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GEOGRAPHY (Code No. 029)
XI-X11 (2021-22)

Geography is introduced as an elective subject at the senior secondary stage. After ten years of general
education, students branch out at the beginning of this stage and are exposed to the rigors of the discipline
for the first time. Being an entry point for the higher education, students choose Geography for pursuing
their academic interest and, therefore, need a broader and deeper understanding of the subject. For others,
geographical knowledge is useful in daily lives because it is a valuable medium for the education of young
people. Its contribution lies in the content, cognitive processes, skills and values that Geography promotes
and thus helps the students explore, understand and evaluate the environmental and social dimensions of the
world in a better manner.

Since Geography explores the relationship between people and their environment, it includes studies of
physical and human environments and their interactions at different scales-local, state/region, nation and the
world. The fundamental principles responsible for the varieties in the distributional pattern of physical and
human features and phenomena over the earth's surface need to be understood properly. Application of these
principles would be taken up through selected case studies from the world and India. Thus, the physical and
human environment of India and study of some issues from a geographical point of view will be covered in
greater detail. Students will be exposed to different methods used in geographical investigations.

Objectives:  ThecourseinGeographywillhelplearnersto:

i. , Familiarizewithkeyconcepts,terminologyandcoreprinciplesofGeography.Describe
. locationsandcorrelate withGeographicalPerspectives.
ii. » List/describe what students might see, hear, and smell at a
. place.List/describeways a placeislinked withother places.
lii. +  Compare conditions and connections in one place to
. another.Analyze/describehowconditionsinoneplacecanaffectnearbyplaces.ldentifyre
. gions as placesthat aresimilaror connected.
iv. » Describeandinterpretthespatialpatternfeaturesona thematicmap.
v. , Search for, recognize and understand the processes and patterns of the spatialarrangement of
the natural features as well as human aspects and phenomena ontheearth's surface.
vi. » Understandandanalyzetheinter-
relationshipbetweenphysicalandhumanenvironmentsandutilizesuchknowledgeinreflectingoni
ssuesrelatedtocommunity.

vii. = Apply geographical knowledge and methods of inquiry to emerging situations orproblems at
different levels local, regional, national, and global level.
viii. ~ Develop geographical skills, relating to collection, processing and analysis of spatialdata/

information and preparation of report including maps and graphs and use
ofcomputerswhereever possible;and tobesensitive to issues.

iX. » The child will develop the competency to analyze, evaluate, interpret and apply
theacquiredknowledgetodeterminetheenvironmentalissueseffectively.
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Geography Code No. 029
Class XI (2021-22)
COURSE CONTENT TERM 11
Weightage: 35

15

Part A: | Fundamentals of Physical Geography Marks
Unit :
V: Climate

Atmosphere- composition and structure; elements of weather and

Climate

Insolation-angle of incidence and distribution; heat budget of the earth-

heating and cooling of atmosphere (conduction, convection, terrestrial

radiation and advection); temperature - factors controlling

temperature; distribution of temperature - horizontal and vertical;

inversion of temperature

Pressure-pressure belts; winds-planetary, seasonal and local; air

masses and fronts; tropical and extra-tropical cyclones

Precipitation-evaporation; condensation-dew, frost, fog, mist and

cloud; rainfall-types and world distribution

Z

Unit V:| Water (Oceans)

Movements of ocean water-waves, tides and currents; submarine

Reliefs

Ocean resources and pollution
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Unit
VI: Life on the Earth

Biosphere - importance of plants and other organisms; biodiversity

and conservation.

15
Part B: | India - Physical Environment Marks
. 15

Unit

Climate, Vegetation and Soil
[JWeather and climate - spatial and temporal distribution of temperature,
pressure winds and rainfall, Indian monsoon: mechanism, onset and

withdrawal, variability of rainfalls: spatial and temporal; use of
weather

Charts

[INatural vegetation-forest types and distribution; wild life; conservation;
biosphere reserves

[1Soils - major types (ICAR's classification) and their distribution, soil

degradation and conservation

PART:C

CH6 : Introduction to Aerial Photograph

CH 7: Introduction to Remote Sensing

Ch 8: Weather Instruments, Maps and Charts
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CHAPTER- 8

COMPOSITION AND STRUCTURE OF ATMOSPHERE

GIST OF THE LESSON
e The air is an integral part of the earth’s mass and 99 % of the total mass of the
atmosphere is confined to the height of 32 km from the carth’s surface.
e Atmosphere-compositions and structure; elements of weather and climate
e Composition : gases, water vapour and dust particles.

Constituent Formula | Percentage by Volume
Nitrogen N, 78.08
Oxygen Q, 20.95
Argon Ar 0.93
Carbon dioxide CO, 0.036
Neon Ne 0.002
Helivim He 0.0005
Erypto Er 0.001
Xenon Xe 0.00009
Hydrogen H, 0.00005

e Structure of Atmosphere

e Layers of Atmosphere : Troposphere , Stratosphere , Mesosphere , lonosphere,
Exosphere.

e The Troposphere is the lowermost layer of the atmosphere. It’s average height is 13
km and extends roughly to a height of of 8 km near the poles and about 18 km at the
equator.This layer contains dust particles and water vapour. All climate and weather
take place in this layer. Temperature in this layer decreases at the rate of 1degree C
per 165m of height.

e Stratosphere : The stratosphere is found above the tropopause and extends upto a
height of 50 km. One important feature of stratosphere is that it has ozone layer.

o Elements of Weather and Climate : The main elements of atmosphere which are
subject to change and which influence human life on earth are : temperature ,
pressure , winds, humidity, clouds and precipitation.
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Multiple choice Questions:

1. Which one of the following gases constitutes the major portion of the
atmosphere ?

(a) Oxygen (b) Argon

(c) Nitrogen (d) Carbon di oxide
Ans: (c) Nitrogen

2. Which one of the following gases is most important for life?

(@) Oxygen (b) Argon

(c) Nitrogen (d) Carbon di oxide
Ans: (c) Oxygen
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3. Which one of the following gases is transparent to incoming solar radiation
and opaque to  Outgoing terrestrial radiation and causes green house effect?
(a) Oxygen (b) Argon

(c) Nitrogen (d) Carbon d oxide

Ans: (c) Carbon dioxide

4. Which of the following gases saves us from the harmful ultraviolet
radiations coming from the sun?

(a) Oxygen (b) Ozone

(c) Nitrogen (d) Carbon di oxide

Ans: (c) Ozone

5. Oxygen gas is in negligible quantity at a height of atmosphere

(@) 90 km (b) 100 km

(c) 120 km (d) 150 km

Ans : 120 km

6. Sea salt, pollen, ash, smoke, soot — these are associated with
(a) Gases (b) Water vapour
( ¢) Dust particles (d) Meteors

Ans: Dust particles
7. Which of the following layers of atmosphere is most important for human

beings:
(a) Troposphere (b) Mesosphere
(c) Stratosphere (d) Exosphere

Ans : Troposphere

8. Which rays are absorbed by ozone layer?

(@) X rays ( b) Gamma rays

(c) Ultra violet rays (d) Beta rays

Ans : Ultra violet rays

9 The imaginary line that separates troposphere from stratosphere is

(a) Stratopause (b) Tropopause

(c¢) Ozone layer (d) Exosphere

Ans :Tropopause

10. The increase in the volume of carbon dioxide for the past few decades is

mainly due to
(a) Deforestation (b) Climate change
( ¢) Atmospheric composition (d) Burning of fossil fuels

Ans: Burning of fossil fuels
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11. What is the percentage of nitogen and oxygen in the atmosphere?

(@) 78 % and 21% (b) 21% and 78%

(c) 21% and 0.03% (d) 21% and 0.93%

Ans: 78 % and 21%

12. What percentage of carbon di oxide is found in the atmosphere?
(2)0.036% (b)0.93%

(¢)0.002% (d) 0.3%

Ans: 0.036%

13.Excesss carbon di oxide in the atmosphere will cause

(a) Earth’s temperature to rise (b) Earth’s temperature to rise
( ¢) Decrease in weather phenomena (d) Thick ozone layer
Ans: Earth’s temperature to rise

14. Which layer of the atmosphere is free from water vapour and clouds?
(a) Troposphere (b) Mesosphere

(c) Stratosphere (d) Exosphere

Ans: Stratosphere

15. The Mesosphere lies above the

a) Troposphere (b) Mesosphere

(c) Stratosphere (d) Exosphere

Ans: Stratosphere

SHORT ANSWER TYPE QUESTIONS: 3 MARKS

1.Name the main elements of atmosphere.
Ans: (i) Gases, (ii) Dust Particles (iii) Water vapour
2. Name the elements of weather.

Ans : The atmospheric conditions which make up weather of a place are known as
elements of weather.These are (i) Temperature (ii) Pressure (iii) Winds (iv)
Sunshine (v) Humidity (vi)Rainfall ( vii) Mist and fog.

3. Name the major controlling factors of Climate.

Ans : The factors which change the climate from place to place are called as
elements of climate. These are (i) Latitude (ii) Altitude (iii) Distribution of land
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and water (iv) Pressure(v) Ocean currents ( vi) Prevailing winds (vii ) mountain
barriers

4. “Water vapour acts like a blanket “ Discuss

Ans: Water vapour decreases from equator towards the poles. It absorbs parts of
insolation from the sun and thus reducing the amount reaching the earth’s surface.
It also preserves the earth’s radiated heat. It thus, acts like a blanket allowing the
earth neither to become too cold nor too hot. Conditions od stability and instability
are greatly influenced by the role of water vapour.

5. Why is the height of troposphere greatest at the poles?

Ans :The height of troposphere varies from one place to another. It is 8 km at the
poles and 20 km at the equator. The equator receives the maximum insolation . The
heated surface give rise to strong convection currents. These currents transport the
heat to greater heights. The light air rises and increases the zone of troposphere. In
other areas due to low temperature descending winds reduce the height of
troposphere.

SOURCE BASED QUESTIONS

The atmosphere is composed of gases, water vapour and dust particles. Nitrogen
constitutes 78.8%, oxygen contributes 20.94% and argon contributes 0.93% in
atmosphere. Other gases include carbon dioxide, helium, ozone, methane, hydrogen,
krypton, xenon and neon, etc. Nitrogen and oxygen together constitute 99% of the
atmosphere. Neon, krypton, xenon are scarce gases. The proportion of gases changes
in the higher layers of the atmosphere in such a way that oxygen will be almost in
negligible quantity at the height of 120 km. Similarly, carbon dioxide and water
vapour are found only up to 90 km from the surface of the earth. Carbon dioxide is
meteorologically a very important gas as it is transparent to the incoming solar
radiation but opaque to the outgoing terrestrial radiation. It absorbs a part of
terrestrial radiation and reflects back some part of it towards the earth’s surface. It
is largely responsible for the green house effect. Ozone is another important
component of the atmosphere. It is found between 10 and 50 km above the earth’s
surface and acts as a filter. It absorbs the ultra-violet rays radiating from the sun. It
prevents them from reaching the surface of the earth.

1. What do you understand by atmosphere?
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Ans : The vast expanse of air which envelopes the earth all around is called

atmosphere.

2. What is the importance of Ozone layer?

Ans. Ozone layer shields the earth from intense, harmful ultra violet rays

3. Why carbon di oxide is meteorologically a very important gas?

Ans.Because it is transparent to incoming solar radiation but opaque to outgoing

terrestrial radiation.

4. Which gas is responsible for Green house effect?

A. Carbon di oxide
C. Helium
Ans: A. Carbon di oxide

B. Nitrogen
D. Oxygen

5. Which two gases are the main constituents of atmosphere?

A. Oxygen and argon
C. Oxygen and Carbon di oxide
Ans: D. Nitrogen and Oxygen.

B. Nitrogen and Argon
D. Nitrogen and Oxygen.

LONG ANSWER QUESTIONS (5 MARKS)

1. Differentiate between weather and climate.

Ans:

WEATHER

CLIMATE

1. Weather stands for actual
atmospheric conditions for a short
period (‘a day or a week)

1. Climate is the aggregate of
atmospheric conditions for a longer
period (' say 35 years)

2. The weather changes from day to
day, ths cannot be generalized

2. Theclimateis everlasting and static. It
does not change so frequently.
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3. Weather depends upon the dominant | 3. Climate is the composite picture of

element at a particular time say all the elements spread over a longer

Rainfall, temperature etc. period.

4. Weather refers to a particular place | 4. Climate refers to a particular area

5. Weather is uncertain and we can 5. Climate has a high degree of

only forecast for a short time ahead accuracy and it is similar year after
year

2. Why is Troposphere considered to be the most significant layer of the
atmosphere ?

Ans : Of all the layers of atmosphere, troposphere is the most important in
climatology due to the following reasons:

(i) This is the weather making layer of the atmosphere. All the weather phenomena
are confined to this layer.

(i) The presence of most of the water vapour in this layer is responsible for
condensation, clouds and precipitation.

(iif) Convection currents are confined to this layer for the heating and cooling of the
atmosphere

(iv) Dust particles give rise to fog, clouds smog etc in this layer.
(v) This is the most important layer for all biological activity.

3. Explain the different layers of atmosphere.

Ans: The different layers of atmosphere are as follows:

A. Troposphere — This is the lowermost layer of atmosphere. It’s average height
from sea level is 13 km. At the equator it’s upward extension is 18 km and at poles
around 8 km. Temperature decreases at rate of 6.5 degree C per km. All the weather
and climatic changes take place in this layer.Thetropopause is the transition zone
after which stratosphere starts.

B. Stratosphere — It is the second layer of atmosphere. It extends from
tropopauseupto a height of 50 km from the surface of the earth. After tropopause
temperature remains constant upto the height of 20 km and after this the temperature
goes on increasing and this rise in height is due to presence of ozone gas which
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absorbs ultraviolet radiation of the sun. This layer is free of any clouds or weather
phenomena. The upper limit of stratosphere is stratopause.

