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UNIT #10 

GASEOUS EXCHANGE 

Exercise: Short question answers 

 

Q1: Why plants don’t need specialized respiratory system?  

Ans: Need of specialized respiratory system for plants:-   

1. Plants do not need any respiratory system such as lungs or gills which are found in animals.   

2. Plants have large surface area and gaseous exchange occur in them by the process of diffusion.  

3. Plants possess millions of leaves and each leave contains a lot of stomata.  

4. Stomata are small pores which help in the exchange of gaseous.  

5. The aquatic plants obtained the dissolved oxygen from water by diffusion.  

6. The land plant obtains oxygen from the surrounding air through stomata on their leaves and young 

stems.  

 

Q2: Differentiate between respiration and breathing?   

Ans:  

                   RESPIRATION   

• Respiration is energy releasing process at 

cellular level whereby food is broken for 

release of energy.   

• In this process complex organic substances 

like glucose, are broken down into simpler 

compounds like carbon dioxide and water 

with the release of energy.  

 

                   BREATHING  

• Breathing is inhalation and exhalation of 

air for the intake of oxygen and giving 

out of carbon dioxide.   

• In breathing fresh air is made available 

to the respiratory surface of lungs for 

gaseous exchange.  

 

• In higher animals lungs are the organs of 

breathing,   

 

Q3: How are the surface area of leaves and lungs important for gaseous exchange?  

Ans: Importance of surface area for gaseous exchange:   

I. Gaseous exchange is necessary for normal survival 

and metabolic activities of plants and animals. 

Gaseous exchange occurs through surface area 

which means that if there is more surface area then 

there would be more area available for the gases 

exchange and the exchange of gases would be 

effective.   

II. In plants, more surface area of the stomata in   leaves assist in the gases exchange.   

III. Photosynthesis and respiration are the two main processes which need gaseous exchange. 

During day time both photosynthesis and respiration occur but at night only respiration 

occurs in plants. The gases i.e. oxygen and carbon dioxide exchanged through stomata of 

leaves in plants.   

IV. During day time oxygen is produced in photosynthesis which is released through stomata. 

At night only respiration occurs in plants during which oxygen diffuses from environment 
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into the leaves and CO2   diffuses from leaves into the environment through stomata in 

leaves.   

V. During day and night the carbon dioxide is produce in respiration which is released 

through lungs in animals.  

VI. In animals, the more surface areas of the alveoli   in lungs assist in the gases exchange.   

VII. As the exchange of oxygen and CO2 is necessary for photosynthesis and respiration. So, 

the surface area is very important in gases exchange, more surface area more effective will 

be the gases exchange.  

 

Q4: What is the function of the cartilage present in the wall of trachea and bronchi?  

Ans: Cartilage:  

The soft bone in the body is called cartilage. It is a flexible connective tissue. It can bend a bit, 

but resist stretching.  

Location:  

It is found in different parts of the body. e.g. in the joints, the ribcage, the ear, the nose, 

the throat and between the bones of the back   

Cartilage in trachea:  

The trachea has the 16-20 C-shaped cartilaginous rings.   

Cartilage in bronchi:  

The bronchi also possess cartilaginous ring but are smaller than those of the trachea. 

Functions:  

It has following functions  

Support:   

Cartilage provides support to the trachea and bronchi. 

Prevent collapsing:  

Cartilages prevents trachea and bronchi from collapsing and keep the passage of air open.  

Connection:  

It also connects two bones together.   

Provide place for bones:  

It creates a place on which bones can form when they are first developed.   

Protection:  

It also helps to protect the places where bones can work against each other.  

 

Q5: What is diaphragm and its role in breathing?   

Ans: Diaphragm:  

It is a muscular structure in the human body.  

Structure:  

Diaphragm is a dome shaped sheet of skeleton muscles.  

Position:  

Diaphragm is present below the lungs.  

Functions:  

The muscles of diaphragm contract and relax during breathing which help in gaseous exchange.  

