
         CHAPTER  

14 SOURCES OF 
ENERGY

Chapter Objectives
This chapter will help you to understand :
Ø  Sources of energy : Introduction; Types of energy sources - Renewable and Non-renewable energy resources; Environmen-

tal consequences and Life of energy resources.

 Quick Review
 v Energy sources are classified as renewable or non-

renewable energy sources. Again, renewable and 
non-renewable energy can be converted into 
secondary energy sources such as electricity and 
hydrogen.

 v Most of our energy comes from non-renewable 
energy sources. Coal, petroleum, natural gas and 
uranium are examples of non-renewable energy 
sources. These energy sources are called non-
renewable because their supplies are limited. 
Petroleum, for example, was formed millions of 
years ago from the remains of ancient sea plants 
and animals.

 v Primary energy sources are used to make secondary 
sources of energy such as electricity and hydrogen.

 v Electricity and hydrogen are secondary sources of 
energy. Secondary sources of energy are actually 
energy carriers. They are used to store, move and 
deliver energy in an easily usable form. 

 v All fossil fuels are non-renewable, but not all non-
renewable energy sources are fossil fuels.

 v As we know only 47% of the Sun’s energy reaching 
the periphery of the Earth’s atmosphere reaches the Earth’s surface. This energy is trapped by various means 
such as solar cookers, solar heaters and solar cells. A typical solar cell (using high quality silicon or silver) develops 
a voltage of 0.5–1.0 V and can produce 0.7 W of electricity. So, a panel of solar cells is used.

 Know the Links
 ☞ https://www.eia.gov/energyexplained/index.cfm?page=about_sources_of_energy
 ☞ http://vikaspedia.in/energy/energy-basics/sources-of-energy
 ☞ https://gradestack.com/CBSE-Class-10th-Course/Sources-of-Energy/How-Long-Will-an-Energy/15036-2998-4761-study-wtw

 Multiple Choice Questions (1 mark each)

Q. 1. Most of the sources of energy we use represent 
stored solar energy. Which of the following is not 
ultimately derived from the Sun’s energy?

 (a) Geothermal energy  (b) Wind energy
 (c) Nuclear energy  (d) Biomass
 [NCERT Ex. Q. 3, Page 255]

 Ans. Correct option : (c)
 Explanation : Nuclear energy is released during 

nuclear fission or fusion. These reactions produce 
tremendous amount of energy. The energy released 
during these reactions comes from the mass of 
elements (mass converts into energy). There is no 
roll of sunlight on these reactions. Hence, nuclear 

TIPS… 
 Study the difference between renewable and Non-
renewable energy sources.

 Understand how do Secondary sources of energy are 
different from Primary energy sources?

 Study the Effect of greenhouse gas emissions and 
Atmospheric concentrations.

TRICKS… 
 Study the topic with the help of labelled and 

descriptive diagrams.
 Make notes on important topics, like - Bio-mass, 

Nuclear power plants, Geothermal power plants and 
Hydro-power plants, etc.
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energy is not ultimately derived from Sun’s energy. 
Geothermal energy, wind energy and biomass are 
all ultimately derived from solar energy.

Q. 2. Which of the following is a non-renewable source 
of energy?

 (a) Wood  (b) Sun
 (c) Fossil fuels  (d) Wind
 [NCERT Exemp. Q. 1, Page 102]

 Ans. Correct option : (c)
 Explanation : Fossil fuels are non-renewable source 

of energy because their supplies are limited and 
can’t be recycled once used. 

Q. 3. Fuel used in thermal power plants is
 (a) water.  (b) uranium.
 (c) biomass.  (d) fossil fuels.
 [NCERT Exemp. Q. 3, Page 102]
 Ans. Correct option : (d)
 Explanation : Large amount of fossil fuels such 

as coal, natural gas, or petroleum, are burnt every 
day in power stations to heat up water to produce 
steam which further runs the turbine to generate 
electricity.

Q. 4. In a hydro-power plant
 (a) potential energy possessed by stored water is 

converted into electricity.
 (b) kinetic energy possessed by stored water is 

converted into potential energy.
 (c) electricity is extracted from water.
 (d) water is converted into steam to produce electricity.
 [NCERT Exemp. Q. 4, Page 102]
 Ans. Correct option : (a)
 Explanation : The water in a reservoir behind a 

hydro-power dam is an example of gravitational 
potential energy. The stored energy in the 
reservoir is converted into kinetic energy 
(motion) as the water flows down a large pipe 
called a penstock and spins a turbine, to generate 
electricity.

Q. 5. Ocean thermal energy is due to
 (a) energy stored by waves in the ocean.
 (b) temperature difference at different levels in the 

ocean.
 (c) pressure difference at different levels in the 

ocean.
 (d) tides arising out in the ocean.
 [NCERT Exemp. Q. 7, Page 103]
 Ans. Correct option : (b)
 Explanation : Ocean thermal energy conversion 

(OTEC) uses the principle of a heat engine. It 
works by converting a temperature difference into 
energy. This means the difference in temperature 
between the warmer water on the surface and 
the cooler water in the depths of the ocean can be 
converted into electricity.