C. Mesosphere- It is the third layer extendin above the stratosphere upto a height of
80 km. In this layer temperature decreases with height from — 0 degree C to — 90
degree C .The upper limit of this layer ends at mesopause.

D. lonosphere- This is the fourth layer of atmosphere. The temperature in this layer
begins to rise with height and reaches 1500 degree C. The particles in this layer are
electrically charged and are called ions. It is highly suitable for radio broadcasting
as waves transmitted from earth are reflected back.

E..Exosphere — This is the topmost layer where temperature ranges between 300
degree C to 1650 degree C. On account of decrease in the force of gravity the
gaseous particles gradually thin out and merge with space.

4. Describe the role of water vapour in the weather proceses.

Ans : Water vapour is the result of evaporation from water bodies on the earth. Water
vapour represents about 2% of the air by volume. The presence of water vapour is
of primary importance in weather phenomena.

(1) It reduces the amount of insolation reaching the earth’s surface by absorption.

(i) It acts like an insulating blanket by preserving the earth radiation. It allows the
earth neither to become too cold or too hot.

(iif) Water vapour is the basic cause of all condensation and precipitation.

(iv) Water vapour condenses into clouds and fogs. It is the main source of energy
giving rise to cyclones and storms.

(v) Water vapour both releases and consumes latent hea of condensation which cools
and warms the air. It makes the air stable and unstable
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CHAPTER-9

SOLAR RADIATION, HEAT BALANCE AND TEMPERATURE

GIST OF THE LESSON

The sun is the main and the most important source of energy. It is on account of this
energy that winds blow and ocean currents flow on earth. The atmospheric processes like
weather and climate and biological activities like photosynthesis are possible only on
account of solar energy. From this view point solar energy can be described as the
foundation of life on earth. The sun constantly gives out light and heat in all directions. It
is called solar radiation.

INSOLATION : The amount of solar radiation received on earth is called insolation.
The energy is received in the form of short waves. This radiant energy of the sun is
received at the rate of 2 calories per sq cm. per minute at the surface of the earth.

FACTORS AFFECTING INSOLATION:

The insolation received on the earth is not same everywhere. It increases or decreases
according to seasons and conditions of atmosphere.
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() Angle of incidence or inclination of sun rays.
(a) Slanted rays cover longer distance in atmosphere

(b) Hear received per unit area is more in case of vertical rays and less in case of slanted
rays.

(1) Duration of the day

(111) Differences in the amount of radiant energy of the sun.
(IV) Difference in distance of the earth from the sun

(V) Transparency of the atmosphere

Heating and cooling of the atmosphere:

a) Conduction: Transfer of heat molecules from hot to cold substances through contact
Is known as conduction.

b) Convection: In this process transfer of heat takes place only in liquid or gaseous
condition of the substance. The molecules become light and rise the vacant spaces are
filled by the cooler mass

¢) Radiation: In this process heat is transferred directly from space to atmosphere.

d) Advection: The process of the horizontal transfer of heat by winds is called
advection.

Terrestrial Radiation

The process in which the earth after being heated itself becomes a radiating body and it
radiates energy to the atmosphere in long wave form which heats up the atmosphere from
below is called terrestrial radiation.

Heat Budget of the Planet Earth

e Albedo of the earth: The reflected amount of radiation is called the albedo of the
earth.

e The earth neither warms up nor cools down despite the huge transfer of heat that
takes place.

Temperature
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The interaction of insolation with the atmosphere and the earth’s surface creates heat
which is measured in terms of temperature.

Factors Controlling Temperature Distribution

The latitude of the place

The altitude of the place

Distance from the sea, the air mass circulation
The presence of warm and cold ocean currents
Local aspects

Distribution of Temperature

e [sotherms: lines joining places having equal temperature.

e . InJanuary the isotherms deviate to the north over the ocean and to the south
over the continent.
e In July the isotherms generally run parallel to the latitude.

INVERSION OF TEMPERATURE

o Normal lapse rate: temperature decreases with increase in elevation.

e Inversion of temperature: normal lapse rate is inverted.

e The inversion takes place in hills and mountains due to air drainage.

e Air drainage -The cold air acts almost like water and moves down the slope to
pile up deeply in pockets and valley bottoms with warm air above under the
influence of gravity. This is called air drainage

e Plank’s law states that hotter a body, the more energy it will radiate and shorter
the wavelength of that radiation.

e Specific heat is the energy needed to raise the temperature of one gram of
substance by one Celsius

ONE MARK QUESTIONS:

1. The sun is vertically overhead at noon on 21st June at

(a) the equator (b) 23.5 degree N
(c) 23.5 degree S (d) 66.5 degree N
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Answer: (b) 23.5 degree N
2. This process of vertical heating of the atmosphere is known as

(a) Psycho meter (b) Convection
(c) Evaporation (d) None of the above

Answer: (b) Convection
3. Differences in pressure on the earth surface causes:

(@) Winds (b) Precipitation
(c) Hail (d) Seasons

Answer: (a) Winds

4, are lines joining places having an equal temperature.
(a) Isotherms (b) Evaporation
(c) Convection (d) Pyheliometer

Answer: (a) Isotherms
5. The earth radiates energy to the atmosphere in:

(a) Long wavelengths (b) Radiation
(c) Insolation (d) Short wavelengths

Answer: (a) Long wavelengths

6. Maximum insolation is received over the

(a) Equator (b) Tropical areas
(c) Sub-tropical areas (d) Poles

Answer: (c) Sub-tropical areas
7. Insolation refers to

(@) Wind direction (b) Solar radiation
(c) Precipitation (d) None of the above

Answer: (b) Solar radiation
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8. What percent of sunrays that is received by the upper layer of the atmosphere
reach the earth surface?

(a) 43% (b) 51%
(c) 53% (d) 40%.

Ans: (b) 51%
9. With increase in height the temperature decreases at a normal rate. It is called:

(a) Air drainage (b) Earth radiation
(c) Normal lapse rate (d) Inversion of temperature.

Answer: (c) Normal lapse rate
10. What is normal lapse rate at 1000 metre?

(a 4 degree Celsius (b) 2 degree Celsius
(c 1 degree Celsius (d) 6.5 degree Celsius.

Answer: (d) 6.5 degree Celsius
11. On 4th July, the earth is farthest from sun. What is its distance?

(@) 152 million km (b) 147 million km
(c) 148 million km (d) 198 million km.

Answer: (a) 152 million km
12. Which of the following has longest day and nights?

(a) Poles (b) Equator
(c) Tropic of Cancer (d) Tropic of Capricorn.

Answer: (a) Poles
13. Which of the following causes inversion of temperature in mountainous regions?

(a) Due to air drainage (b) Due to dust particles
(c) Due to gravitation (d) Due to water vapours.

Answer: (a) Due to air drainage.

14. The main reason that the earth experiences highest temperatures in the

subtropics in the northern hemisphere rather than at the equator is:
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(a) Subtropical areas tend to have less cloud cover than equatorial areas.
(b) Subtropical areas have longer day hours in the summer than the equatorial.

(c) Subtropical areas have an enhanced “green house effect” compared to equatorial
areas.
(d) Subtropical areas are nearer to the oceanic areas than the equatorial locations.

Answer: (b) Subtropical areas have longer day hours in the summer than the equatorial.
15. The atmosphere is mainly heated by the:

(a) Short wave solar radiation (b) Reflected solar radiation
(c) Long wave terrestrial radiation (d) Scattered solar radiation.

Answer: (c) Long wave terrestrial radiation

SHORT ANSWER TYPE QUESTIONS ( 3 MARKS)

1. How do sunrays while passing through atmosphere gets absorbed?

Ans: Out of 100% received, 65 units are absorbed, 14 units within the atmosphere and 51
units by the earth’s surface. The earth radiates back 51 units in the form of terrestrial
radiation. Of these, 17 units are radiated to space directly and the remaining 34 units are
absorbed by the atmosphere (6 units absorbed directly by the atmosphere, 9 units through
convection and turbulence and 19 units through latent heat of condensation).

2. Atmosphere gets heated up indirectly by terrestrial radiation and not directly by
sunrays. Explain.

Ans: The long wave radiation is absorbed by the atmospheric gases particularly by carbon
dioxide and the other green house gases. Thus, the atmosphere is indirectly heated by the
earth’s radiation. The atmosphere in turn radiates and transmits heat to the space. Finally,
the amount of heat received from the sun is returned to space, thereby maintaining constant
temperature at the earth’s surface and in the atmosphere.

3. Differentiate between Perihelion and Aphelion.
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Answer: During its revolution around the sun, tho earth is farthest from the sun, on 4th
July. This position of earth IS called Aphelion.
And on 3rd January, the earth is the nearest to the sun. This position is called Perihelion

4. How does the amount of insolation received depend on the angle of inclination of
the rays?

Ans: The amount of insolation received depends on the angle of inclination of the rays. It
depends on the latitude of a place. The higher the latitude the less is the angle they make
with the surface of the earth resulting in slant sunrays. The area covered by vertical rays is
always less than the slant rays. If more area is covered, the energy gets distributed and the
net energy received per unit area decreases. Moreover, the slant rays are required to pass
through greater depth of the atmosphere resulting in more absorption, scattering and
diffusion.

5. Compare the global distribution of temperature in January over the northern and
the southern hemisphere of the earth

Ans: In January, there is summer in southern hemisphere and winter in northern
hemisphere. The main reason behind it is that sun has northern face and sunrays fall vertical
in northern hemisphere. The areas which are closer to equator have temperature up to 27°C
and over the land the temperature decreases sharply and the isotherms bend towards south
in Europe. It is much pronounced in the Siberian plain. The mean January temperature
along 60° E longitude is minus 20° C both at 80° N and 50° N latitudes. The mean monthly
temperature for January is over 27° C, in equatorial oceans over 24° C in the tropics and
2° C—0° Cinthe middle latitudes and -18° C to -48° C in the Eurasian continental interior.

6. What factors affect the temperature of a place?

Ans: The temperature of air at any place is influenced by

. the latitude of the place;

. the altitude of the place;

. distance from the sea, the air- mass circulation;
« the presence of warm and cold ocean currents;
« Local aspects.

7. What is terrestrial radiation?
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Answer: The insolation received by the earth is in short wave warms and heats up its
surface. The earth after being heated itself becomes a radiating body and it radiates energy
to the atmosphere in long wave form. This energy heats up the atmosphere from below.
This process is known as terrestrial radiation.

8. How does some amount of energy is reflected to the atmosphere or what is
albedo?

Answer: While passing through the atmosphere some amount of energy is reflected,
scattered and absorbed. Only the remaining part reaches the earth surface. The reflected
amount of radiation is called the albedo of the earth.

9. Atmosphere gets heated up indirectly by terrestrial radiation and not directly by
sun rays. Explain.

Answer: The long wave radiation is absorbed by the atmospheric gases particularly by
carbon dioxide and the other green house gases. Thus, the atmosphere is indirectly heated
by the earth’s radiation. The atmosphere in turn radiates and transmits heat to the space.
Finally, the amount of heat received from the sun is returned to space, thereby maintaining
constant temperature at the earth’s surface and in the atmosphere.

10. Why the annual insolation received by the earth on 3rd January is more than that
of 4th July?

Answer: The solar output received at the top of atmosphere varies slightly in a year due to
the variations in the distance between the earth and the sun. Therefore, the annual insolation
received by the earth on 3rd January is more than the amount received on 4th July.

11. How does the amount of insolation received depend on the angle of inclination of
the rays?

Answer: The amount of insolation received depends on the angle of inclination of the rays.
It depends on the latitude of a place. The higher the latitude the less is the angle they make
with the surface of the earth resulting in slant sunrays. The area covered by vertical rays is
always less than the slant rays. If more area is covered, the energy gets distributed and the
net energy received per unit area decreases. Moreover, the slant rays are required to pass
through greater depth of the atmosphere resulting in more absorption, scattering and
diffusion.

12. What factors cause variation in insolation?
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Answer: The factors that cause these variations in insolation are :

o the rotation of earth on its axis;

« the angle of inclination of the sun’s rays;

« the length of the day;

« the transparency of the atmosphere;

« the configuration of land in terms of its aspect.

LONG ANSWER TYPE QUESTIONS (5 MARKS)

1. What is inversion of temperature? When | and in what regions does it take place?

Answer: At times, the situations are reversed and the normal lapse rate is inverted. It is
called Inversion of temperature. Inversion is usually of short duration but quite common
nonetheless. A long winter night with clear skies and still air is ideal situation for inversion.
The heat of the day is radiated off during the night, and by early morning hours, the earth
1s’ cooler than the air above. Over polar areas, temperature inversion is normal throughout
the year. Surface inversion promotes stability in the lower layers of the atmosphere.

Smoke and dust particles get collected beneath the inversion layer and spread horizontally
to fill the lower strata of the atmosphere. Dense fogs in mornings are common occurrences
especially during winter season. This inversion commonly lasts for few7 hours until the
sun comes up and beings to warm the earth. The inversion takes place in hills and
mountains due to air drainage.

2. Explain the factors affecting insolation at the surface of earth.
Answer : The factors affecting insolation at the surface of earth are:-

1. The rotation of earth on its axis: The fact that the earth on its axis makes an angle of
66 %2 degree with the plane of its orbit round the sun has a greater influence on the amount
of insolation received at different latitudes.

2. The angle of inclination of the sunrays: The higher the latitude the greater is the angle
they make with the surface of the earth resulting in slant sunrays. The areas covered by
vertical rays are always less than the slant rays. If more areas is covered the energy gets
distributed and the net energy received per unit area decreases. Thus, the slant rays are
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required to pass through greater depth of the atmosphere resulting in more absorption,
scattering and diffusion.

3.The transparency of the atmosphere:
The atmosphere is largely transparent to the short wave solar radiation. The incoming solar
radiation passes through the atmosphere before striking the earth’s surface. Within the
troposphere water vapour, ozone and other gases absorb much of the near infrared
radiation.