Inspiration:  

During inspiration the muscles of diaphragm contract so it becomes flat instead of its dome 

shape.  
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Expiration:  

While during expiration the muscles of diaphragm relax and the diaphragm become dome 

shaped.  

Working of diaphragm:   

When the diaphragm contracts and moves lower, the chest cavity enlarges, reducing the 

pressure inside the lungs. To equalize the pressure, air enters the lungs.  

When the diaphragm relaxes and moves back up, the elasticity of the lungs and chest wall pushes air 

out of the lungs.   

 

Q6: What are carcinogens? Name any two carcinogens present in tobacco.   

Ans: Carcinogens:  

Carcinogens are the cancer causing chemicals.  

There are more than 69 known carcinogens in the tobacco smoke. 

Carcinogens in tobacco:   

1. Nicotine:  

Nicotine has many harmful effects such as increased heart rate and blood pressure, 

constriction in the blood vessel, damage to the muscles, and disturbance in the hormonal system 

and metabolisms.   

Nicotine has also increased platelets stickiness in the blood which can cause blockage and cause 

coronary diseases.  

2. Carbon monoxide:   

It is formed when the cigarette is lit. It combines with the red blood cells and prevents 

oxygen transportation. When carbon monoxide enters the airways, it stays along with the toxic 

chemicals contained in the cigarette smoke. These toxin cause inflammation, impair lung 

functions, and increases the risk of lung cancer.   

 

Q7: Compare the composition of inhale and exhale air?  

Ans: Composition of inhaled and exhaled air:  

 AIR COMPONENTS INSPIRED EXPIRED 

1. Oxygen 21% 16% 

2. CO2 0.04 4% 

3. Water vapors Variable Saturated 6.2 % 

4. Temperature Variable 38% 
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LONG QUESTION 

 

Q1: The gaseous exchange in plants is important for photosynthesis and respiration. 

Explain the types of gaseous exchange and its mechanism.  

Ans: Gaseous exchange in plants:  

Definition:  

The exchange of oxygen and carbon dioxide between organisms and environment.  

Types of gaseous exchange in plants:  

1. Gaseous exchange through epidermis.  

2. Gaseous exchange through stomata.  

3. Gaseous exchange through lenticels.  
 

Mechanisms of gaseous exchange in plants:  
 

Exchange of oxygen and carbon dioxide:  

During the day time all plants cells are carrying out photosynthesis. The green plants 

(leaves) of plants are also carrying out photosynthesis, for photosynthesis the leaves use carbon 

dioxide which is produced during respiration. They also take C02 from the environment, for 

respiration leaves use oxygen which is produced during photosynthesis.  

During respiration they release C02 which is used in photosynthesis. During night all cells are 

carrying out respiration while there is no photosynthesis so the cells get oxygen from the 

environment and release C02 

Gaseous exchange through epidermis:  

In plants the gaseous exchange between the body and the environment occurs through the 

surface. The outer surface of the root, stem and leaves is called epidermis. This layer allows the 

exchange of gas between the inner cells and the environment. At some parts a thick cuticle is 

present over the epidermis; it also allows the exchange of gases.  

Gaseous exchange through stomata:   

In leaves and young stems, the epidermis has small pores called stomata. In these parts 

the air moves in and out through stomata.  

Gaseous exchange through lenticels:  

In woody stems, the entire surface is covered by bark, gaseous exchange cannot occur 

through bark. The bark contains special pores called lenticels, which allow the gaseous exchange 

with the environment.  

 

Q2: Describe the mechanism of breathing in human beings?  

Ans: Breathing:   

Definition:   

The inhalation and exhalation of air for the intake 

of O2 and giving out of CO2 

Mechanism:  

Breathing consists of two phases, the taking in of 

air is called inspiration and letting out of air is called 

expiration.  

These two processes takes place continuously one after 

the other.  
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1. Inspiration   

During the inspiration the volume of the chest cavity increases and the pressure in the lungs 

decreases. It happens due to two reasons. 

i. The muscles of the diaphragm contract, so it becomes flat instead of its domed shaped.  

ii. The intercostal muscles present between the ribs, contract. Due to their contraction, the ribcage 

expands.  