Q. 6. Which part of the solar cooker is responsible for 
greenhouse effect?

 (a) Coating with black colour inside the box
 (b) Mirror
 (c) Glass sheet
 (d) Outer cover of the solar cooker
 [NCERT Exemp. Q. 9, Page 103]

 Ans. Correct option : (c)
 Explanation : Solar cookers are covered with 

a glass plate which traps infra-red radiations 
(heat) from sunlight and does not allow them to 
escape. In other words, we can say that it provides 
greenhouse effect.

Q. 7. The main constituent of biogas is
 (a) methane. (b) carbon dioxide.
 (c) hydrogen. (d) hydrogen sulphide.
 [NCERT Exemp. Q. 10, Page 103]

 Ans. Correct option : (a)
 Explanation : Biogas contains up to 75% methane. 

It burns without smoke and leaves no residue like 
ash in wood, charcoal and coal burning. 

Q. 8. The power generated in a windmill
 (a) is more in rainy season since, damp air would 

mean more air mass hitting the blades.
 (b) depends on the height of the tower.
 (c) depends on wind velocity.
 (d) can be increased by planting tall trees close to the 

tower. [NCERT Exemp. Q. 11, Page 103]
 Ans. Correct option : (c)
 Explanation : Power generated in a windmill 

depends on the velocity with which wind is moving.
Q. 9. In a hydro-electric power plant more, electrical 

power can be generated if water falls from a 
greater height because

 (a) its temperature increases.
 (b) larger amount of potential energy is converted 

into kinetic energy.
 (c) the electricity content of water increases with height.
 (d) more water molecules dissociate into ions.
 [NCERT Exemp. Q.13, Page 104]

 Ans. Correct option : (b)
 Explanation : In a hydro-electric power plant, 

more electrical power can be generated if water 
falls from a greater height because water at greater 
height has more potential energy. When it falls it 
will have greater kinetic energy associated with it. 
A larger amount of potential energy is converted 
into kinetic energy due to which more electric 
power will be obtained.

Q. 10. Which of the following is not an example of a 
biomass energy source?

 (a) Wood  (b) Gobar-gas
 (c) Nuclear energy  (d) Coal
 [NCERT Ex. Q. 2, Page 255]
 Ans. Correct option : (c)
 Explanation : Biomass is a source of energy which 

is obtained from biodegradable natural things 
(plant materials and animal wastes). Nuclear 
energy is released during nuclear reactions like 
fission or fusion producing huge amount of 
energy. Hence, nuclear energy is not an example 
of biomass energy source. Wood is a plant 
material, gobar gas is formed from animal dung 
and coal is a fossil fuel obtained from the buried 
remains of plants and animals. Hence, these are 
bio-mass products.

Q. 11. A solar water heater cannot be used to get hot 
water on
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 (a) a sunny day.   (b) a cloudy day.
 (c) a hot day.   (d) a windy day.
 [NCERT Ex. Q. 1, Page 254]
 Ans. Correct option : (b)
 Explanation : A solar water heater uses solar 

energy to heat water. It requires day light (intense 
sunlight) to function properly. On a cloudy day, 
the sunlight reflects back in the sky from the clouds 
and is unable to reach the ground. Therefore, 
solar energy is not available for the solar heater to 
work properly. Hence, solar water heater does not 
function on a cloudy day.

Q. 12. Acid rain happens because :
 (a) Sun leads to heating of upper layer of atmosphere.
 (b) burning of fossil fuels release oxides of carbon, 

nitrogen and sulphur in the atmosphere.
 (c) electrical charges are produced due to friction 

amongst clouds.
 (d) The Earth atmosphere contains acids.
 [NCERT Exemp. Q. 2, Page 102]

 Ans. Correct option : (b)
 Explanation : Acid rain is caused by a chemical 

reaction that begins when compounds like sulphur 
dioxide and nitrogen oxides are emitted into the 
atmosphere and transported by wind and air 
currents.

Q. 13. Which one of the following forms of energy leads 
to least environmental pollution in the process of 
its harnessing and utilisation?

 (a) Nuclear energy  (b) Thermal energy
 (c) Solar energy  (d) Geo-thermal energy
 [NCERT Exemp. Q. 6, Page 103]

 Ans. Correct option : (c)
 Explanation : Solar energy leads to least 

environmental pollution in the process of its 
harnessing and utilisation.

  In case of nuclear energy, the major concerns of 
pollution are mainly storage and disposal of spent fuels 
where there is always a risk of leakage of radiation.

  In case of thermal energy, enormous amount of air 
pollution is produced.

  Even in case of geothermal energy, a little amount 
of pollution is produced.

Q. 14. The major problem in harnessing nuclear energy 
is how to

 (a) split nuclei ?
 (b) sustain the reaction ?
 (c) dispose of spent fuel safely ?
 (d) convert nuclear energy into electrical energy ?
 [NCERT Exemp. Q. 8, Page 103]

 Ans. Correct option : (c)
 Explanation : The major hazard of nuclear power 

generation is the storage and disposal of spent or 
used fuels the uranium still decaying into harmful 
subatomic particles (radiations). Improper nuclear-
waste storage and disposal result in environmental 
contamination.

Q. 15. Choose the incorrect statement regarding wind 
power :

 (a) It is expected to harness wind power to minimum 
in open space.

 (b) The potential energy content of wind blowing at 
high altitudes is the source of wind power.