4. The configuration of land in terms of its aspect: The insolation received at the surface
varies from about 320 watt/ m2 in the poles. Maximum insolation is received over the
subtropical deserts, when the cfoudness is the least. Equator receives less rainfall as
compared to tropics

3. Discuss the process through which earth and the atmosphere system maintain heat
balance.

Answer::
(@) Conduction:

. The earth after being heated by insolation transmits the heat to the atmospheric layers
near to the earth in long wave form. The air in contact with the land gets heated slowly
and the upper layers in contact with the lower layers also get heated.

« Conduction takes place when two bodies of unequal temperature are in contact with
one another; there is a flow of energy from the warmer to cooler body. The transfer
of heat continues until both the bodies attain the same temperature or the contact is
broken. Conduction is important in heating the lower layers of the atmosphere.

(b) Convection:

« The air in contact with the earth rises vertically on heating in the form of currents and
further transmits the heat of the atmosphere. This vertical heating of atmosphere is
known as convection.

« The convection transfer of energy is confined only to the troposphere

(c) Advection:

« The transfer of heat through horizontal movement of air is called advection.
Horizontal movement of the air is relatively more important than the vertical
movement.
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« In tropical regions particularly in northern India during summer season local winds
called ‘loo’ is the outcome of advection process.

4. Explain about heat budget of the earth.

Answer: The earth receives almost all of its energy from the sun. The earth in turn
radiates back to space the energy received from the sun. As a result, the earth neither
warms up nor does it get cooled over a period of time. Thus, the amount of heat
received by different parts of the earth is not the same. This variation causes pressure
differences in the atmosphere. This leads to transfer of heat from one region to the
other by winds. The insolation received at the top of the atmosphere is 100 per cent.
While passing through the atmosphere some amount of energy is reflected, scattered
and absorbed. Only the remaining part reaches the earth surface.

Roughly 35 units are reflected back to space even before reaching the earth’s surface.
Of these, 27 units are reflected back from the top of the clouds and 2 units from the
snow and ice- covered areas of the earth. The reflected amount of radiation is called
the albedo of the earth. The remaining 65 units are absorbed, 14 units within the
atmosphere and 51 units by the earth’s surface. The earth radiates back 51 units in
the form of terrestrial radiation. Of these, 17 units are radiated to space directly and
the remaining 34 units are absorbed by the atmosphere (6 units absorbed directly by
the atmosphere, 9 units through convection and turbulence and 19 units through latent
heat of condensation). 48 units absorbed by the atmosphere (14 units from insolation
+34 emits from terrestrial radiation) are radiated back into space.

5. What are the basic mechanisms of heat transfer? Discuss the importance of
these mechanisms with reference to the atmosphere.

Answer: There are three basic mechanisms of heat transfer:

1. Radiation,
2. Conduction, and
3. Convection.

1. Radiation: Radiation is the act of transmitting energy in the form of particles of
electromagnetic waves. The process is similar to that of transmission of light from an
electric bulb. There are two forms of radiations: solar radiation and terrestrial
radiation. The atmosphere gets heated up, in fact, through terrestrial radiation and not
by solar radiation.

2. Conduction: When two bodies of unequal temperatures are in contact with one
another, there is a flow of energy in the form of heat from warmer to cooler body.
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The layer of air resting upon the warmer earth becomes heated by the process of
conduction. The actual conduction during the course of the day affects only the lowest
layer of the atmosphere.

3. Convection: Convection is the process of heat transfer caused by the dying
circulatory movement of the fluid itself. It takes place due to difference in
temperature, and hence in density, and the pull of gravity. Convection produces
vertical movement. The horizontal movement of a similar nature is called advection

6. Discuss the impact of tilting of earth’s axis on insolation in the northern and
southern

Answer: The earth rotates on its axis in 24 hours. The earth’s axis is tilted at an angle of
66°30' from the plane.. When the northern hemisphere is tilted towards the sun, it receives
the maximum amount of insolation. On 21 st June, the sun is overhead the Tropic of Cancer
and it is the longest day of the year for the northern hemisphere. All this time, the southern
hemisphere is away from the sun and 21st June is the shortest day of the year for the
southern hemisphere. On 21st March and 23rd September, the sun is over the equator and
the length of the day is the same everywhere throughout the world. This position is called
the equinox. On 21st December, the southern hemisphere is in front of the sun and receives
the maximum daylight. It is, however, the tropics that receive the maximum insolation.

SOURCE BASED QUESTIONS:

There are different ways of heating and cooling of the atmosphere. The earth after being
heated by insolation transmits the heat to the atmospheric layers near to the earth in long
wave form. The air in contact with the land gets heated slowly and upper layers in contact
with the lower layers also gets heated. This process is called Conduction. : When two
bodies of unequal temperatures are in contact with one another, there is a flow of energy
in the form of heat from warmer to cooler body. The layer of air resting upon the warmer
earth becomes heated by the process of conduction. The actual conduction during the
course of the day affects only the lowest layer of the atmosphere.Conduction.is important
in heating the lower layers of atmosphere. The air in contact with the earth rises vertically
on heating in the form of currents and further transmits of the atmosphere. The convective
transfer of energy is confined only to the atmosphere.

The transfer of heat through horizontal movement of air is called advection. Horizontal
movement of the air is relatively more important than the vertical movement. In middle
latitudes, most of diurnal (day and night) variation in daily weather is caused by advection

27| Page



alone. In tropical regions particularly in Northern India during summer season, local winds
called Loo is the outcome of advection process.

The insolation received by the earth is in short wave’s forms and heat up it ‘surface. The
earth after being heated itself becomes a radiating body and it radiates energy to the
atmosphere in long wave form. This energy heats up the atmosphere from below. This
process is known as terrestrial radiation. The long wave radiation is absorbed by the
atmospheric gases particularly by carbon dioxide and other green house gases. Thus, the
atmosphere is indirectly heated by earth’s radiation. The atmosphere in turn radiates and
transmits heat to space. Finally the amount of heat received from the sun is returned to
space, thereby maintaining constant temperature at the earth’s surface and in the
atmosphere.

Answer the questions:

a: ) The earth after being heated by insolation transmits the heat to the atmospheric
layers near to the earth in the form of

A. Long waves B. Short waves
C. Medium waves D. All of the above
Answer: A. Long waves

b) In which of the following process there is a flow of energy from the warmer to
cooler body?

A. Convection B. Conduction
C. Advection D. Radiation
Answer: B. Conduction

c¢) Vertical heating of atmosphere is known as:

A. Convection B. Conduction
C. Advection D. Radiation
Answer: A. Convection

d) The transfer of heat through horizontal movement of air is called:

A. Convection B. Conduction
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C. Advection D. Radiation
Answer: C. Advection
e) The atmosphere is mainly heated by the:

A. Short wave solar radiation B. Reflected solar radiation
C. Long wave terrestrial radiation D. Scattered solar radiation.

Answer: C. Long wave terrestrial radiation

CHAPTER -10

ATMOSPHERIC CIRCULATION AND WEATHER SYSTEMS

GIST OF THE LESSON

Air expands when heated and gets compressed when cooled. This results in variations in
the atmospheric pressure.

The result is that it causes the movement of air from high pressure to low pressure, setting
the air in motion. Air in horizontal motion is wind.

Atmospheric pressure also determines when the air will rise or sink.

The wind redistributes the heat and moisture across the planet, thereby, maintaining a
constant temperature for the planet as a whole. The vertical rising of moist air cools it down
to form the clouds and bring precipitation.

ATMOSPHERIC PRESSURE

The weight of a column of air contained in a unit area from the mean sea level to the top
of the atmosphere is called the atmospheric pressure.

The atmospheric pressure is expressed in units of Millibars. At sea level the average
atmospheric pressure is 1,013.2 Millibars. Due to gravity the air at the surface is denser
and hence has higher pressure.

Air pressure is measured with the help of a mercury barometer or the aneroid barometer
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The pressure decreases with height.
At any elevation it varies from place to place and its variation is the primary cause of air
motion, i.e. wind which moves from high pressure areas to low pressure areas.

VERTICAL VARIATION OF PRESSURE

In the lower atmosphere the pressure decreases rapidly with height. The decrease amounts
to about 1 mb for each 10 m increase in elevation. It does not always decrease at the same
rate..

The vertical pressure gradient force is much larger than that of the horizontal pressure
gradient. But, it is generally balanced by a nearly equal but opposite gravitational force.
Hence, we do not experience strong upward winds.

HORIZONTAL DISTRIBUTION OF PRESSURE

Small differences in pressure are highly significant in terms of the wind direction and
velocity.

Horizontal distribution of pressure is studied by drawing isobars at constant levels.
Isobars are lines connecting places having equal pressure. In order to eliminate the effect
of altitude on pressure, it is measured at any station after being reduced to sea level for
purposes of comparison.

Low- pressure system is enclosed by one or more isobars with the lowest pressure in the
centre.

High-pressure system is also enclosed by one or more isobars with the highest pressure in
the centre.

WORLD DISTRIBUTION OF SEA LEVEL PRESSURE

Near the equator the sea level pressure is low and the area is known as equatorial low.
Along 30° N and 30° S are found the high-pressure areas known as the subtropical highs.
Further pole wards along 60° N and 60° S, the low-pressure belts are termed as the sub
polar lows.

Near the poles the pressure is high and it is known as the polar high.

These pressure belts are not permanent in nature. They oscillate with the apparent
movement of the sun.

In the northern hemisphere in winter they move southwards and in the summer northwards.

FORCES AFFECTING THE VELOCITY AND DIRECTION OF WIND

The air in motion is called wind. The wind blows from high pressure to low pressure. The
wind at the surface experiences friction.

In addition, rotation of the earth also affects the wind movement. The force exerted by the
rotation of the earth is known as the Coriolis force.

Thus, the horizontal winds near the earth surface respond to the combined effect of three
forces — the pressure gradient force, the frictional force and the Coriolis force. In addition,
the gravitational force acts downward.
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PRESSURE GRADIENT FORCE

The differences in atmospheric pressure produce a force. The rate of change of pressure
with respect to distance is the pressure gradient.

The pressure gradient is strong where the isobars are close to each other and is weak where
the isobars are apart.

FRICTIONAL FORCE
It affects the speed of the wind.
It is greatest at the surface and its influence generally extends up to an elevation of 1 - 3
km. Over the sea surface the friction is minimal.

CORIOLIS FORCE
The rotation of the earth about its axis affects the direction of the wind. This force is
called the Coriolis force after the French physicist who described it in 1844.
It deflects the wind to the right direction in the northern hemisphere and to the left in the
southern hemisphere.
The deflection is more when the wind velocity is high.
The Coriolis force is directly proportional to the angle of latitude. It is maximum at the
poles and is absent at the equator.
The Coriolis force acts perpendicular to the pressure gradient force. The pressure gradient
force is perpendicular to an isobar.
The higher the pressure gradient force, the more is the velocity of the wind and the larger
is the deflection in the direction of wind.
As a result of these two forces operating perpendicular to each other, in the low-pressure
areas the wind blows around it.
At the equator, the Coriolis force is zero and the wind blows perpendicular to the isobars.
The low pressure gets filled instead of getting intensified. That is the reason why tropical
cyclones are not formed near the equator.(important need more point )

PRESSURE AND WIND

The winds in the upper atmosphere, 2 - 3 km above the surface, are free from frictional
effect of the surface and are controlled mainly by the pressure gradient and the Coriolis
force.

When isobars are straight and when there is no friction, the pressure gradient force is
balanced by the Coriolis force and the resultant wind blows parallel to the isobar. This
wind is known as the geostrophic wind.

The wind circulation around a low is called cyclonic circulation.

Around a high it is called anti cyclonic circulation. The direction of winds around such
systems changes according to their location in different hemispheres

31| Page



The wind circulation at the earth’s surface around low and high on many occasions is
closely related to the wind circulation at higher level. Generally, over low pressure area
the air will converge and rise.

Over high pressure area the air will subside from above and diverge at the surface
(Figurel0.5).

Apart from convergence, some eddies, convection currents, orographic uplift and uplift
along fronts cause the rising of air, which is essential for the formation of clouds and
precipitation

GENERAL CIRCULATION OF THE ATMOSPHERE
The pattern of planetary winds largely depends on:

(i) latitudinal variation of atmospheric heating;

(i)  emergence of pressure belts;

(iti)  the migration of belts following apparent path of the sun;

(iv) the distribution of continents and oceans;

(v)  the rotation of earth.
The pattern of the movement of the planetary winds is called the general circulation
of the atmosphere. The general circulation of the atmosphere also sets in motion the ocean
water circulation which influences the earth’s climate.
The air at the Inter Tropical Convergence Zone (ITCZ) rises because of convection caused
by high insolation and a low pressure is created.
The winds from the tropics converge at this low pressure zone. The converged air rises
along with the convective cell. It reaches the top of the troposphere up to an altitude of 14
km. and moves towards the poles. This causes accumulation of air at about 30° N and S.
Another reason for sinking is the cooling of air when it reaches 30° N and S latitudes. Down
below near the land surface the air flows towards the equator as the easterlies. The
easterlies from either side of the equator converge in the Inter Tropical Convergence Zone
(ITCZ). Such circulations from the surface upwards and vice-versa are called cells. Such a
cell in the tropics is called Hadley Cell.
In the middle latitudes the circulation is that of sinking cold air that comes from the poles
and the rising warm air that blows from the subtropical high.
At the surface these winds are called westerlies and the cell is known as the Ferrell cell.
At polar latitudes the cold dense air subsides near the poles and blows towards middle
latitudes as the polar easterlies. This cell is called the polar cell.
These three cells set the pattern for the general circulation of the atmosphere. The transfer
of heat energy from lower latitudes to higher latitudes maintains the general circulation.
The general circulation of the atmosphere also affects the oceans. The large-scale winds of
the atmosphere initiate large and slow moving currents of the ocean. Oceans in turn provide
input of energy and water vapour into the air. These interactions take place rather slowly
over a large part of the ocean.
General Atmospheric Circulation and its Effects on Oceans
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Warming and cooling of the Pacific Ocean is most important in terms of general
atmospheric circulation. The warm water of the central Pacific Ocean slowly drifts towards
South American coast and replaces the cool Peruvian current.