2. Expiration:  

During this expiration the muscles of ribs and diaphragm relax. The ribcage goes down to 

its original position whereas the diaphragm become dome shaped. The volume of the chest 

cavity decreased. It increases the pressure on the lungs to expel the air out.  

 

Q3: Draw a diagram of the air passage in the human body and describe the role of 

different parts in the flow of air 

through it?  

ANS:  Human Air Passageways  

i. Parts:  

 The air passage   ways 

consist of Nostrils (Nose), nasal 

cavities, pharynx, Larynx, Trachea, 

Bronchi, and Bronchioles.  

ii. Nostrils:  

Two openings of the nose are 

called nostrils which lie on 

the ventral side of the head. 

They allow the air from 

outside into the two nasal cavities. 

iii. Nasal Cavities:  

The inhaled air passes through the nose into the nasal cavities. In nasal cavities the air 

undergoes several important changes. The air is warmed, moistened and dust freed by the cilia (hairs) 

and the mucus membrane. 

 iv.  Pharynx:  

The nasal cavities lead into the pharynx which is about 4.5 inches long muscular passage. It 

contains tonsils and adenoids which are used to trap and filter microorganisms. Tonsils and adenoids 

are the organs of lymphatic system. 

 v. Larynx  

The air moves from pharynx into the larynx. Larynx surrounds the upper part of the trachea. The 

larynx is also known as voice or sound box. Cavity of the larynx is called glottis which is guarded by 

epiglottis. The epiglottis is cartilaginous flap (cover). When we inhale air the epiglottis closes the 

esophagus to prevent the entry of food into the larynx. It is not possible to swallow and inhale at the 

same time.  

vi. Trachea  

The larynx opens into the trachea which is also known as wind pipe. The trachea is a tubular 

structure which lies in the chest cavity. The inner surface of the trachea is ciliated and secretes mucus. 

This helps to filter, moist and warm the incoming air. The trachea has 16-20 C shaped cartilaginous rings 

which prevent it from collapsing and keep the passage of air open  
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vii. Bronchi:  

Inside the thorax the trachea divides at its lower and into two branches called bronchi. Each 

bronchus enters the lungs of its own side. The bronchi also possess the rings but smaller than those of 

the trachea. Each bronchus on entering the lungs divides and sub divides progressively into smaller 

bronchi.  

viii. Bronchioles:   

When the smaller bronchi attain the diameter of one millimeter or less then they are called 

bronchioles. Bronchioles have no cartilage. The bronchioles are made up of circularly arranged smooth 

muscles.  

ix. Air Sac:  

The bronchioles divide deep into the lungs and finally open into a large number of air-sacs 

which are the functional units of lungs and resemble the bunch of grapes.  

x. Alveoli:  

Each air sacs consists of many microscopic structures called alveoli. The bronchi and alveoli are 

present within the lungs. The alveoli form the inner surface of the lungs and increase their respiratory 

surface. The alveoli contain a network of blood capillaries where gaseous exchange occurs.  

 

Q4: What are the causes of respiratory disorders such as bronchitis, pneumonia and lung cancer?  

Ans: Respiratory Disorders:  

Bronchitis:  

When the lining of the 

bronchi or bronchioles becomes 

inflamed or infected, this 

condition is called bronchitis. 

Symptoms:  

Bronchitis reduces the 

amount of air that can flow and 

causes formation of mucus in the 

airways.  

Causes:  

Bronchitis is caused by viruses, bacteria and their particles that irritate the bronchial tubes.  

Treatment:  

▪ Short term bronchitis resolves without treatment in two weeks.  

▪ If condition doesn’t improve the patient is given medicines. Antibiotics are used when bronchitis 

due to bacterial infection.  

▪ When bronchitis is due to viral infection, antiviral medicines are used. 

