairs of gills situated in gill or branchial chambers. The gill chambers lie on either side of the posterior region of the head. The gill chamber is covered by an operculum (gill cover). Each gill consists of two rows of slender gill filament that project from the pharyngeal wall into the branchial chamber. Each gill filament has many thin flat leaf like gill lamellae that are the main seat of gas exchange. Each gill lamella is thin, covered with epithelium and highly vascularized. Each gill is supported by a cartilaginous gill arch, the inner border of which bears gill rakers. The gill rakers do not allow food particles to pass through the gills. By rhythmic breathing movements, a current of water passes over the gills.
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Inspiration : The branchial apertures are closed and the opercula (plural - operculum) are raised, enlarging the branchial chambers. The latter act as suction pumps so that the oral valves open, and the outer freshwater flows into the buccopharyngeal cavity via mouth.
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Respiratory Mechanism of Bony Fish




Expiration : The apertures are lowered. This increases the pressure on the internal water. Hence, the oral valves close and the branchial apertures open. As a result, the water is forced out through the gill slits over the gill filaments into the branchial chambers, from where it leaves via branchial apertures. During breathing, the oesophagus is kept closed by the oesophageal valve to check the entry of water into it. The exchange of gases occurs through counter current flow. The flow of blood in gill capillaries is in opposite direction of the flow of water over the gill surface. The water flows from oral to aboral side while blood moves from aboral to oral side. This arrangement assures maximum absorption of oxygen as it maintains diffusion gradient across the gills for oxygen to enter and carbon dioxide to diffuse out. Hence, as the deoxygenated blood flows from afferent branchial arteries to the efferent branchial arteries, gaseous exchange occurs.
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Q2. How are the gases transported by blood?
Ans2. Blood carries oxygen from the lungs to the heart through pulmonary veins and from the heart to the various parts of the body through arteries. The blood containing carbon dioxide from the different parts of the body is brought to the heart through veins and then to the lungs through pulmonary arteries.
(a) Transport of oxygen : Oxygen is carried by the blood in two forms - as solution and as oxyhaemoglobin.
1. As dissolved gas : About 3 % of the oxygen in the blood is dissolved in the plasma which carries oxygen to the body cells.
2. As oxyhaemoglobin : About 97 % of oxygen is carried in combination with haemoglobin of the erythrocytes to form scarlet red oxyhaemoglobin by the process called oxygenation. Haemoglobin molecule has four Fe++ ions, each of which then combine with the oxygen molecule. Thus an oxyhaemoglobin molecule may carry one to four oxygen molecules, depending on its degree of saturation with oxygen.
Haemoglobin readily combines with oxygen when exposed to a high PO2 in the respiratory organs and releases oxygen equally readily when exposed to low PO2 in the tissues. A low PO2 and a high PCO2 favours dissociation of oxyhaemoglobin to deoxyhaemoglobin (reduced) and molecular oxygen which diffuses into tissue fluid and then into cells for oxidation.
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 Hb4O8.
In the tissue capillary bed, blood loses about 7ml of oxygen per 100 ml and its PO2, falls to 40 mm of Hg. Now blood enters veins and the haemoglobin is only 70 % oxygenated.
(b) Carbon dioxide transport : It is carried by blood in 3 forms as solution, as bicarbonate ions and as carbaminohaemoglobin.
1. Solution form : About 7% of carbon dioxide dissolves in the plasma and is carried in solution form.
2. Bicarbonate ions : About 70 % of carbon dioxide enters into RBC's where it combines with water to form carbonic acid. This reaction is catalyzed by a zinc containing enzyme carbonic anhydrase. Carbonic acid dissociates into bicarbonate ions and hydrogen ions. The hydrogen ions are picked up by proteins and bicarbonate ions are joined by bases (Na+, K+) to maintain pH of blood.
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 H+ + HCO3-
A small amount of bicarbonate ions is transported in the RBC's, but most of them diffuse into the plasma to be carried by it.
Exit of bicarbonate ions considerably changes the ionic balance between the plasma and the erythrocytes. This movement of chloride ions is known as chloride shift or Hamburger's phenomenon.
3. Carbaminohaemoglobin : About 30% of CO2 entering the RBC's loosely combines with the amino group (-NH2) of the reduced haemoglobin to form carbaminohaemoglobin. The reaction releases oxygen from oxyhaemoglobin.
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 HbCO2 + H+ + O2
Each 100 ml. of blood receives about 3.7 ml of CO2 from the tissues. Entry of CO2 raises the PCO2 of venous blood to 46 mm of Hg.