Such appearance of warm water off the coast of Peru is known as the El Nino.

The El Nino event is closely associated with the pressure changes in the Central Pacific
and Australia. This change in pressure condition over Pacific is known as the southern
oscillation.

The combined phenomenon of southern oscillation and EI Nino is known as ENSO.

In the years when the ENSO is strong, large-scale variations in weather occur over the
world.

The arid west coast of South America receives heavy rainfall; drought occurs in Australia
and sometimes in India and floods in China. This phenomenon is closely monitored and is
used for long range forecasting in major parts of the world.

MCQ
Q.1 If the surface air pressure is 1,000 mb, the air pressure at 1 km above the

surface will be:

(@) 700 mb
(b) 1,200 mb
(c) 900 mb
(d) 1,300 mb

Ans (c) 900 mb

Q.2The Inter Tropical Convergence Zone normally occurs:
(a) near the Equator

(b) near the Tropic of Cancer

(c) near the Tropic of Capricorn

(d) near the Arctic Circle
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Ans. (a) Near the equator

Q.3 The direction of wind around a low pressure in northern hemisphere is:
(@) clockwise

(b) perpendicular to isobars

(c) anti-clock wise

(d) parallel to isobars

Ans: (c) anti-clock wise

Q.4Which one of the following is the source region for the formation of air masses?
(a) the Equatorial forest

(b) the Himalayas

(c) the Siberian Plain

(d) the Deccan Plateau

Ans(c) the Siberian Plain

Q5. What is tropical cyclone in Australia called?

(a) Hurricanes

(b) Typhoons

(c) Tornado

(d) Willy-willies,

Answer: (d) Willy-willies

Q6. What is tropical cyclone in China and Japan called?
(a) Hurricanes

(b) Typhoons

(c) Tornado

(d) Willy-willies.

Answer: (b) Typhoons

Q7. Circular flow of air in low pressure area is called:
(a) Cyclonic circulation

34|Page



(b) Pascal

(c) Geomorphic winds

(d) Western storm.

Answer: (a) Cyclonic circulation

Q8. The cool air, of the high plateaus and ice fields draining into the valley is called:
(a) Mountain wind

(b) Valley breeze

(c) Katabatic wind

(d) Cold front.

Answer: (c) Katabatic wind

Q9. When front becomes constant, it is called:

(a) Cold front

(b) Warm front

(c) Stationary front

(d) Wind.

Answer: (c) Stationary front

Q10. What is the unit for measuring pressure?

(a) Barometer

(b) Millibars and Pascal

(c) Fahrenheit

(d) Isobars.

Answer: (b) Millibars and Pascal

Q11.Which instrument is used for measuring pressure?
(a) Mercury barometer or the aneroid barometer

(b) Pascal

(c) Millibars

(d) Seismograph.

Answer: (a) Mercury barometer or the aneroid barometer.

Q12. Which one is the type of planetary wind?
(a) Trade winds

(b) westerlies

(c) polar winds

(d) all of these

Ans: (d) all of these

Q13. How many types of pressure belts are there?
(@) 7

(b) 2

(c)8

(d)3
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Ans: (a) 7

Q14. Name the hot winds which blow in USA
(@) Chinook

(b) Foehn

(c) Mistral

(d) Loo

Ans: (a) Chinook

Q15. Name the hot winds which blow in Alps:
(a) Foehn

(b) Chinook

(c) Mistral

(d) Loo

Ans: (a) Foehn

VERY SHORT ANSWER TYPE(ONE MARK)

Q1.What is atmospheric pressure?

Answer:Atmospheric pressure is the weight of the column of air on the surface of the
earth at sea level.

Q2.What is atmospheric pressure at sea-level?

Answer:The atmospheric pressure at sea level is about 1 kilogram per cm2.
Q3.What are factors determining the amount of pressure at a particular point?
Answer:The amount of pressure exerted by air at a particular time is determined by
temperature and density.

Q4. How the air pressure is the measure?

Answer: The air pressure is measured as a force per unit area. The units of measurements
are millibar (Mb).

Q5. What kind of relationship exists between pressure and temperature?
Answer: There exists an inverse relationship between pressure and temperature.

Q6. How many pressure belts are there in all?

Answer: There are seven pressure belts in all.

Q7. What do the properties of air masses include?

Answer: The properties of air masses include their temperature, humidity, hydrostatic
moisture content, stability, and abundance of minor content.

Q8. Where are the polar maritime air masses located?

Answer: They are located over warmer high latitude oceans of North Pacific, North
Atlantic Ocean, and entire sweep of southern hemisphere oceans, fringing Antarctica.
Q9. Give the full form of ITCZ.

Answer: Inter-Tropical Convergence Zone.
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Q10. What is a pressure gradient?

Answer: The pressure gradient is defined as the decrease in pressure per unit distance in
the direction in which the pressure decreases most rapidly.

Q11. Why does pressure decrease with altitude?

Answer: Because the air becomes thinner or its density decreases rapidly upwards from
the surface of the earth.

SHORT ANSWER TYPE (THREE MARKS)

Q1. How do air pressure and winds influence the weather?

Answer: Air pressure and winds control temperature and precipitation. Even a minor
change in pressure changes the velocity and direction of winds and this, in turn, brings
about changes in temperature and precipitation.

Q2. What is Coriolis force and who discovered it first?

Answer: On the rotating earth, a point on the equator moves the fastest. As we go
towards the poles, the speed decreases, reaching about zero at the pole. It is because of
this difference in speed that any moving body, such as winds and ocean currents, gets
deflected when it moves towards the equator or away from the equator. This force or
deflection is called Coriolis. It was discovered by Coriolis, a French mathematician.
Q3. Explain Ferrell’s law.

Answer: Ferrell’s law states that all moving bodies like wind and ocean currents get
deflected from their normal paths towards the right in the northern hemisphere and
towards the left in the southern hemisphere. The role of deflection increases with the
distance from the equator. As a result, by the time the pole ward directed winds reach 25
degrees latitude, they are deflected into nearly west to east flow.

Q4. What is a pressure gradient?

Answer: The pressure gradient is the rate at which pressure rises or falls. The gradient is
steep when pressure changes in a short distance and mild when pressure changes at long
distances. The pressure gradient is shown by isobars. When isobars are closer, the
pressure gradient is steep and vice-versa.

Q.5 Explain the land and sea breezes.

Answer: During the day the land heats up faster and becomes warmer than

the sea. Therefore, over the land the air rises giving rise to a low pressure area, whereas
the sea is relatively cool and the pressure over sea is relatively high. Thus, pressure
gradient from sea to land is created and the wind blows from the sea to the land as the sea
breeze. In the night the reversal of condition takes place. The land loses heat faster and is
cooler than the sea. The pressure gradient is from the land to the sea and hence land
breeze results

LONG ANSWER TYPE (FIVE MARKYS)
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Q1. Distinguish between the Planetary and periodic winds:

Answer:

1. Planetary and periodic winds:

Planetary winds are related to the general circulatory pattern of winds on the rotating
carth’s surface. These winds constitute the large-scale motion of the atmosphere under
the influence of pressure gradients. They ignore seasonal heating and land-water contrast
on the earth’s surface. They are also called permanent or primary wind system of the
carth’s surface and comprise trade winds, westerlies, and polar easterlies. These winds
blow constantly in a particular direction throughout the year.

The winds that change their direction periodically with the change in season are called
periodic or secondary winds. Monsoon, air masses and fronts, cyclones and anticyclones,
land and sea breezes, and mountain and valley breezes are the wind systems that
periodically change their courses diurnally or seasonally.

Q2. Describe the global pattern of the distribution of pressure.
Answer: The horizontal distribution of pressure or its global pattern in general, presents
an alternate belt of low and high-pressure areas. There is an inverse relationship between
pressure and temperature. The equatorial region having high temperature has low pressure,
while the polar regions with low temperature have high pressure. These pressure belts are
thermally induced. Logically, there should have been a gradual increase in pressure from
the equator towards the poles. There are two intermediate zones of subtropical highs in the
vicinity of 30°N and S and two sub-polar lows in the vicinity of 60°N and S. The dynamic
control, viz., pressure gradient force, rotation of the earth, is responsible for the formation
of these pressure belts.
Thus there are seven pressure belts:

1. An equatorial trough of low pressure.

2. Sub-tropical high-pressure belt (Northern hemisphere)

3. Sub-polar low-pressure belt (Northern hemisphere)

4. Sub-polar low-pressure belt (Southern hemisphere)

5. Sub-tropical high-pressure belt (Southern hemisphere)

6. Polar high (Northern hemisphere)

7. Polar high (Southern hemisphere)
Q3. Explain Forces Affecting the Velocity and Direction of
PRESSURE GRADIENT FORCE
*The differences in atmospheric pressure produce a force. The rate of change of pressure
with respect to distance is the pressure gradient.
*The pressure gradient is strong where the isobars are close to each other and is weak where
the isobars are apart.
FRICTIONAL FORCE
oIt affects the speed of the wind.
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*It is greatest at the surface and its influence generally extends up to an elevation of 1 - 3
km. Over the sea surface the friction is minimal.

CORIOLIS FORCE

*The rotation of the earth about its axis affects the direction of the wind. This force is called
the Coriolis force after the French physicist who described it in 1844,

«It deflects the wind to the right direction in the northern hemisphere and to the left in the
southern hemisphere.

*The deflection is more when the wind velocity is high.

*The Coriolis force is directly proportional to the angle of latitude. It is maximum at the
poles and is absent at the equator.

*The Coriolis force acts perpendicular to the pressure gradient force. The pressure gradient
force is perpendicular to an isobar.

DIAGRAM BASED QUESTIONS

Q1. Study the diagram below and answer the following questions:

- Corlolis force
- Geastrophie wind
Py - Horzontal pressure

gradient B
?04’11'.&
?Dﬂ-fn.b Y ?G'*H:b
Northern hemisphere ?nﬂﬂlﬁ
Snlltlicenl hemisphere
GEOSTROPHIC WINDS
Q1a. The velocity and direction of the wind are the net result of

a) the wind generating forces c) the wind accelerating places
b) botha &c d) none of these

Ans: the wind generating forces
Q1b. The winds in the upper atmosphere, 2 - 3 km above the surface, are free from
frictional effect of the surface and are controlled mainly by:

a) pressure gradient and the Coriolis force c¢) Coriolis force and Frictional Force

b) pressure gradient and Frictional Force  d) None of these
Ans: pressure gradient and the Coriolis force
Q1c. When isobars are straight and when there is no friction, the pressure gradient
force is balanced by the Coriolis force and the resultant wind blows parallel to the
isobar is known as :

a) Seasonal wind c) Geostrophic wind

b) Local wind d) ITCZ
Ans: Geostrophic Wind
Q1d. The pattern of planetary winds largely depends on:

a) latitudinal variation of atmospheric heating;

b) emergence of pressure belts;
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c) the migration of belts following apparent path of the sun;
d) All of these
Ans: All of these
Q2. Study the diagram below and answer the following questions:

descending air

ascending ai
decendincér.-,_ Y5, ¥ Y (E,
—* 57 Sub-Tropical HighKHorse Latitudes).i5 w2\ 30° N
oy / f . J A / " | North-East Trade
ascending airye ! 3
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QZ2a. The air at the Inter Tropical Convergence Zone (ITCZ) rises because
of :
a) convection caused by high insolation ¢) conduction caused by low insolation
b) convection caused by low insolation d) None of these
Ans: convection caused by high insolation
Q2b. The accumulation of air at about 30° N and S sinks to the ground and forms a
subtropical high due to
a) Heating of the air ¢) Cooling of the air
by Blowing of the air d) none of these
Ans: Cooling of the air
Q2c. The Horse latitudes lies at

a) 30°Nand S c)23°Nand S
b) 60° N and S d) All of these
Ans: 30°Nand S
Q2d.At polar latitudes the cold dense air near the poles.
a) Rises c) Sink
b) Subsides d) None of these

Ans: Subsides

SOURCE BASED QUESTIONS
Q1. Read the extract given below and answer the questions follows:
General Atmospheric Circulation and its Effects on Oceans

40| Page



Warming and cooling of the Pacific Ocean is most important in terms of general
atmospheric circulation. The warm water of the central Pacific Ocean slowly drifts towards
South American coast and replaces the cool Peruvian current. Such appearance of warm
water off the coast of Peru is known as the EI Nino. The EI Nino event is closely associated
with the pressure changes in the Central Pacific and Australia. This change in pressure
condition over Pacific is known as the southern oscillation. The combined phenomenon of
southern oscillation and EI Nino is known as ENSO. In the years when the ENSO is strong,
large-scale variations in weather occur over the world. The arid west coast of South
America receives heavy rainfall; drought occurs in Australia and sometimes in India and
floods in China. This phenomenon is closely monitored and is used for long range
forecasting in major parts of the world.
Qla. The warm water of the central Pacific Ocean slowly drifted towards:

a) East African Coast c) North American Coast

b) South American Coast d) All of these
Ans: South American Coast
Q1b. Appearance of warm water off the coast of Peru is known as

a) ENSO c) El Nino
b) La Nino d) None of these

Ans: EI Nino

Q1c. The combined phenomenon of southern oscillation and EI Nino is known as
a) ENSO c) ElI Nino
b) La Nino d) None of these

Ans: ENSO

Q1d. The El Nino event is closely associated with the
a) Central Atlantic and Australia c¢) Southern Pacific and Australia
b) Central Pacific and Australia d) None of these

Ans: Central Pacific and Australia

Q2. Read the extract given below and answer the questions follows:

The air at the Inter Tropical Convergence Zone (ITCZ) rises because of convection caused
by high insolation and a low pressure is created. The winds from the tropics converge at
this low pressure zone. The converged air rises along with the convective cell. It reaches
the top of the troposphere up to an altitude of 14 km. and moves towards the poles. This
causes accumulation of air at about 30° N and S. Part of the accumulated air sinks to the
ground and forms a subtropical high. Another reason for sinking is the cooling of air when
it reaches 30° N and S latitudes. Down below near the land surface the air flows towards
the equator as the easterlies. The easterlies from either side of the equator converge in the
Inter Tropical Convergence Zone (ITCZ). Such circulations from the surface upwards and
vice-versa are called cells. Such a cell in the tropics is called Hadley Cell. In the middle
latitudes the circulation is that of sinking cold air that comes from the poles and the rising
warm air that blows from the subtropical high. At the surface these winds are called
westerlies and the cell is known as the Ferrel cell. At polar latitudes the cold dense air
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subsides near the poles and blows towards middle latitudes as the polar easterlies. This cell
Is called the polar cell. These three cells set the pattern for the general circulation of the
atmosphere. The transfer of heat energy from lower latitudes to higher latitudes maintains
the general circulation.
Q1la. The air at the Inter Tropical Convergence Zone (ITCZ) rises because of:
a) convection caused by high insolation c) convection caused by low insolation
b) conduction caused by high insolation d) None of these
Ans:convection caused by high insolation
Q1b. The easterlies from either side of the equator converge in the

a) North Temperate Zone c) ITCZ

b) Equitorial low d) None of these
Ans:ITCZ
Q1c. Cell in the tropics is called

c) Ferrel Cell c) Hadley Cell

d) Polar Cell d) None of these

Ans:Hadley Cell
Q1d. The pattern for the general circulation of the atmosphere is set by :
¢) Hadley Cell, Ferrel Cell &Polar Cell c) Hadley Cell, Ferrel Cell &
Coriolis Cell
d) Ferrel Cell, Polar Cell & Coriolis Cell d) None of these
Ans: Hadley Cell, Ferrel Cell &Polar Cell

DATA BASED QUESTIONS
Q1. Study the table given below and answer the following questions:

Standard Pressure and Temperature at
Selected Levels

Lewei Pressure in mb Temperaitmres *C

Sea Level 1012 25 15.2

1 Emn BOE8 . TH BT

S5 Em 240 48 —-17. &

10 Emn 25000 — 487

Qla. The atmospheric pressure at 1 km is when the temperature is 8.7°C:

a) 898.12 c) 898.76
b) 899.65 d) None of these

Ans:convection caused by high insolation
Q1b. The atmospheric pressure at 10 km is low due to

a) Dense Air c) Thin air

b) Sparse air d) None of these
Ans:Thin air
Q1c. The atmospheric pressure is high at sea level because:

a) High evaporation c) Dense moist air
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b) Botha & ¢ d) None of these
Ans: Botha & c

Chapter 11
Water in the Atmosphere

GIST OF LESSON

This chapter deals with: Humidity, types of humidity, relative humidity, absolute
humidity, specific humidity, dew point, condensation, saturated air, types of precipitation
-dew, frost, fog, mist, clouds cirrus, cumulus, stratus, nimbus, precipitation, types-(rainfall,
sleet, snowfall, hailstones,)rainfall types convectional type, orographic rainfall, cyclonic
rainfall, world distribution of rainfall.
Air contains water vapour: It varies from zero to four per cent by volume of the
atmosphere and plays an important role in the weather phenomena. Water is present in the
atmosphere in three forms namely — gaseous, liquid and solid.

Humidity: Water vapour present in the air is known as humidity.
It is expressed quantitatively in different ways

1. Absolute Humidity

2. Relative Humidity

Absolute

A4S
Relative Humidity

Comparison Chart

Absolute Humidity Relative Humidity
ter r
< s
to a

Relative humidity is a percentage of
the amount of moisture the air could
possibly hold.

It is expressed in of moisture per cubic It is expressed in percentage as the

meter of air (g/m3). rati f r pressur saturated

e umidity If the temperature
independent of the temperature. humidity goes down

J ati
[Dafpifierenc

WATER IN THE ATMOSPHERE EVAPORATION AND CONDENSATION :
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The amount of water vapour in the atmosphere is added or withdrawn due to evaporation
and condensation respectively.

Evaporation: It is a process by which water is transformed from liquid to gaseous state.
Heat is the main cause for evaporation.

The temperature at which the water starts evaporating is referred to as the latent heat
of vaporization.

CONDENSATION: The transformation of water vapour into water is called
condensation. Condensation is caused by the loss of heat. When moist air is cooled, it may
reach a level when its capacity to hold water vapour ceases.

In free air, condensation results from cooling around very small particles termed as
hygroscopic condensation nuclei.

Condensation also takes place when the moist air comes in contact with some colder
object and it may also take place when the temperature is close to the dew
point. Condensation, therefore, depends upon the amount of cooling and the relative
humidity of the air. Condensation is influenced by the volume of air, temperature, pressure
and humidity.

Condensation takes place:

1. when both the volume and the temperature are reduced,
2. when the temperature of the air is reduced to dew point with its volume remaining
constant,
3. When moisture is added to the air through evaporation. However, the most
favourable condition for condensation is the decrease in air temperature.
After condensation the water vapour or the moisture in the atmosphere takes one of the
following forms — dew, frost, fog and clouds. Condensation takes place when the dew
point is lower than the freezing point as well as higher than the freezing point

Dew:

When the moisture is deposited in the form of water droplets on cooler surfaces of solid
objects such as stones, grass blades and plant leaves, it is known as dew.
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The ideal conditions for its formation are :

1. Calmair,

2. Clear sky,

3. Cold and long nights,
4. High relative humidity.

For the formation of dew, it is necessary that the dew point is above the freezing point

Frost:

Frost forms on cold surfaces when condensation takes place below freezing point (0°C),
I.e. the dew point is at or below the freezing point. The ideal conditions for the formation
of white frost are the same as those for the formation of dew, except that the air
temperature must be at or below the freezing point

Fog and Mist:

The fog is a cloud with its base at or very near to the ground. Because of the fog and
mist, the visibility becomes poor to zero. In urban and industrial centers smoke provides
plenty of nuclei which help the formation of fog and mist.

Difference between the mist and fog: In mist each nuclei contains a thicker layer of
moisture. Mists are frequent over mountains as the rising warm air up the slopes meets a
cold surface. Fogs are drier than mist and they are prevalent where warm currents of air
come in contact with cold currents. Fogs are mini clouds in which condensation takes
place around nuclei provided by the dust, smoke, and the salt particles.
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Clouds:

Cloud mass is of minute water droplets or tiny crystals of ice formed by the condensation
of the water vapour in free air at considerable elevations. As the clouds are formed at
some height over the surface of the earth, they take various shapes. According to their
height, expanse, density and transparency or opaqueness clouds are grouped under four
types:

(i) cirrus; (i) cumulus; (iii) stratus; (iv) nimbus.

Cirrus:

« Its formed at high altitudes(8,000 — 12, 000 m)
« They are thin and detached
« They are always white in colour.

Cumulus:

« Its look like cotton wool

« They are formed at a height of 4,000 -7,000 m

« They exist in patches and can be seen scattered here and there.
« They have a flat base.
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Stratus:

« These are layered clouds covering large portions of the sky.
« These clouds are generally formed either due to loss of heat or the mixing of air
masses with different temperatures.
Nimbus:

« Nimbus clouds are black or dark grey.
« They form at middle levels or very near to the surface of the earth.
« These are extremely dense and opaque to the rays of the sun.
« Nimbus clouds are shapeless masses of thick vapour.
A combination of these four basic types can give rise to the following types of clouds:

high clouds-

« High Clouds-cirrus, cirrostratus, cirrocumulus;

« Middle Clouds — altostratus and altocumulus;

« Low Clouds- stratocumulus and nimbostratus

« high

« Clouds with extensive vertical development — cumulus and cumulonimbus.
Precipitation:

The process of continuous condensation in free air helps the condensed particles to grow
in size. When the resistance of the air fails to hold them against the force of gravity, they
fall on to the earth’s surface. So after the condensation of water vapour, the release of
moisture is known as precipitation. This may take place in liquid or solid form.
The precipitation in the form of water is called rainfall, when the temperature is lower than
the 0 C, precipitation takes place in the form of fine flakes of snow and is called snowfall.
Moisture is released in the form of hexagonal crystals. These crystals form flakes of snow.
Sleet is frozen raindrops and refrozen melted snow-water. Raindrops, which leave the
warmer air, encounter the colder air below. As a result, they solidify and reach the ground
as small pellets of ice not bigger than the raindrops from which they are formed.
Sometimes, drops of rain after being released by the clouds become solidified in to small
rounded solid pieces of ice and which reach the surface of the earth are called hailstones.

Types of Rainfall
On the basis of origin, rainfall may be classified into three main types —

1. The cyclonic or frontal,
2. Orographic or relief
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3. The convectional.
Convectional Rain

The air on being heated, becomes light and rises up in convection currents. As it rises, it
expands and loses heat and consequently, condensation takes place and cumulous clouds
are formed. With thunder and lightning, heavy rainfall takes place but this does not last
long. Such rain is common in the summer or in the hotter part of the day. It is very
common in the equatorial regions and interior parts of the continents, particularly in the
northern hemisphere.

Cyclonic Rainfall
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CONVECTIONAL RAIN FALL

When the saturated air mass comes across a mountain, it is forced to ascend and as it
rises, it expands; the temperature falls, and the moisture is condensed. The chief
characteristic of this sort of rain is that the windward slopes receive greater rainfall. After
giving rain on the windward side, when these winds reach the other slope, the descend,
and their temperature rises. Then their capacity to take in moisture increases and hence,
these leeward slopes remain rainless and dry. The area situated on the leeward side,
which gets less rainfall is known as the rain-shadow area. It is also known as the relief
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Different places on the earth’s surface receives different amounts of rainfall in a
year and that too in different seasons.
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Total Annual Rainfall

1. In general, as we proceed from the equator towards the poles, rainfall goes on
decreasing steadily.

2. Wherever mountains run parallel to the coast, the rain is greater on the coastal
plain, on the windward side and it decreases towards the leeward side.

3. The rainfall is more over the oceans than on the landmasses of the world because
of being great sources of water.

4. The coastal areas of the world receive greater amounts of rainfall than the interior

of the continents.

. The rain is heavier on the eastern coasts and goes on decreasing towards the west

Between the latitudes 35 and 40 N and S of the equator.

But, between 45 and 65 N and S of equator, due to the westerlies, the rainfall is

first received on the western margins of the continents and it goes on decreasing

towards the east.
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ON THE BASIS OF THE TOTAL AMOUNT OF ANNUALPRECIPITATION,
MAJOR PRECIPITATION REGIMES OF THEWORLD ARE IDENTIFIED AS
FOLLOWS.

1. The equatorial belt, the windward slopes of the mountains along the western coasts
in the cool temperate zone and the coastal areas of the monsoon land receive heavy
rainfall of over 200 cm per annum.

2. Areas lying in the rain shadow zone of the interior of the continents and high

latitudes receive very low rainfall-less than 50 cm per annum.

. The coastal areas of the continents receive moderate amount of rainfall.

Interior continental areas receive moderate rainfall varying from 100 — 200 cm per

annum.

5. The central parts of the tropical land and the eastern and interior parts of the
temperate lands receive rainfall varying between 50 — 100 cm per annum.

6. Seasonal distribution of rainfall provides an important aspect to judge its
effectiveness.

7. In some regions rainfall is distributed evenly throughout the year such as in the
equatorial belt and in the western parts of cool temperate regions.

B~ w

MCQ
1 The air containing moisture to its full capacity at a given temperature is called
I. Saturated air
1. Unsaturated air
Ii. Moist air
iv. All of the above
Ans: i. Saturated air
2 The process of transformation of solid form of water into gaseous formis called
I. Condensation
Ii. Sublimation
iii. Deposition

iv. Evaporation
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Ans: ii. Sublimation

3 The Actual amount of water vapour present in the atmosphere is known
I. Absolute humidity

Ii. Relative humidity

1i. Specific humidity

Iv. Extreme humidity

Ans i. Absolute humidity

4 Which of the following is the highest cloud in the sky?

I. Stratus

Ii. Cumulus

ii. Cirrus

iv. Nimbus

Ans: iii. Cirrus

5 Which of the following areas receives convectional rainfall?
I. Monsoon Asia

Ii. Middle latitude

Iii. Mountain region

iv. Equatorial region

Ans: iv. Equatorial region

6. Which of the following is the unit of measuring relative humidity?
I. Gram

Ii. Centimeter

iii. Percentage

iv. Millimeter
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Ans: iii. Percentage

7. Dew point is the temperature when:

I. Evaporation starts

1. Cloud formation starts

Iii. Water vapour starts changing into water

Iv. Precipitation starts

Ans: iii. Water vapour starts changing into water

8. Which of the following process is responsible for transforming liquidinto vapor?
I. Condensation

Ii. Precipitation

Iii. Evaporation

Iv. Transpiration

Ansiii. Evaporation

9. Precipitation in the form of hard rounded pellets is known as:
I. Dust storm

1. Hail stone

iii. Drizzle

Iv. Sleet

Ansii. Hail stone

10. What do you mean by condensation? Explain its any two types
Ans. The transformation of water vapour into water is called
condensation. Dew, frost, fog, clouds. (Explain any two).

11. Name the three types of precipitation

Ans.There are many forms of precipitation like dew, fog, rainfall, snowfall,
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hailstones etc.

1 Rainfall: The precipitation in the form of water is called rainfall.

1 Snowfall: When the temperature is lower than the 0°C,
precipitation takes place in the form of fine flakes of snow and is
called snowfall.

[] Hailstones: Sometimes, drops of rain after being released by the
clouds become solidified into small rounded solid pieces of ice

and which reach the surface of the earth are called hailstones.

12. What is dew? What are the ideal conditions for the formation of dew?
Ans. When the moisture is deposited in the form of water droplets on
cooler surfaces of solid objects such as stones, grass blades and plant
leaves, it is known as dew. The ideal conditions for its formation are
clear sky, calm air, high relative humidity, and cold and long nights.
13. Differentiate between Absolute humidity & relative humidity.