▪ Coughing helps to remove irritants from the bronchi.  

 

Pneumonia 

Pneumonia is an infectious disease of lungs.  

Causes:  

Pneumonia is caused by virus, bacteria and fungi.  

Source of transmission:  

Pneumonia can be transmitted by breathing in small 

droplets. These droplets come into the air when a pneumonia 
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person cough or sneezes. Pneumonia can occur when bacteria, virus that are present in the mouth and 

throat enter the lungs.  

Severe Pneumonia:-   

If a person is already attacked by another disease and have become weak, he may suffer from 

severe pneumonia. People who have suffered recently from viral infection, lung disease and heart 

diseases have more chances for pneumonia.   

Symptoms:  

General symptoms of pneumonia are cold, (sneezing, and sore throat)  

i. High fever (about 104"F) 

ii. Shivering chill.  

iii. Cough with sputum.  

 

Lung Cancer:  

Lung cancer is a very dangerous and fatal respiratory disease, which results from uncontrolled 

cell division of the lungs. It is more common in men than in women.  

Causes:  

The most common causes of lung cancer are:  

➢ Smoking  

➢ Industrial carcinogens  

➢ Air pollution.  

➢ Tar of cigarette is the major cause of lung cancer  

Symptoms:  

The major symptoms of lung cancer are  

➢ Cough with sputum.  

➢ Pleural chest pain.  

➢ Breathlessness  

 

TOPIC WISE QUESTION ANSWERS 

 

Q1: What is tilling (tillage)? Describe the effects of tilling?  

Ans: Tilling   (Tillage):  

Tilling is a farming technique in which the field soil become soft and pulverized due to hoeing and 

ploughing.  

Effect of tilling:  

I. Tilling helps in soil aeration.  

II. Tilling helps in soil water drainage.  

III. Tilling helps in recycling of nutrients.  

IV. It reduces plant growth problems.  

V. Tilling of soil creates spaces between soil particles, which help in better exchange gases between 

roots and air.  

 

Q2: Differentiate between respiration and photosynthesis?  

Ans:  

             Photosynthesis                            Respiration  
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1. Photosynthesis is an energy storing 

process.  

Respiration is an energy releasing process.  

2. In photosynthesis energy of sunlight is 

trapped by the chlorophyll and 

converted into chemical energy and 

stored in organic food material.   

In respiration stored energy of food                       

molecule is released for cellular activities.  

3. Carbon dioxide and water are used by raw 

material.  

Carbon dioxide and water are produced as 

waste product.  

4. Oxygen is liberated as by product.  Oxygen is required in aerobic respiration as 

a raw material.  

5. It takes place only in green cells of the 

plant body containing chlorophyll.   

It takes place in all living cells of all living 

organisms.  

6. It is a constructive process during which 

organic food molecules are synthesized 

and energy is stored.  

It is a destructive process during which 

organic food molecules are broken and 

energy is released.  

7. Due to photosynthesis plant body gains 

weight.  

Due to respiration loss of weight occurs.  

8. It occurs only during day time when 

sunlight is available.   

It occurs all the time round the clock, day 

and night. It does not require sunlight.  

 

Q3:  Write note on human lungs?  

Ans: Lungs:  

1. The lungs are placed in the chest cavity.  

2. Both the lungs are covered with a thin 

membrane called the pleura, which is in the 

form of a double sac.  

3. There is a thin film of fluid in between the two 

layers. This fluid makes the movement of the 

lungs easy.  

4. The lungs are connected to the outside by the 

way of trachea through the nostrils or chest.  

 

Q4:   How gaseous exchange occurs in lungs?  

Ans: Gaseous exchange in lungs:  

1) The exchange of gases takes place in the alveoli, 

which are richly supplied with blood capillaries.  

2) The walls of the alveoli and that of the capillaries are 

exceedingly thin which therefore provides an 

excellent site for gaseous exchange.  