 (c) Wind hitting at the blades of a windmill causes 
them to rotate. The rotation thus achieved can be 
utilised further.

 (d) One possible method of utilising the energy of 
rotational motion of the blades of a windmill is to 
run the turbine of an electric generator.

 [NCERT Exemp. Q. 14, Page 104]

 Ans. Correct option : (a) and (b)
 Explanation : Maximum wind power is harnessed 

in open space hence, option (a) is wrong.
  Moving air has kinetic energy which on hitting at 

the blades of a windmill causes them to rotate.
  To generate wind power, we require wind at a 

very high speed. Due to this motion it possesses 
kinetic energy so that they are capable of doing 
mechanical work by virtue of its motion.

  The energy possessed by the wind is due to its high 
speed. When the blowing wind strikes across the 
blades of a windmill, it exerts a force on them due 
to which the blades of the windmill start rotating. 
This rotational motion of the blades is used to 
run the turbine of an electric generator. Thus, the 
option (b) is the incorrect statement.

Q. 16. Choose the incorrect statement :
 (a) We are encouraged to plant more trees so as 

to ensure clean environment and also provide 
biomass fuel.

 (b) Gober gas is produced when crops, vegetable 
wastes, etc., decompose in the absence of oxygen.

 (c) The main ingredient of biogas is ethane and it 
gives a lot of smoke and also produces a lot of 
residual ash.

 (d) Biomass is a renewable source of energy.
 [NCERT Exemp. Q. 15, Page 104]

 Ans. Correct option : (c)
 Explanation : The main ingredient of biogas is 

methane. 
Q. 17. Which is the ultimate source of energy?
 (a) Water  (b) Sun
 (c) Uranium  (d) Fossil fuels
 [NCERT Exemp. Q. 5, Page 103]

 Ans. Correct option : (b)
 Explanation : The energy of the Sun is the original 

source of most of the energy found on the Earth. 
Q. 18. Choose the correct statement :
 (a) Sun can be taken as an inexhaustible source of energy.
 (b) There is infinite storage of fossil fuel inside the Earth.
 (c) Hydro energy and wind energy plants are non-

polluting sources of energy.
 (d) Waste from a nuclear power plant can be easily 

disposed off. [NCERT Exemp. Q. 12, Page 104]
 Ans. Correct option : (a)
 Explanation : The Sun has an enormous amount 

of energy at the present rate for nearly 5 billion 
years and will continue radiating at that rate for 
about 5 billion years more. So, it can be taken as an 
inexhaustible source of energy.
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 Very Short Answer Type Questions (1 or 2 marks each)

Q. 1. Write the energy conversion that takes place in a 
hydro-power plant. 

 [CBSE Board, Delhi Region, 2018]
 Ans. Potential energy of water →  Kinetic/mechanical 

energy in turbine →  Electric energy [1]
Q. 2. What are the qualities of an ideal source of energy?

 [NCERT Ex. Q. 8, Page 255]
 Ans. An ideal source of energy must be :
 (i) Economical  [¼]
 (ii) Easily accessible  [¼]
 (iii) Smoke/pollution free  [¼]
 (iv) Easy to store and transport  [¼]
 (v) Able to produce huge amount of heat and energy on 

burning [¼]
 (vi) Have high calorific value [¼]
 (vii) Easy to carry and store [¼]
 (viii) Have high calorific value [¼]
Q. 3. What is a good fuel? [NCERT Q. 2, Page 243]

 Ans. A good fuel is one which is cheap, easily available, 
easy to handle, transport, has proper ignition 
temperature and high calorific value and produces 
a large amount of heat on burning, does not 
produce a lot of smoke and is easily available. [2]

Q. 4. If you could use any source of energy for heating 
your food, which one would you use and why?

 [NCERT Q. 3, Page 243]
 Ans. We shall use liquefied petroleum gas (LPG)/

compressed natural gas (CNG) or electricity for 
heating our food because these are efficient ways 
of supplying energy. [1]

  Thermal efficiency of the energy source is large and 
there is less pollution and the source can be used 
easily. [1]

Q. 5. What are the disadvantages of fossil fuels?
 [NCERT Q. 1, Page 248]
 Ans. There are following disadvantages of fossil fuels 

like coal and petroleum :
 (i) Burning of coal or petroleum causes air  

pollution. [½]
 (ii) Acidic oxides like oxides of carbon, nitrogen and 

sulphur are released on burning fossil fuels. These 
oxides lead to acid rains, which affect our water 
and soil resources. [½]

 (iii) Carbon dioxide gas also causes greenhouse effect 
in atmosphere. [½]

 (iv) Fossil fuels are non-renewable sources of  
energy. [½]

Q. 6. What kind of mirror – concave, convex or plain 
– would be best suited for use in a solar cooker? 
Why? [NCERT Q. 1, Page 253]

 Ans. A solar cooker uses heat of the sunlight to cook the 
food. A concave mirror would be best suited for use 
in a solar cooker because it reflects and focuses the 
sunlight at a point. [1]

  The temperature at that point increases which 
heats and cooks the food placed at that particular 
area. [1]

Q. 7. What are the advantages of nuclear energy ?
 [NCERT Q. 4, Page 253]
 Ans. The advantages of nuclear energy are as follows :
 (i) Large amount of energy is produced per unit mass. 