Ans. Absolute humidity and relative humidity

Absolute

VS
Relative Humidity

Comparison Chart

Absolute Humidity Relative Humidity

The actual amount of water vapor
present in the air is commonly referred
to as absolute humidity.

It is expressed in of moisture per cubic
meter of air (g/m?3).

Relative humidity is a percentage of
the amount of moisture the air could
possibly hold.

It is expressed in percentage as the
ratio of vapor pressure to saturated
Vapor pressure.

Absolute humidity is totally
independent of the temperature.

If the temperature goes up, relative
humidity goes down and vice-versa.

[D]pitference
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14. Name the three types of rainfall.

Types of Rainfall
On the basis of origin, rainfall may be classified into three main types —

1. the cyclonic or frontal,
2. Orographic or relief
3. the convectional

15. What are clouds? Explain various types of clouds.
Ans. 1 .cirrus
2. Cumulus

3. Stratus

4. Nimbus

<"
Stream — ~ Delta )
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16. Study the following diagram & answer the following questions.
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16.1 Identify the type of rainfall.

Ans. Orographic rain or Relief rainfall

16.2 How is Orographic rain caused?

Ans. It is caused when masses of air pushed by wind are forced up the side of elevated

land formations ,such as large mountains

16.3What is rain shadow area?

Ans. The dry area on one side of a mountain or mountain range where less rain falls.

Question 1.What is the greatest source of atmospheric moisture?
Answer: The surface of the ocean is the greatest source of atmospheric moisture

2.What is meant by humidity?
Answer: The state of the atmosphere with respect to its content of moisture or water
vapour is called humidity.
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3. Name three states in which water exists.
Answer: Water exists in three states or forms:

1. Solid (ice),

2. Liquid (water),

3. Gas (water vapour

4. What is the dew point?

4. Name the various types of clouds.
Answer: Cirrus clouds, stratus clouds, stratocumulus and cumulus clouds.

5. If water vapour directly condenses into solid form, it is known as
(a) evaporation

(b) condensation

(c) sublimation

(d) saturation

Answer: (c) sublimation

6. isfrozen raindrops and refrozen melted snow-water.
(a) Sleet

(b) Frost

(c) Cloud

(d) Mist

Answer: Sleet

7. When air containing water reaches its saturation point, then
(a) No more water evaporates from the ground

(b) It leads to evaporation above sea and precipitation above land.
(c) Water vapour forms droplets

(d) the droplets fall out of the clouds

ANS: (c) Water vapour forms droplets
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Question8. Orographic rainfall is more on
(a) windward slopes

(b) leeward slopes

(c) plains

(d) valleys

Answer: (a) windward slopes

CHAPTER- 14
MOVEMENTS OF OCEAN WATER

Gist of the chapter:

The ocean water is dynamic.The horizontal and vertical motions are common in ocean
water.The horizontal motion refers to the ocean currents and waves.The vertical motion
refers to tide.

Wave

1 - Waves are actually the energy, not the water as such, which moves across the ocean
surface.

2 - Wind provides energy to the waves.
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3 - The motion of the surface water seldom affects the stagnantdeep bottomwater of the
ocean.

4-As a wave approaches the beach it slows down.
5- The largest waves are found in the open oceans.

6- Waves may travel thousands of km before rolling ashore,breaking and dissolving as
surf.

7-Steep waves are very young ones and are probably formed by local winds.

8- Slow and steady waves originate from faraway places, possibly from another
hemisphere.

9- Height of wave is determined by wind.

10-Wave travel because wind pushes the water body in its course while gravity pulls the
crestsof the waves downward. The falling water pushes the former troughsupward, hence
crests and troughs are formed.

Tides

1- The periodical rise and fall of the sea level once or twice a day, mainly due to
gravitational attraction of the Sun and the Moon is called tide

2- Movement of ocean water caused by wind and atmospheric pressure are called
Surges, which are not regular like tides.

3- Tidal bulges occur on the Earth.For these two tidal bulges together the
gravitational force and centrifugal force are responsible.

4- Onthe side of the earth facing the moon a tidal bulge occur due to gravitational
attraction of the moon while on the opposite side the gravitational force is less as it
is farther away, the centrifugal force causes tidal bulge on the other side.

5- The tidal bulge on wide continental shelves have greater height.When tidal bulges
hit the mid oceanic islands they become low.

6- Type of tides based on frequency are-Semi-diurnal,Diurnaland Mixed tide

7- Tides based on the Sun, the Moon and theEarth position are- Spring tide and
Neap tide.

8- The tides are very important for navigators,desiltation of sediments from rivers
estuaries and to generate electricity.
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OceanCurrents

1- Ocean currents are like river flow in oceans.They represent a regular volume of
water in a definite path and direction.

2- Ocean currents are influenced by two type of forces-Primary forces(heating by
solar energy, wind, gravity andCoriolisforce) and secondaryforces( density,
salinity etc)

3- The speed of current is measured in knot.

4- Near the surface the currents are strongest and at a depth currents are generally
slow.

5- We refer to the speed of a current as its ' drift’.

6-Types of ocean current based on their depth of water are-surface currents and deep
water current.

7-Ocean current based on temperature are- cold current and warm current.
Major ocean currents.

Indian Ocean currents

Warm Correns

1- Agulhas current

2-Equatorial current

3- South Equatorial current
North Atlantic Ocean Currents
Warm currents

1-Gulf Stream

2 -North Atlantic Drift

3-North equatorial current

Cold currents

1-Labrodor Current

2- Canaries Current
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South Atlantic Ocean Current
Warm currents

1 - South Equatorial Current
2-Equatorial Counter Current
3--Brazilian Current

Cold currents

1- Falkland Current
2- Benguala Current

North Pacific OceanCurrent
Warm Currents
1-North Equatorial Current
2- Alaska current
3- Pacific Drift
4-Kuroshio Current
Cold Currents

1. California Current
2. Oyashio Current

South Pacific Ocean Currents

Warm Currents

1 —South Eqautorial Current
2-Equatorial Counter Current.
Cold Currents

1 Humboldt (Peru) Current
2- West Wind Drift.

60| Page



MCQs
Q1- In ---—--mmme- Ocean no any cold current is found

a) Pacific Ocean
b) North Atlantic Ocean
c) South Atlantic Ocean
d) Indian Ocean

Ans: d

Q2-Which one of the following is not an example of horizontal movement of ocean
water:-

a) Drift
b) Wave
c) Tide
d) Current

Ans: c
Q3-1tis the horizontal distance between two successive crests:-

a) Wave length
b) Wave amplitude
c) Wave speed
d) Wave height
Ans: a
Q4- The highest tide in the world occur in which one of the following bay?
a) Bay of Bengal
b) Bay of Fundy
c) Bay of Hudson
d) Bay of Biscay
Ans: b
Q5-When the moon’s orbit is closest to the earth,this position is known as:-
a) Apogee
b) Perigee
c) Both aand b are correct
d) None of the above
Ans: b
Q6-When the earth is farthest from the Sun,this position is known as:-
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a) Aphelion
b) Perihelion
c) Both aand b are incorrect
d) None of the above

Ans: a

Q7 -When the earth is closest to the Sun, this position takes place around:-
a) 3 January
b) 4th July
c) 21%june
d) 23"September

Ans:a

Q8-Which one of the following is not a primary force, which influenceocean

current?

a) Heating by solar energy

b) Wind

c) Gravity

d) Salinity

Ans: d

Q9- The upward and downward movement of ocean water is known as:-

a) Tide

b) Current

c) Wave

d) None of the above

Ans: a
Q10- The highest and lowest point of a wave are called-------------- and ---------

a) Ebb andSurge
b) Surge and Ebb
¢) Crestand Trough
d) Trough and Crest

Ans: ¢

Q11-The tide which occur on full moon period and on New moon period isknown as

a) Neap tide
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b) Mixed tide
c) Spring tide
d) None of the above

AnNs: ¢

Q-12. Due toCoriolis force in Northern hemisphere the ocean water moves
towards:-

a- Left

b- Right

c- No charge in direction
d- None of the above

Ans: b

Q13- There is only one high tide and one low tide during each day.The successive
highand low tides are approximately of the same height,these typesof tidesare
known as:-

a - Semidiurnal tide
b- Mixed tides
c-Diurnal tides

d - None of the above
Ans: c

Q 14- The highest tide in the world occur in a bay of Nova Scotia, which islocated
in:-

a) USA

b) Mexico

¢) Canada

d) Brazil

Ans: ¢

Q15- In the deep water ,Currents are generally become------------ with reference to
their speed:-

a) Slow

b) Fast

c) Normal
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d) None of the above.

Ans: a
Short answer typequestions, (3 marks)
Q1- What are the characteristics of waves?

1-Wave crest and trough:-The highest and lowest points of a wave are called the
crest and trough respectively

2- Wave height- It is the vertical distance from the bottom of a troughto the top of a
crest of a wave.

3- Waveamplitude- It is one half of the wave height.

4- Wave period - It is merely the time interval between twosuccessive wave crests or
troughs as they pass a fixed point.

5- Wavelength - It is the horizontal distance between two successive crests

6- Wave speed — It is the rate at which the wave moves through the water, and is
measured in knots.

7- Wave frequency-It is the number of waves passing a given point during a one
second time interval.

Q 2-How are the tides caused?

Ans- The periodical rise and fall of the sea level once or twice a day mainly due to
the attraction of the Sun and the Moon is called a tide.

The moon’s gravitational pull to a great extent and to a lesser extent the sun’s
gravitational pull, are the major causes for the occurrence of tides. Another factor
is centrifugal forces which is the force that acts to counter balance the
gravity.Together the gravitational pull and the centrifugal force are responsible for
creating two major tidal bulges on the earth.On the side of the earth facing the
moon, a tidal bulge occurs while on the opposite side the gravitational attraction of
the moon is less as it is farther away, the centrifugal force causes tidal bulge on the
other side.

Q-3. What are the types of ocean current?

Answer- Ocean currents on the basis of depth.
1- Surfacecurrent- These constitute about 10% of all the water in the
ocean,thesewatersare the upper 400 m of the ocean
2- Deep water current:-Make up the other 90% of ocean water
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On the basis of temperature

1- Cold currents -Bring cold water into warm water areas.These current are
usually found on the west coast of the continents in the low and middle
latitudes (true on both hemispheres) and on the east coast in the higher
latitude in the Northern Hemisphere.

2- Warm currents -Bring warm water into cold water areas and are usually
observed on the east coast of continents in the low and middle latitudes (true
on both hemispheres).In the northern hemisphere they are found on the west
coast of continents in high latitudes.

Q4-Differentiate between Spring tide and Neap tide.

Spring Tide

Neap Tide

1-These tides occur when the Sun, the
Moon and the Earth are in a straight line

1-These tides occur when the Sun and
the Moon are at right angle to each other

2-They occur twice a month one on full
moon period and another during New
Moon period

2-They occur at a seven days interval
between spring tide and neap tide

3-During these tides the rise and fall is
more than the normal

3-During these tides the rise and the fall
Is considerably low than the normal level.

Q 5-Differentiate between Perihelion and Aphelion

Perihelion

Aphelion

1-The earth is closest to the sun

1-The earth is farthest to the sun

2-This position occur around 3rd
January each year

2-This position occur around 4" July each
year

3-On this day unusually high and
unusually low tides occur

3-On this day tidal ranges are much less
than average

Q 6- What is the importance of tide?

Answer

1- Tides keep the ocean water inmotion,hence the water neither freezes nor polluted.
2- The tides can be predicted well inadvance.This helps the navigators and fishermen

to plan their activities.

3- Tides are helpful in desilting the sediments from river estuaries.
4- Tides are used to generate electric power.
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Long answer type questions (5 marks)

Q1- Explainhow heating of solar energy ,wind, gravitation and coriolis force effect
the ocean currents?

or
Which primary forces initiate the movement of ocean currents?
Answer
1-Heating of solar energy:

Heating of solar energy causes the water to rise that is why near the equator the ocean
water is about 8 cm higher in level than in the middle latitude,this causes a very slight
gradient and water tends to flow down the slope.

2- Wind

Wind blowing on the surface of the ocean pushes the water to move.Friction between the
wind and the water surface affects the movement of water body in its course.

3- Gravity
Gravity tends to pull the water down the pile and create gradient variation.
4-Coriolis force

TheCoriolis force intervenes and causes the water to move to the right in the northern
hemisphere and to the left in southern hemisphere.

Q2- Classify the tides based on frequency and on the position of the Sun the Moon
and the Earth

Answer Tides based on Frequency

1-Semi- diurnal tide- The most common tidal pattern, featuring two high tides and two
low tides each day.The successive highor low tides are approximately of the same height.

2- Diurnal tide- There is only one high tide and one low tide during each day.The
successive high and low tides are approximately of the same height.
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3-Mixed tide- Tides having variation in height are known as mixed tides. These types
generally occur along the west coast of North America and on many Islands of the
Pacific Ocean.

Tides based on the Sun,Moon and the Earth position

1-Spring tide - When the Sun the Moon and the Earth are in a straight line, the height of
the tide will be higher.These are called spring tide and they occur twice a month one on
full moon period and another during new moon period.

2-Neap tide - Normally there is a seven day interval between the spring tides and neap
tides.At this time the Sun and the Moon are at right angle to each other and the forces of
the sun and moon tend to counteract one another.

Q 3-What are the effects of Ocean currents?

Ans ; The west coasts of continents are bordered by warm currents and enjoy distinct
marine climate.

1-Ocean currents increase the temperature of the ocean whereas cold currents decrease
the temperature of the ocean.

2-West coasts of the continents in the middle and higher latitudes are bordered by warm
waters which cause a distinct marine climate

2-North Atlantic drift and the Labrador Current decreases the temperature of ofwestern
Atlantic coast, while the warm Gulf Stream increases the temperature of ocean water
along the western European coast.