3) R.B.C with low oxygen concentration passes through 

the capillaries in a single file where as in the alveoli 

the oxygen concentration is high.  
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4) Oxygen from alveoli diffuses in to the capillaries thus making the blood oxygenated.  

5) The concentration of carbon dioxide in the blood capillaries is more than that of the alveoli, 

therefore carbon dioxide diffuses out of the blood in to the alveoli and is eventually expelled out of 

the body.  

 

 

Q5:   Why is it advised to breathe through the nose and not through the mouth?  

Ans: Breathing through mouth: 

It is advised to breathe through the nose and not through the mouth. 

Reason: 

We should breathe through the nose and not through the mouth to keep ourselves healthy.  

 

Q6:  What do you think why cheetah and elephant have large size lungs?  

Ans: The size of the lungs of any organism is related to the activities and body form of that 

organism.  Cheetah and elephant have large lungs, cheetah is fast running carnivore and elephant has 

large size body.  

 

Q7: Describe the biological consequences of smoking?  

Ans: Biological consequences of smoking:  

Smoking has a lot of negative biological effects on human body.  

Tobacco smoking contains various constituents which are given below.  

1. Tar   

2. Nicotine.  

3. Carbon-mono oxide  

4. Nitrogen oxide  

5. Various metals  

6. Carcinogen  

1. Tar:  

The particulate metal of smoking is mainly composed of tar. Tar contains different harmful 

organic chemicals which act as carcinogens and tumor maker. Tar is a solid substance which 

stains the teeth and fingers of the smokers. Tar can stain and damage the lung tissues also. Tar 

also increases the production of mucus and phlegm.  

2. Nicotine:  

Nicotine is a harmful substance which increases heart beat rate and blood pressure. It causes the 

construction of the blood vessels and also damages the muscles. It also affects hormonal system 

and metabolism. Nicotine can also increase platelet stickiness in the blood and can cause its 

blockage which can cause coronary diseases.  

3. Carbon mono oxide:   

Carbon mono oxide is a colorless and tasteless gas and is fatal in large amount CO is produced 

when cigarette is lit. CO is linked with coronary heart diseases and affects vision. CO stops the 

cleaning ability of respiratory system. CO along with other cigarette toxins cause inflammation, 

impairs lung functions and increase the risk of lungs diseases.  

4. Nitrogen oxide:  

Nitrogen oxides are found in high doses in cigarette smoker is responsible for lungs damage 

which leads to emphysema.  
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5. Hydrogen cyanide:  

Hydrogen cyanide has destructive effect on the cilia. Cilia are used for cleaning lungs. When the 

lungs cleaning system is damaged by HCN, then toxic agents are produced which may cause 

lungs diseases.  

6. Metals:  

Thirty different metals have been found in cigarette smoke. Many of these metals are linked to 

lungs cancer. If a few of the metals are nickel, arsenic, cadmium, chromium and lead.  

7. Carcinogens:  

Carcinogens are the substances which cause lungs cancer. Some metals and radioactive 

compounds found in cigarettes are carcinogens. Few carcinogens are given below:  

• Polonium  

• Pyrene 

• Nephtyl amin  

• Cadmium 

 

Q8: Describe various bad social effects of smoking?  

Ans: Bad social effects of smoking:  

I. Majority of nonsmokers are allergic to cigarette smokes because it produces irritation to eyes 

and throat.  

II. Nonsmokers in the company of smokers are known as passive smokers and the breathing of 

smokers by the nonsmokers is known as passive smoking.  

III. The passive smokers may have cancer by continuously living in an environment which is 

polluted with cigarette smoke.  

IV. Bad smell which arise from smoker’s mouth annoy other people.  

V. The government has banned smoking at public places and public transports due to which 

separate zones are allocated in aero plane and restaurants.  

 

Q9: What is the effect of exercise on rate of breathing?  

Ans: Effect of exercise on rate of breathing:-  

1. The rate of breathing increases due to exercise.   

2. The normal breathing rate is about 15-20 times permanent.   

3. During exercise more oxygen is required for the oxidation of glucose molecule and more energy is 

obtained.   