 [½]
 (ii) It is also cheaper and has a lower fuel cost than other 

sources of energy. The cost of uranium, which is used 
as a fuel in generating electricity, is quite low. [½]

 (iii) It is a reliable source of power because the nuclear 
reactors used today have a pretty long life (they 
work for decades). [½]

 (iv) No Greenhouse Gases. [½]
Q. 8. Can any source of energy be pollution free? Why 

or why not? [NCERT Q. 1 (II) Page 253]
 Ans. No source of energy can be pollution free. It is 

considered that solar cells are pollution-free. 
However, even their making cause environmental 
damage indirectly. [½]

  Also, in the case of nuclear energy, there is no waste 
produced after the fusion reactions. However, it is 
not totally pollution free. The wastes released from 
fission reactions are very hazardous. Hence, no 
source of energy is pollution free. [1½]

Q. 9. Hydrogen has been used as a rocket fuel. Would 
you consider it a cleaner fuel than CNG? Why or 
why not? [NCERT Q. 2 (II) Page 253]

 Ans. Hydrogen can be considered a cleaner fuel than 
compressed natural gas (CNG). CNG contains 
hydrocarbons. Therefore, it has carbon 
contents. Carbon is a form of pollutant present 
in CNG. [1]

  But hydrogen is waste-free because its burning 
produces water vapour which is non-polluting. 
However, due to explosive nature of hydrogen, its 
storage and transportation is difficult. [1]

Q. 10. What are the advantages and disadvantages of 
using a solar cooker ? Are there places where solar 
cookers would have limited utility ?

 [NCERT Ex. Q. 9, Page 255]
 Ans. Advantage : Solar cooker uses solar energy to 

heat and cook food. It is inexhaustible, clean and 
renewable source of energy. It is available in 
unlimited amount for free. Therefore, operating a 
solar cooker is not expensive. [1]

  Disadvantage : Manufacturing cost of a solar 
cooker is very high. It works only in sunlight. If 
there is no sunlight then it will not work. Hence, 
on cloudy day, it becomes useless. [1]

  Solar cookers may have less applicable in places 
where days are shorter than nights, that is places 
towards the North and South poles. Also in winters, 
when the length of the days is short, these cookers 
might have limited application.

Q. 11. Name two energy sources that you would consider 
to be renewable. Give reasons for your choices.

 [NCERT Q. 1, Page 254]
 Ans. Solar energy, wind energy, ocean energy, etc., are 

renewable sources of energy due to the following 
reasons :
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 (i) These forms of energy are available in plenty in our 
natural environment in the form of continuous 
currents of energy. [1]

 (ii) These energy sources will not be depleted because 
their supply is large and extraction of usable energy 
from these sources is negligible. [1]

Q. 12. Give the names of two energy sources that you 
would consider to be exhaustible. Give reasons 
for your choices. [NCERT Q. 2 (II) Page 253]

 Ans. Coal/petroleum and wood are two exhaustible 
sources of energy. 

  Coal/petroleum : These fuels were formed over 
millions of years ago and there are only limited 
reserves. If we continue to use them as at present, 
these reserves will be exhausted very soon. [1]

  Wood : It is obtained from forests. Forests are 
decreasing at very fast rate due to deforestation. If 
deforestation is continued at this rate, then there 
would be no wood left on the Earth. Hence, wood 
is an exhaustible source of energy. [1]

 Short Answer Type Questions (3 or 4 marks each)

Q. 1. What is a good source of energy?
 [NCERT Q. 1, Page 243]
 Ans. A good source of energy should have the following 

qualities :
 (i) It should be easily available. [½]
 (ii) It does not produce pollution. [½]
 (iii) It should be renewable and environment  

friendly. [½]
 (iv) It should produce large amount of heat per unit 

volume/mass. [½]
 (v) It should be easy to store and transport. [½]
 (vi) It should be economical. [½]
Q. 2. What is geo-thermal energy?

 [NCERT Q. 3, Page 253]
 Ans. Geo-thermal energy is the heat energy present 

inside the Earth in certain regions called hot  
spots.  [1]

  Due to geological changes, molten rocks formed 
in the deeper hot regions of the Earth’s crust are 
pushed upwards and are trapped in hot spots.  [1]

  When underground water comes in contact with 
the hot spots, steam is generated. This steam is 
routed through a pipe to a turbine and used to 
generate electricity. [1]

Q. 3. What is the role of a plane mirror and a glass sheet 
in a solar cooker?

 [NCERT Exemp. Q. 19, Page 105]
 Ans. The plane mirror focuses the rays of the Sun 

into solar cookers with which it achieves higher 
temperature. [1]

  A glass sheet is used in a solar cooker because the 
Sun rays pass through the glass sheet cover and get 
absorbed inside the cooker box. [1]

  It traps more and more heat rays of the sun, thus 
heating the food item. In other words, glass sheet 
acts as greenhouse effect. [1]

Q. 4. Mention three advantages of a solar cell.
 [NCERT Exemp. Q. 20, Page 105]
 Ans. Three advantages of a solar cell are :
 (i) They do not produce any sort of pollution. [1]
 (ii) They do not require any running costs as it uses 

sunlight for production of electricity. [1]
 (iii) They do not have any moving parts hence, making 

its maintenance cost to be negligible. [1]
Q. 5. Compare and contrast fossil fuels and the Sun as 

direct sources of energy.
 [NCERT Ex. Q. 4, Page 255]

 Ans. Fossil fuels are non-renewable sources of energy. 
These sources of energy (e.g., coal, petroleum and 
natural gas) are present in a limited amount on the 
Earth. 