4-The mixing of warm and cold currents favours the growth of plankton, which is the
primary food for fish population.Therefore such areas are the best fishing grounds of

the world.

Diagram based question NO-01
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Gravitational and Centrifugal Forces

Q1-Due to centrifugal force the tidal bulge occurin which direction?
a- In the opposite direction of the Moon
b- Towards the north of the Earth
c- Towards the south of the Earth
d- In the direction of the Moon.
Ans: a

Q 2-Due to which of the following these tidal bulgesoccur?
a— The Sun
b- The moon
c- Both aand bare correct
d- None of the above
Ans: b
Q3-Due to gravitational force the tidal bulge occur in which direction?
a-In the direction of the Moon.
b- In the opposite direction of moon
c-Both a and b are incorrect
d- None of the above

Ans: a
Q 4- Which forces are responsible for the formationof tidal bulges?

a- Gravitational force
b- Centrifugal force
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c- Both of a and b are correct.
d- None of the above

ANs: C

Source Based Questions

“The highest tide in the world occur in the Bay of Fundy in Nova Scotia,Canada.The
tidal bulge is 15-16 m. Because there are two high tides and two low tides everyday
(roughly a 24 hour period); then a tide must come in within about 6 hourperiod.As a
rough estimate, the tide rises about 240cm and an hour(1440 divided by 6 hours). If you
have walked down a beach with a steep cliff alongside (which is common there),make
sure you watch the tides.If you walk for about an hour and then notice that the tide is
coming in,the water will be over your head before you get back to where you started.”

Q1-In which water body does the highest tide occur in the world?

a- Bay of Bengal
b- Bay ofHudson
c- Bay of Fundy
d- Bay of Biscay
Ans: c
Q-2The bay,where the highest tide occur, is located in which country?
a- Alaska
b- Canada
c- Norway
d- USA
Ans: b
Q 3- The tidal bulge is 15 -16 m.Because there are----- high and low tides:-
a-Three
b- One
c-Two
d-Four

Ans: c
Q 4-The tide rises about ------------ cm an hour

a- 260 cm
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b- 1440cm
c- 240 cm
d- 1460 cm

Ans: ¢

Map based question.

In the given map five items has shown A,B,C,D and E. Identify the items and give
the correct name.

A.Cold current of north pacific ocean.
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B.Warm ocean current of north atlantic ocean.
C.Warm current of south atlantic ocean.
D.Cold current of south atlantic ocean.

E. Cold current of north pacific ocean.

Ans: A.California current B. Gluf stream C. Brazilian Current D. Benguela
Current E.Oyashio Current.

CHAPTER-15
LIFE ON EARTH

GIST OF THE LESSON.

The biosphere includes all the living components of the earth.

It consists of all plants and animals, including all the micro-organisms that live on the
planet earth and their interactions with the surrounding environment.

The interactions of biosphere with land, air and water are important to the growth,
development and evolution of the organism.

ECOLOGY

A German zoologist Ernst Haeckel, who used the term as ‘oekologie’ in 1869, became
the first person to use the term ‘ecology’.

The study of interactions between life forms (biotic) and the physical environment
(abiotic) is the science of ecology.
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Or

Ecology can be defined as a scientific study of the interactions of organisms with their
physical environment and with each other.

ECOSYSTEMS ARE OF TWO MAJOR TYPES: Terrestrial and Aquatic.
Terrestrial ecosystem can be further be classified into ‘biomes’.

A biome is a plant and animal community that covers a large geographical area. The
boundaries of different biomes on land are determined mainly by climate.

There are five major biomes — forest, desert, grassland, aquatic and altitudinal biomes.

Abiotic factors include rainfall, temperature, sunlight, atmospheric humidity, soil
conditions, inorganic substances (carbon dioxide, water, nitrogen, calcium)

Biotic factors include the producers, the consumers (primary, secondary, tertiary) and
the decomposers.

The producers include all the green plants, which manufacture their own food through
photosynthesis.

The primary consumers include herbivorous animals like deer, goats, mice and all
plant-eating animals.

The carnivores include all the flesh-eating animals like snakes, tigers and lions.
Top carnivores feed on carnivores eg.hawks and mongooses.

Decomposers feed on dead organisms (for example, scavengers like vultures and crows),
and further breaking down of the dead matter by other decomposing agents like bacteria
and various micro-organisms.

THE FOOD-CHAIN is the sequence of eating and being eaten and the resultant
transfer of energy from one level to another.

TWO TYPES OF FOOD-CHAINSare recognised: Grazing food-chain and Detritus
food- chain.
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In a grazing food-chain, the first level starts with plants as producers and ends with
carnivores as consumers at the last level, with the herbivores being at the intermediate
level.

Detritus food-chain is based on autotrophs energy capture initiated by grazing animals
and involves the decomposition or breaking down of organic wastes and dead matter
derived from the grazing food-chain.

ECOLOGICAL BALANCE- Ecological balance is a state of dynamic equilibrium
within a community of organisms in a habitat or ecosystem. It can happen when the
diversity of the living organisms remains relatively stable.This balance is brought about
by the fact that certain species compete with one another determined by the environment
in which they grow

BIOGEOCHEMICAL CYCLE- These cyclic movements of chemical elements of the
biosphere between the organism and the environment are referred to as biogeochemical
cycles. Bio refers to living organisms and geo to rocks, soil, air and water of the earth.

TWO TYPES OF BIOGEOCHEMICAL CYCLES-The gaseous and the sedimentary
cycle. In the gaseous cycle, the main reservoir of nutrients is the atmosphere and the
ocean. In the sedimentary cycle, the main reservoir is the soil and the sedimentary and
other rocks of the earth’s crust

CARBON CYCLE-The carbon cycle describes the process in which carbon atoms
continually travel from the atmosphere to the Earth and then back into the atmosphere.
Since our planet and its atmosphere form a closed environment, the amount of carbon in
this system does not change.

On Earth, most carbon is stored in rocks and sediments, while the rest is located in the
ocean, atmosphere, and in living organisms. These are the reservoirs, or sinks, through
which carbon cycles.

Carbon is released back into the atmosphere when organisms die, volcanoes erupt, fires
blaze, fossil fuels are burned, and through a variety of other mechanisms.

In the case of the ocean, carbon is continually exchanged between the ocean’s surface
waters and the atmosphere, or is stored for long periods of time in the ocean depths.
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OXYGEN CYCLE-The following are the major processes involved in the oxygen cycle.
Photolysis / Photodissociation Process

The process due to which atmospheric moisture and other oxides release free oxygen into
the atmosphere by breaking down due to the action of UV radiations on it is
called Photolysis.

Photosynthesis Process

The Process in which plants absorb carbon dioxide for the production of glucose and
energy, in presence of UV rays while having oxygen liberated into the atmosphere is
called photosynthesis.

Light Photosynthesis
Energy N
- N ‘ Oxygen
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Carbon Diowide 5 /
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formed

Respiration Process

The Process bywhich humans and animals consume oxygen from the atmosphere for the
breakdown of glucose and carbohydrates to release carbon dioxide into the atmosphere,
IS known as respiration.

Oxygen occurs in a number of chemical forms and combinations. It combines with
nitrogen to form nitrates and with many other minerals and elements to form various
oxides such as the iron oxide, aluminium oxide and others.
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NITROGEN CYCLE-The air we breathe contains 78% nitrogen, 21% oxygen and
remaining are other trace gases. The nitrogen component of air is inert. So this

means and cannot use it directly. To be able to use nitrogen, plants convert
atmospheric nitrogen to nitrates, nitrites and by a process called the
nitrogen cycle. Animals derive their nitrogen requirements from plants.

Nitrogen cycle consists of four main steps namely:

1. Nitrogen Fixation- In this process, nitrogen in the atmosphere is converted into
ammonia (another form of nitrogen) by certain bacterial species like Rhizobium.

2.Ammonification/ Decay-Ammonification is the process where microscopic organisms
like bacteria or other types of decomposing organisms, break down nitrogen containing
chemicals from dead organic matter, into simple substances like ammonia.

3.Nitrification-process by which reduced nitrogen compounds (primarily ammonia) are
sequentially oxidized to nitrite and nitrate.

4.De-nitrification-A process by which bacteria convert nitrates into free nitrogenknown
as denitrification

MCQO

Q1. Which of the following is not a type of biome?
(a) Forest biome

(b) Desert biome

(c) Aguatic biome

(d) Sundri biome.

Answer: (d) Sundri Biome

Q2.Which of the following is included in biotic factors?

(a) Producers
(b) Consumers

(c) Decomposers
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(d) All of the above.
Answer: (d) All of the above

Q3.A very small portion of the sunlight received on the earth is used in
photosynthesis. What percent is it?

(@) Only 0.5 percent

(b) Only 1 percent

(c) Only 0.1 percent

(d) Only 0.2 percent.

Answer: (c) Only 0.1 percent.

Q4.Which of the following is included in primary consumers?
(a) Carnivores

(b) Herbivores

(c) Decomposers

(d) All of the above.

Answer: (b) Herbivores

Q5.Which of the following is included in secondary consumers?
(a) Carnivores

(b) Herbivores

(c) Decomposers

(d) All of the above.

Answer: (b) Herbivores

Q6.The boundaries of different biomes on land are determined mainly by
(@) Climate

(b) Temperature

(c) Human activities

(d) Humidity
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Ans:( a)Climate

Q7.Which of these is not a part of marine ecosystem?
a)River

b)Estuary

c)Lakes

d)Wetland

Ans (b)

Q8.Trees and large shrubs are absent and zebras ,buffaloes,leopards are found in
this biome

a)Aquatic

b)Altitudnal

c¢)Grassland

d)Forest

01 MARK QUESTIONS

Q1.What are autotrophs?
Ans 1.The autotrophs include all the green plants, which manufacture their own food
through photosynthesis

Q2.What is denitrification?
A process by which bacteriaconvert nitrates into free nitrogen known as denitrification.

Q3.Wha are decomposers?

Ans3.Decomposers are those that feed on dead organisms (for example, scavengers like
vultures and crows), and further breaking down of the dead matter by other decomposing
agents like bacteria and various micro-organisms

Q4.Define, ‘trophic level’.
Ans 4.The various steps in a food chain at which the transfer of food (or energy) takes
place are called trophic levels.

Q5. What do you understand by the term ‘food web’?

Ans: This interconnecting network of species is known as food web.

03 MARKS QUESTIONS

Q.1.  Whatis a Biome? Name important biomes of the world.
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Answer: A biome is a plant and animal community that covers at large geographical area.
e A biome can be defined as the total assemblage of plant and animal species interacting
within specific conditions.

e These include rainfall, temperature, humidity and soil conditions.

eSome of the major biomes of the world are forest, grassland, desert and tundra biomes.

Q.2.  Whatis an ecological system? Identify the major types of ecosystem in the
world.

Answer: The interactions of a particular group of organisms with abiotic factors within a
particular habitat resulting in clearly defined energy flows and material cycles on land,
water and air, are called ecological systems.

Ecosystems are of two major types: terrestrial and aquatic.

e Terrestrial ecosystem can be further be classified into ‘biomes’.

e Aquatic ecosystems can be classed as marine and freshwater ecosystems.

Q3. How does nitrogen get fixed?

Answer:Nitrogen is a major constituent of the atmosphere comprising about 79% of the
atmospheric gases.

eOnly a few types of organisms like certain species of soil bacteria and blue green algae
are capable of utilising it directly in its gaseous form.

eNinety % of fixed nitrogen is biological.

e The principal source of free nitrogen is the action of soil micro-organisms and associated
plant roots on atmospheric nitrogen found in pore spaces of the soil.

eNitrogen can also be fixed in the atmosphere by lightning and cosmic radiation.

FIVE MARKS QUESTIONS
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Q1.How does an ecosystem work? Use a diagram to clear the concept of food chain.
Answer 1: An ecosystem works with the help of producers and consumers. The producers
include all the green plants, which manufacture their own food through photosynthesis.

I.The primary consumers:The primary consumers include herbivorous animals like deer,
goats, mice and all plant-eating animals.

1. The carnivores: The carnivores include all the flesh eating animals like snakes, tigers
and lions. Certain carnivores that feed also on carnivores are known as top carnivores like
hawks and mongooses.

iii.Decomposers: Decomposers are those that feed on dead organisms (for example,
scavengers like vultures and crows), and further breaking down of the dead matter by

other decomposing agents like bacteria and various micro-organisms.

Q2.What is carbon cycle?
Answer2: The carbon cycle is mainly the conversion of carbon dioxide. This conversion is
initiated by the fixation of carbon- dioxide from the atmosphere through photosynthesis.
I.Such conversion result in the production of carbohydrates, glucoses that may be converted

to other organic compounds such as sucrose, starch, cellulose, etc.

1i.During this process, more carbon dioxide is generated and is released through its leaves or
roots during the day. The remaining carbohydrates not being utilised by the plant become
part of the plant tissue.

Ii.Plant tissues are either being eaten by the herbivorous animals or get decomposed by the
micro-organisms.

Iv.The herbivores convert some of the consumed carbohydrates into carbon dioxide for
release into the air through respiration.

v.The microorganisms decompose the remaining carbohydrates after the animal dies.

SOURCE BASED -1
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Q1.Label the following A,B,C.
Ans1A-Producer

B-Secondary Consumer
C-Tertiary Consumer

D-Apex Predator

Q2.What is Food chain?

Ans2. This sequence of eating and being eaten and the resultant transfer of energy from

one level to another is known as the food-chain

Q3. During photosynthesis, carbon dioxide combines with water in the presence of

sunlight to form :

Ans:carbohydrates
Ans3.A network of food chains is called a food web.

Q4.What is the function of a decomposer?

Ans 4.Decomposers feed on dead organisms (for example, scavengers like vultures and
crows), and help in breaking down of the dead matter by other decomposing agents like
bacteria and various microorganisms.They help in recycling the nutrients within the

ecosystem.