4. As a result of more oxidation, more CO2 is produced which are stored in the blood.  

5. When medulla of the brain receives this deoxygenated blood, it sends nerve impulse (message) to 

the diaphragm and ribs to increase the rate and depth of breathing.  

 

Q10: What are the contents of a cigarette?  

Ans: Content of cigarette:  

The content of a cigarette are the 

following:  

1. Ammonia   

2. Toilet cleaner   

3. Toluene (industrial solvent)  
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4. Stearic acid (candle wax)  

5. Methanol (rocket fluid)  

6. Carbon monoxide( pollution )  

7. Hexamine (barbeque lighter)  

8. Formaldehyde   

9. Butane( lighter fluid)  

10. Cadmium (batteries)  

11. Arsenic (poison)   

12. Acetic acid ( vinegar)  

13. Nicotine ( insecticides)  

14. Paint   

15. Methane (sewer gas  

 

 

 

Q11: Write note on the importance of home ventilation?  

Ans: Importance of home ventilation:-  

1. Home ventilation system is used to supply fresh air and remove stale one.   

2. Proper ventilation maintain healthy living environment.  

3. It also helps to maintain proper humanity in the rooms.  

4. Proper home ventilation reduces allergy and asthma chances.  

5. Ventilation also helps to remove and ease respiratory disorders.  

6. Without sufficient home ventilation pollution concentration increases inside the room.  

 

Q12: Write a note on emphysema?  

Ans: Emphysema:   

It is severe type of lung disease in which due to 

extensive cough walls of the alveoli are damaged.  

Causes:  

Environmental pollution can cause: 

1. Emphysema 

2. Cigarette smoke is more common cause 

Prevention:-  

The effects of emphysema are permanent and irreversible, however if persons stops smoking 

soon enough further damage might be reduced.  

 

 

Q13: Write a note on asthma?  

Ans: Asthma:  

Asthma is the inflammation of air ways. In asthma the lining of the air passage swells and the 

muscles surrounding these air ways become tight. This reduces the amount of air which usually 

passes in these air ways.  
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Causes:  

The common causes of asthma are:   

i. Animals (pet, hair, dander)  

ii. Dust changes (in cold 

weather)  

iii. Certain chemicals in air and 

food  

iv. Mold (fungi).  

v. Pollens    

Symptoms:  

The common symptoms of asthma are  

i. Cough  

ii. Chest pain  

iii. Shortness of breath      

 

 

 

Q14: Write a note an artificial ventilators (breathing machine)?  

Ans: Artificial ventilators:  

Mechanical ventilator is a form of artificial respiration that uses a breathing machine (mechanical 

ventilator) to assist patients with breathing. It is used when the lungs are not function properly a 

breathing machine (mechanical ventilator) pushes air into the lungs.  

Parts of machine:   

Controller:   

Artificial ventilator includes controls to adjust the rate and size of each breath.  

Humidifier:  

A humidifier is used to warm and moisten the air going into the lungs.  

Special tubing:  

Special tubing for the air to pass through.  

Trap:  

A trap to collect unused moisture from the tubing  

Importance:  

The breathing machine ensures that adequate oxygen gets into the blood stream and carbon dioxide is 

exhaled.  

 

Q15: Describe the changes of breathing in exhaust of fossil fuels?  

Ans: Danger of breathing in exhaust of fossil fuels:  

1. There is a very irritating condition when we are present in the middle of heavy traffic due to 

suffocation.  

2. Exhaust of all sorts are attacking our nose and respiratory system.  

3. Fossil fuel contains a lot of harmful compounds which are dangerous for our health.  

4. The exhaust of petrol and diesel contain carbon mono oxide, nitrogen oxide, formaldehyde and root.  

5. Breathing in such exhaust of fossil fuel increases the risk of lung cancer and asthma.  

6. Fossil fuel exhaust contains carbon mono-oxide, nitrogen oxide, formaldehyde and soot.  