  These are non-renewable sources of energy because 
these cannot be replenished in nature. Fossil fuels 
take millions of years for their formation. If the 
present fossil fuel of the Earth gets exhausted, its 
formation will take several years. Fossil fuels are 
also very costly.  [1½]

  On the other hand, solar energy is a renewable and 
direct source of energy. It provides us heat and light 
energy free of cost. The energy obtained from the 
sun is called solar energy. The energy coming from 
the sun contains heat rays, visible light, ultraviolet 
(UV) rays and some gamma rays. [1½]

Q. 6. Compare and contrast biomass and hydro-
electricity as sources of energy.

 [NCERT Ex. Q. 5, Page 255]
 Ans. Biomass and hydro-electricity both are renewable 

sources of energy. 
 (i) Biomass is derived from dead plants and animal 

wastes. Hence, it is naturally replenished. It is the 
result of natural processes. Therefore, it is naturally 
replenished. Wood and gobar gas are some of the 
examples of biomass. [1½]

 (ii) Hydro-electricity, on the other hand, is obtained 
from the potential energy stored in water at a 
height. Energy from it can be produced again and 
again. It is harnessed from water and obtained 
from mechanical processes. [1½]

Q. 7. How has the traditional use of wind and water 
energy been modified for our convenience?

 [NCERT Q. 3, Page 248]
 Ans. Water energy : Traditionally, waterfalls were used 

as a source of potential energy in which water is 
allowed to fall on the blades of the turbine where 
the rotatory motion of the blades of the turbine is 
converted into electrical energy. But waterfalls are 
few in number, therefore, water dams have been 
constructed. Now-a-days, hydro-electric power 
stations are used in order to harness potential 
energy of stored water. [1½]

  Wind energy : Earlier, the windmills were used to 
harness wind energy to do mechanical work such 
as lifting or drawing water from a well. But now-a-
days windmills are used to generate electricity. In 
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windmills, the rotatory motion of the blades turns 
the blades of turbine to generate electricity. [1½]

Q. 8. What is biomass? What can be done to obtain bio-
energy using biomass?

 [NCERT Exemp. Q. 21, Page 105]
 Ans. Biomass is organic material that comes from plants 

and animals, and it is a renewable source of energy. 
Some examples of biomass fuels are biogas, wood, 
crops and organic garbage.  [1½]

  Following are some methods of harnessing 
biomass :

 (i) Using firewood as fuel [½]
 (ii) Using cow dung cakes as fuel [½]
 (iii) Production of gobar gas [½]
Q. 9. Why is there a need to harness non-conventional 

sources of energy? Give two main reasons.
 [NCERT Exemp. Q. 16, Page 104]
 Ans. The two reasons for the need to harness non-

conventional sources of energy are as follows :
 (i) The population of the world is increasing at a very 

rapid rate due to which demand for energy is 
increasing day-by-day, so that the conventional 
sources are going to be exhausted in near  
future. [1½]

 (ii) Burning of fossil fuels causes environmental 
pollution : Use of conventional sources of energy 
(e.g., coal and petroleum) causes pollution. To 
reduce pollution, use of non-conventional sources 
of energy is essential. [1½]

Q. 10. Write two different ways of harnessing energy 
from ocean. [NCERT Exemp. Q. 17, Page 104]

 Ans. Two different ways of harnessing energy from 
ocean are :

 (i) Tidal energy : Tidal energy or tidal power can 
be defined as the energy that is the result of the 
Moon and the Sun’s gravitational influence on 
the ocean. Height differences between high and 
low tides create tidal currents in coastal areas, 
and these currents can be strong enough to drive 
turbines. The turbine fixed at the opening of the 
dam converts tidal energy to electricity. [1]

 [½]
 (ii) Ocean thermal energy : OTEC uses the principle of 

a heat engine. It works by converting a temperature 
difference into energy. This means the difference 
in temperature between the warmer water on the 

surface and the cooler water in the depths of the 
ocean can be converted into electricity. [1]

 [½]
Q. 11. What steps would you suggest to minimise 

environmental pollution caused by burning of 
fossil fuels? [NCERT Exemp. Q. 18, Page 104]

 Ans. Environmental pollution caused by burning of 
fossil fuels can be minimised :

 (i) By increasing the efficiency of the combustion 
process and using various techniques to reduce 
the escape of harmful gases and ashes into the 
surroundings. [½]

 (ii) By using cleaner fuels like CNG and LPG which do 
not produce smoke and ash on combustion. [½]

 (iii) By using public transport and bicycles. [½]
 (iv) By using non-conventional sources of energy like 

solar energy and wind energy. [½]
 (v) By increasing the efficiency of the combustion 

process and using various techniques to produce 
the smokeless appliances. [½]

 (vi) The air pollution caused by burning of coal 
or petroleum products can be reduced by  
afforestation. [½]

Q. 12. What are the environmental consequences of the 
increasing demand for energy? What steps would 
you suggest to reduce energy consumption?

 [NCERT Ex. Q. 10, Page 255]
 Ans. The demand of energy is increased due to the 

industrialisation all over the world. Fossil fuels are 
easily accessible sources of energy that fulfils this 
demand. The increased use of fossil fuels has a 
harsh effect on the environment. [1]

  The burning of fossil fuels causes air pollution 
and releases large amount of carbon dioxide 
which results in global warming. By the industrial 
wastes in environment it causes air water and soil 
pollution. [1]

  So, we should use these resources in optimum quan-
tity. We should not waste the energy. We should use 
alternate source of energy such as solar energy. [1]

Q. 13. What are the limitations of the energy that can be 
obtained from the oceans?

 [NCERT Q. 2, Page 253]
 Ans. Energy from the oceans can be obtained in the form 

of tidal energy, wave energy and ocean thermal 
energy. [½]

  But there are several limitations to harness these 
energies. Those limitations are :

 (i) There are very few locations where dams to utilise 
tidal energy can be built. [½]
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 (ii) Very strong waves are required, which are not 
possible all the time. [½]

 (iii) Tidal energy depends on the relative positioning of 
the Earth, the Moon and the Sun. [½]

 (iv) To harness ocean thermal energy, the difference in 
the temperature of surface hot water and the cold 
water at depth must be 20°C or more.  [½]

 (v) Power plants built in oceans or at sea-shores will 
need high continuous maintenance as chances of 
corrosion is extremely high. [½]

Q. 14. On what basis would you classify energy sources 
as

 (a) renewable and non-renewable?
 (b) exhaustible and inexhaustible?
  Are the options given in (a) and (b) the same?
 [NCERT Ex. Q. 7, Page 255]
 Ans. (a) The source of energy that is regenerated in 

nature is known as renewable source of energy. 
Sun, wind, moving water and biomass are some of 
the examples of renewable sources of energy. 

  The source of energy that does not regenerated 
in nature is known as non-renewable source of 
energy. Coal, petroleum and natural gas are some 
of the examples of non-renewable sources of 
energy. [1]

 (b) Exhaustible sources are those sources of energy, 
which will deplete and exhaust after a few hundred 
years. Coal and petroleum are the exhaustible 
sources of energy. 

  Inexhaustible resources of energy are those 
sources, which will not exhaust in future. These 
are unlimited. Biomass is one of the inexhaustible 
sources of energy.  [1]

  So, the options given in (a) and (b) are the same. [1]
Q. 15. Why are we looking at alternate sources of energy?
 [NCERT Q. 2, Page 248]
 Ans. Fossil fuels, which are traditionally used by human 

beings everywhere as an energy sources, are non-
renewable sources of energy. [1]

  These sources of energy are limited and will 
disappear after some time. They are being 
consumed at a large rate. [1]

  If this rate of consumption continues, then the fossil 
fuels would be exhausted from the Earth. Therefore, 
we should conserve the energy sources. Hence, we 
should look for alternate sources of energy. [1]

Q. 16. What are the limitations in obtaining energy from 
wind? [NCERT Exemp. Q. 22, Page 105]

 Ans. Limitations in obtaining energy from wind are as 
follows :

 (i) Establishment of wind energy farms requires large 
area of land. For a 1 MW generator, the farm 
needs about 2 hectares of land. The initial cost of 
establishment of the farm is quite high. [½]

 (ii) The tower and blades are exposed to the various 
forms of nature like rain, Sun, storm and 
cyclone, hence, they require a high level of 
maintenance. [½]

 (iii) There should be some back-up facilities to take care 
of the energy needs during a period when there is 
no wind. [½]

 (iv) Wind energy farms can be established only at those 
places where wind blows for the greater part of a 
year. [½]

 (v) The wind speed should also be higher than 15 km/h 
to maintain the required speed of the turbine. [½]

 (vi) Wind turbines are killing migrating birds. [½]
Q. 17. What are the limitations of extracting energy from
 (a) the wind?   (b) waves? 
 (c) tides? [NCERT Ex. Q. 6, Page 255]
 Ans. Limitations of extracting energy from various 

sources are following :
 (a) Wind energy is harnessed by windmills. A windmill 

requires wind of speed more than 15 km/h to 
generate electricity from wind energy. Also, large 
numbers of windmills are required to get feasible 
output which covers a large area. [1]

 (b) Very strong ocean waves are required in order 
to extract energy from waves. But these are not 
available all the time. [1]

 (c) Very high tides are required in order to extract 
energy from tides. Tidal energy is harnessed by 
constructing a dam across a narrow opening to the 
sea. But tides depend on the relative positions of 
the Sun, the Moon and the Earth. [1]

 Long Answer Type Questions (5 marks each)

Q. 1. Energy from various sources is considered to have 
been derived from the Sun. Do you agree? Justify 
your answer. [NCERT Exemp. Q. 28, Page 105]

 Ans. Sun is the ultimate source of energy. It is true that 
energy from various sources have been derived from 
the Sun. Following are explanations for this : [½]

 (i) Solar energy : The phenomenon of photo-electric 
effect (generation of electricity by light) is possible 
only in the presence of Sun. [½]

 (ii) Wind energy : Wind energy arises due to uneven 
heating of the Earth’s surface by the Sun rays at 
two different adjoining places. Due to this, wind 
possesses kinetic energy. [½]

 (iii) Wave energy : Strong winds are generated due 
to the Sun and the waves are generated by strong 
winds blowing across the sea. [½]

 (iv) Ocean thermal energy : The Sun is responsible 
for the temperature difference between the water 
at the surface and water at depth in seas and  
oceans. [1]

 (v) Energy from fossil fuels : Fossil fuels (e.g., coal and 
petroleum) are formed when large plants and 
ancient creatures are buried deep inside the Earth’s 
crust under the effect of a lot of pressure and  
heat. [1]

 (vi) Biomass : Plants converts the solar energy into 
chemical energy with the help of inorganic 
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substances (i.e., air and water). These plants are 
consumed by plants and animals and produce 
wastes from which energy is obtained. [1]

Q. 2. Make a list of conventional and non-conventional 
sources of energy. Give a brief description of 
harnessing one non-conventional source of 
energy. [NCERT Exemp. Q. 25, Page 105]

 Ans. Conventional Sources of Energy
 (i) Fossil fuels (ii) Hydro-electric power 

plant
 (iii) Thermal power plant (iv) Biomass [1]
  Non-conventional Sources of Energy
 (i) Solar energy (ii) Tidal energy
 (iii) Nuclear energy (iv) Ocean thermal energy 

 [1]
  Harnessing Tidal Energy :
 (i) For this, a cylindrical structure is vertically placed in 

coastal areas where tides come. [½]
 (ii) A turbine is fitted at the top of this cylinder. [½]
 (iii) When the tide comes, air gushes through the 

cylinder. This turns the turbine and electricity is 
generated. [½]

 (iv) When the tide goes, air moves in opposite 
direction. This also turns the turbine and electricity 
is generated. [½]
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 [1]
Q. 3. Why is there a need for harnessing non-

conventional sources of energy? How can energy 
be harnessed from the sea in different ways?

 [NCERT Exemp. Q. 26, Page 105]
 Ans. The population of world is increasing at a very 

rapid rate due to which demands for energy is 
increasing day by day. Following are the main 
reasons because of which there is a need to harness 
non-conventional sources of energy :

 (i) Limited non-renewable fuels : Today, fossil fuels 
are the main energy sources for us. But it takes 
millions of years for the formation. The rate at 
which we are using them means they are not 
going to last many years from now. They would 
be definitely exhausted sooner rather than 
later. [1]

 (ii) Polluting fuels : Burning of fossil fuels releases 
greenhouse gas. Carbon monoxide can be 
poisonous even in low concentration. Oxides of 
sulphur and nitrogen cause acid rain. Air pollution 
also results in increased cases of respiratory 
problems. [1]

  The energy from the sea energy can be harnessed 
from the sea in different ways :

 (a) Tidal energy : Tidal energy or tidal power can 
be defined as the energy that is the result of the 
Moon and the Sun’s gravitational influence on 
the ocean. Height differences between high and 
low tides create tidal currents in coastal areas, 
and these currents can be strong enough to drive 
turbines. The turbine fixed at the opening of the 
dam converts tidal energy to electricity. [1]

 (b) Ocean thermal energy : OTEC uses the principle of 
a heat engine. It works by converting a temperature 
difference into energy. This means the difference 
in temperature between the warmer water on the 
surface and the cooler water in the depths of the 
ocean can be converted into electricity. [1]

 (c) Wave energy : The kinetic energy possessed by 
huge waves near the seashore can be trapped to 
generate electricity. The waves are generated by 
strong winds blowing across the sea. Wave energy 
would be a viable proposition only where waves 
are very strong. A wide variety of devices has been 
developed to trap wave energy for rotation of 
turbine and production of electricity. [1]

Q. 4. Which is the process used to harness nuclear 
energy these days? Explain it briefly.

 [NCERT Exemp. Q. 23, Page 105]
 Ans. Nuclear energy is harnessed in nuclear power 

plants. It contains a nuclear reactor, a boiler and 
a turbine. Nuclear energy originates from the 
splitting of uranium atoms – a process called 
nuclear fission. [1]

  When the reactor starts, uranium atoms will split, 
releasing neutrons and heat. Those neutrons will 
hit other uranium atoms causing them to split and 
continue the process, generating more neutrons 
and more heat. [1]

  This huge amount of energy is utilised to boil 
water to produce steam which is used by a turbine 
generator to generate electricity. [1]

  Nuclear power plants are different because they 
do not burn anything to create steam. As a result, 
unlike other energy sources, they do not release 
carbon or pollutants like nitrogen and sulphur 
oxides into the air. So, they do not produce 
greenhouse gas emissions.

  The following figure shows the working of a 
nuclear power plants. [1]

[1]
Q. 5. How can solar energy be harnessed? Mention any 

two limitations in using solar energy. How are 
these limitations overcome?

 [NCERT Exemp. Q. 24, Page 105]
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 Ans. Solar cooker : Solar cooker is a device which is 
composed of a rectangular box with a mirror at 
the top. The box has a glass cover. Mirror is kept 
in erect position so that reflected sunlight can go 
inside the box. Utensils are kept in the box. Glass 
cover on the top prevents heat from escaping the 
box. [1]

  Solar cell : A solar cell is also called photo-voltaic 
cell. It converts solar energy into electrical energy. 
Electrical energy, thus produced needs to be stored 
in inverters so that it can be used even during 
night. [1]

  Solar furnace : Solar furnace is made of concave 
mirror. The heating device is kept at the focus 
of this furnace. Heat from sun is concentrated at 
the focus which helps in generating lot of heat. 
Solar furnace can be used to heat water and steam 

generated by this process can be used to generate 
electricity.  [1]

  Limitations of solar energy :
 (i) Access to direct sunlight is needed for solar 

panels to perform at their best. Solar energy is not 
available in night or when the sun is hidden under  
clouds. [½]

 (ii) The domestic use of solar cells for production of 
electricity is not possible due to high cost. [½]

  Ways to overcome the limitations of solar energy :
 (iii) First limitation can be overcome by converting solar 

energy into electrical energy and storing them for 
future use. [½]

 (iv) Second limitations can be overcome by taking 
certain steps by government to reduce price of 
solar cells. [½]

Q. 6. What is biomass? Explain the principle and working of a biogas plant using a labelled schematic diagram.
 [NCERT Exemp. Q. 29, Page 105]
 Ans. The material contained from the bodies of plants and animals is called biomass. It includes wastes from tree and 

grass, crops, forest, agricultural and urban wastes. The excreta of living organisms and their bodies after death 
also contribute to the biomass. It acts as a fuel. It is a mixture of methane (CH4), carbon dioxide (CO2), hydrogen 
(H2) and hydrogen sulphide  (H2S). So, the chief constituent of biogas is methane (65%).  [1]

 (i) Principle : Biogas is produced as a result of anaerobic fermentation of biomass in the presence of  
water.  [1]

  Construction of Biogas Plant :
  The biogas plant is a brick and cement structure having the following five sections :
 (i) Mixing tank : It is present above the ground level.
 (ii) Inlet chamber : The mixing tank opens underground into a sloping inlet chamber.
 (iii) Digester : The inlet chamber opens from below into the digester which is a huge tank with a dome-like ceiling. 

The ceiling of the digester has an outlet with a valve for the supply of biogas.
 (iv) Outlet chamber : The digester opens from below into an outlet chamber.
 (v) Overflow tank : The outlet chamber opens from the top into a small overflow tank.
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 [1]
  Working of Biogas Plant
 (i) A mixture of farm waste is fed into the biogas plant. This waste is mixed to make slurry.
 (ii) Slurry is then fed into the digester. Digester is an air-tight chamber and oxygen is not present  

in it.
 (iii) Anaerobic bacteria in digester carry out decomposition of slurry. This results in production of biogas.
 (iv) Biogas is sent out through an outlet so that it can be suitably used.
 (v) Decomposed matter is taken out and it can be used as manure. [2]
Q. 7. What are the environmental consequences of 

using fossil fuels? Suggest the steps to minimise 
the pollution caused by various sources of energy 
including non-conventional sources of energy 
causes global warming.

 [NCERT Exemp. Q. 27, Page 105]

 Ans. Followings are the environmental consequences of 
using fossil fuels :

 (i) Increased level of carbon dioxide is resulting in global 
warming. Global warming is causing drastic changes 
in weather patterns across the worldwide. [½]

 (ii) Oxides of sulphur and nitrogen cause acid rain. 
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Acid rain is harmful for buildings and monuments 
and also for living beings. [½]

 (iii) The burning of fossil fuels produces greenhouse 
effect of gases like carbon dioxide and results in 
global warming. [½]

 (iv) Increase in air pollution is causing more cases of 
respiratory diseases. [½]

 (v) The burning of fossil fuels also releases oxides of 
nitrogen and sulphur that are released by burning 
fossil fuels are acidic oxides. These lead to acid rain 
which affects our water and soil resources. [½]

   Steps to minimise pollution caused by various 
sources of energy :

 (vii) Increased use of public transport. [½]
 (viii) Increased use of bicycle. [½]
 (ix) Follow the principles of 3R of conservation (i.e., 

Reduce, Reuse and Recycle). By doing this, we can 
minimise the demand for energy. This will help in 
reducing pollution. [1]

 (x) The effect of greenhouse gases released by burn-
ing of fossil fuels and biogas can be minimised by 
planting more trees. [½]

 Some Commonly Made Errors
 Ø Students do not write examples in Renewable and Non-renewable energy resources.
 Ø Students do not study the sustainability issues related to Non-renewable energy resources.
 Ø Many time students skip these topics- ‘How long will an energy source last us?’ and ‘Environmental Consequences.’ So, 

don’t skip these topics too.
 Ø Do not skip to study all types of energy sources under Renewable and Non-renewable energy resources (i.e., fossil 

fuel, Thermal power plants, Geothermal power plants, Energy from sea and Energy from wind). 

 EXPERT ADVICE
☞ Study the sustainability issues of energy resources thoroughly.
☞ Try to understand the concept of all types of power plants.
☞ Always make neat diagrams as per the question's need.
☞ Use flow charts to understand the steps involved in generation of energy from its sources.
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