80|Page



SOURCE BASED-2

Ecological balance is a state of dynamic equilibrium within a community of organisms in
a habitat or ecosystem.It can happen when the diversity of the living organisms remains
relatively stable. Gradual changes do take place but that happens only through natural
succession. It can also be explained as a stable balance in the numbers of each species
in an ecosystem. This occurs through competition and cooperation between different
organisms where population remains stable. This balance is brought about by the fact
that certain species compete with one another determined by the environment in which
they grow. This balance is also attained by the fact that some species depend on others
for their food and sustenance. Such accounts are encountered in vast grasslands where
the herbivorous animals (deer, zebras, buffaloes, etc.) are found in plenty. On the other
hand, the carnivorous animals (tigers, lions, etc.) that are not usually in large numbers,
hunt and feed on the herbivores, thereby controlling their population. In the plants, any
disturbance in the native forests such as clearing the forest for shifting cultivation
usually brings about a change in the species distribution. This change is due to
competition where the secondary forest species such as grasses, bamboos or pines
overtakes the native species changing the original forest structure. This is called
succession.

Q1.How is ecological balance maintained?

Ansl.Living organisms live in harmony without disturbing the natural balance.The
changes that take place in environment are gradual.The stable balance is maintained in
the number of species.

Q2.What is plant succession?

Ans 2.Plant succession can be defined as the process of gradual replacement of one plant
community by another plant community which is of stable type. It occurs over a period of
time.This change is due to competition where the secondary forest species such as
grasses, bamboos or pines overtakes the native species changing the original forest
structure

Q3.How do carnivores control the population of herbivores?

Ans 3.Through hunting, carnivores maintain herbivore populations at a healthy level,
preventing an overabundance of herbivores and thereby protecting vegetation from being
too heavily grazed or browsed.
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CHAPTER - 16
BIO-DIVERSITY AND CONSERVATION

GIST OF THE LESSON:-

Biodiversity refers to variety of life form or variety of organisms found within a specified
geographic region.

Biodiversity is not found evenly on the earth. It is richer in the tropics in comparison to
the polar regions.

TYPES OF BIODIVERSITY
Genetic diversity refers to the diversity of gene in a species
Species diversity refers to the variety of species in a well defined area.

Ecosystem diversity refers to the variation in the ecosystems found in a region or the
variation in ecosystems over the whole planet.

IMPORTANCE OF BIODIVERSITY

Every organism, besides extracting its needs, also contributes something useful to other
organisms.

The more diverse an ecosystem, better are the chances for the species to survive through
adversities and attacks, and consequently, is more productive. In other words, the more the
variety of species in an ecosystem, the more stable the ecosystem is likely to be.

Biodiversity is seen as a reservoir of resources to be drawn upon for the manufacture of
food, pharmaceutical, and cosmetic products.

LOSS OF BIODIVERSITY
Biodiversity loss refers to the decline or disappearance of biological diversity.

Since the last few decades, growth in human population has increased the rate of
consumption of natural resources. It has accelerated the loss of species and habitation in
different parts of the world.
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Climate change

Pollution

Destruction of habitats

Invasive alien species

Overexploitation of the natural environment

Natural calamities.

IUCN CLASSIFICATION OF THREATENED SPECIES

The International Union of Conservation of Nature and Natural Resources (IUCN) has
classified the threatened species of plants and animals into three categories for the
purpose of their conservation:

(a) Endangered species-which are in danger of extinction

(b) Vulnerable species —which are likely to be in danger of extinction
(c) Rare species —which are very small in number.
CONSERVATION AND BIODIVERSITY

All forms of life are so closely interlinked that disturbance in one gives rise to imbalance
in the others.

If species of plants and animals become endangered, they cause degradation in the
environment, which may threaten human being’s own existence.

The Government of India along with 155 other nations have signed the Convention of
Biodiversity at the Earth Summit held at Rio de Janeiro, Brazil in June 1992.

Government of India passed the Wild Life (Protection) Act, 1972, under which
national parks and sanctuaries were established and biosphere reserves declared.

MEGA DIVERSITY CENTERS:--There are some countries which are situated in the
tropical region; they possess a large number of the world’s species diversity. There are 12
such countries, namely Mexico, Columbia, Ecuador, Peru, Brazil, Democratic Republic of
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Congo, Madagascar, China, India, Malaysia, Indonesia and Australia in which these
centers are located.
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Q.1. Name the book in which IUCN (International Union of Conservation of
Nature and Natural Resources), an International organisation publishes
information about species?

a. Whitelist

b. Red list

c. Wildlife list

d.Yellow list
Ansl(b)

Q2. In a more diverse ecosystem
(@)There is environmental stability
(b) Survival is very difficult

(c) There is instability

(d) Species are less

Ans 2 (a)
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Q 3. Species which are the natural inhabitants of the local habitat are called
(a) Endangered Species

(b) Exotic Species

(c) Vulnerable Species

(d) Endemic Species

Ans 3 (d)

Q 4. Which is of the following is not true regarding the causes of loss of
Biodiversity?

(a) Natural calamities

(b) lllegal Hunting

(c) Conservation of plants and animals

(d) Pesticides

Ans 4 (c)

Q5.Select the city and year where convention of biodiversity at the Earth summit
held?

a. At Vietnam in 1994

b. At Rio de Janeiro, Brazil in 1992
c. At Addis Ababa 1996

d. AtRome in 1998
Ans 5 (b)

Q6. There are some countries which are situated in in the tropical region; they

possess a large number of the world's species diversity. They are called what?

a. Hotspots
b. Narrow diversity centre
c. Mega diversity centre

d. Micro diversity centre

Answer: (c)
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Q7.What is the average age of any species and the earth?
a.0ne to four million years

b.One to two million years

c.Five to ten million years

d.Six to seven million years

Ans 7(a)

Q8.The diversity which is reflected by differences in shapes, physical activities and

genetic is called what?

a. Genetic biodiversity
b. Species biodiversity

c. Ecological biodiversity
d. All of the above

Answer 8. (c)

Q.2. Q9.Which of the following countries is not a mega diversity centre?
a. USA and Canada

b. Malaysia and Indonesia

c. Brazil and Columbia

d. Indiaand China

Answer 9. (a)
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One Marks Question

Q1.Why is the biodiversity is unevenly distributed over the earth.?
Answer 1:Biodiversity is not found evenly on the earth. It is richer in the tropics in

comparison to the polar regions because of variation in climatic conditions.

Q2.What is mega diversity centre?
Answer 2. There are some countries which are situated in the tropical region; they
possess a large number of the world’s species diversty. Such centres having richness of

flora and fauna are called mega diversity centres.
Q3.What are endangered species?

Ans 3. Species which are at a high risk of becoming extinct in the near future, if nothing

Is done to improve their situation are called endangered species.
Q4.What are exotic species?

Ans4.Species which are not the natural inhabitants of the local habitat but are introduced

into the system, are called exotic species.

Three Marks Question

Q1.Write about genetic biodiversity?

Answerl : Genetic biodiversity refers to the variation of genes within species. Groups
of individual organisms having certain similarities in their physical characteristics are
called species. Genes are the basic building blocks of various life forms. Human beings
genetically belong to the Homo sapiens group and also differ in their characteristics
such as height, colour, physical appearance, etc., considerably. This is due to diversity.
This genetic diversity is essential for a healthy breeding of population of species.
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Q2.Differentiate between extinct, endangered, vulnerable and rare species with
examples.
Answer 2: The following terms are used to describe some species of plants and animals:
a) Extinct: A species is considered extinct if it has not been seen in the wild for at
least fifty years.
b) Endangered: Species which are at a high risk of becoming extinct in the near
future, if nothing is done to improve their situation.
¢) Vulnerable: Species which are likely to become endangered within the next 25
years, if nothing is done to improve their situation.
d) Rare: Species which have small populations or only live in a small number of

places, and could become vulnerable or endangered quite quickly.

Q3.What is the difference between wild life sanctuary and national parks.
Answer: National Park: A national park is just any piece of land set aside by the
government not to be touched. An example would be the “Emerald Circle” that winds

through the level and area.

Wild Life Sanctuary: A wildlife sanctuary is a specific habitat of an animal that is
endangered. An example would be the wetlands in Arkansas where the Ivory Billed
Woodpecker was recently seen. This is protected in the same way that a national park

IS.

Five Marks Question
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Question 1.What are the major factors that are responsible for the loss of

biodiversity?

Ansl. The major factors that are responsible for the loss of biodiversity are:-

1. Increase in the rate of consumption of natural resources due to growth in human
population.

2. Over exploitation of resources and deforestation to fulfil the needs of large
population.

3. Change in biodiversity due to natural calamities such as earthquakes, floods,
volcanic eruptions, forest fires, droughts, etc. cause damage to the flora and fauna of
the earth,

4. Pesticides and other pollutants such as hydrocarbons and toxic heavy metals
destroy the weak and sensitive species.

5. Introduction of alien species, invasive species, introduced species, non-indigenous
species causes extensive damage to the regional ecosystem.

6. Hunting and poaching of certain type of some animals like tigers, elephants,

rhinoceros, crocodiles, minks and birds have led to their extinction.

Question 2.How can the loss of biodiversity be prevented?

Answer 2. The occurrence of different types of habitat, species, ecosystem, gene pool, a

gene in a particular area in biodiversity. It can be conserved with various conservational

strategies and management of abiotic and biotic resources. Listed below are a few

conservational strategies:

Natural conservation or protection of useful plants and animals in their natural
habitats.

Conserving crucial habitats like breeding and feeding areas, facilitating the growth

and multiplication of endangered species

Regulation or banning hunting activities
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iv.  Through bilateral or multilateral agreements, habitats of migratory entities should

be conserved
v.  Spreading awareness of the significance of conservation of biodiversity
vi.  Avoiding over-exploitation of natural resources

Q3.Biodiversity is important not only for geographers but also for economists.
How?
Answer3: It is rightly said that the biodiversity is important not only for geographers but
also for economists. For all humans, biodiversity is an important resource in their day-to-
day life.
i.  Crop Diversity: One important part of biodiversity is ‘crop diversity’, which is also
called agro-biodiversity.
i. Manufacturing: Biodiversity is seen as a reservoir of resources to be drawn upon
for the manufacture of food, pharmaceutical, and cosmetic products.
ii. ~ Tourism: Biodiversity has given boost to tourism industry.
iv.  Economic Commodities: At the same time, it is also the origin of new conflicts
dealing with rules of division and appropriation of natural resources. Some of the
important economic commodities that biodiversity supplies to humankind are: food

crops, livestock, forests, fish, medicinal resources, etc.

CASE BASED QUESTIONS

Since the last few decades, growth in human population has increased the rate of
consumption of natural resources. It has accelerated the loss of species and habitation in
different parts of the world. Tropical regions which occupy only about one-fourth of the
total area of the world, contain about threefourth of the world human population.
Overexploitation of resources and deforestation have become rampant to fulfil the needs
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of large population. As these tropical rain forests contain 50 per cent of the species on the
earth, destruction of natural habitats have proved disastrous for the entire biosphere.
Natural calamities such as earthquakes, floods, volcanic eruptions, forest fires, droughts,
etc. cause damage to the flora and fauna of the earth, bringing change the biodiversity of
respective affected regions. Pesticides and other pollutants such as hydrocarbons and toxic
heavy metals destroy the weak and sensitive species. Species which are not the natural
inhabitants of the local habitat but are introduced into the system, are called exotic species.
There are many examples when a natural biotic community of the ecosystem suffered
extensive damage because of the introduction of exotic species. During the last few
decades, some animals like tigers, elephants, rhinoceros, crocodiles, minks and birds were
hunted mercilessly by poachers for their horn, tusks, hides, etc. It has resulted in the

rendering of certain types of organisms as endangered category.

Q.1. What was the impact of introduction of exotic species on the flora and fauna

Answer 1.Species which are not the natural inhabitants of the local habitat but are
introduced into the system, are called exotic species. Invasive species are capable of
causing extinctions of native plants and animals, reducing biodiversity, competing with

native organisms for limited resources, and altering habitats

Q.2. What are the factors that determine a species as threatened?

Answer: The following criteria need to be used in categorizing a species as

threatened:
I.  Declination in the number of species at a distressing rate
Ii.  Destruction and modification of their habitat

ii.  Increasing activities of poachers
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Q3.Which are the natural factors that cause damage to flora and fauna?
Ans 3.Natural calamities such as earthquakes, floods, volcanic eruptions, forest fires,

droughts, etc. cause damage to the flora and fauna of the earth, bringing change the

biodiversity of respective affected regions.

SOURCE BASED -2

Q1.Identify the animal species?

Ansl.Red Panda

Q2.Under which category does it come ?

Ans 2.Endangered species

Q3.Who publishes the threatened species list?

Ans 3.IUCN.

SOURCE BASED-3
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All forms of life are so closely interlinked that disturbance in one gives rise to imbalance
in the others. If species of plants and animals become endangered, they cause degradation
in the environment, which may threaten human being’s own existence.The Government of
India along with 155 other nations have signed the Convention of Biodiversity at the Earth

Summit held at Rio de Janeiro, Brazil in June 1992.

Q1.What steps can be taken to conserve the biodiversity?

Ansl.The following steps can be taken to conserve the biodiversity
1.Government Legislation

2.Reduction of invasive species

3.Habitat Restoration

4.Crearing consciousness and responsibility among people.

5.Reducing climate change.

Q2.What steps Indian government has taken to conserve biodiversity?

Ans2.i)To protect, preserve and propagate the variety of species within natural boundaries,
the Government of India passed the Wild Life (Protection) Act, 1972, under which national

parks and sanctuaries were established and biosphere reserves declared.

i) Financial and technical assistance is extended to the State Governments under various
Centrally Sponsored Schemes, viz, ‘Integrated Development of Wildlife Habitats’, ‘Project
Tiger’ and ‘Project Elephant’ for providing better protection and conservation to wildlife.

1Hi)Wildlife Crime Control Bureau has been established for control of illegal trade in
wildlife, including endangered species.

Q3.What were the conservation strategies taken after the Earth Summit,19927?
Ans3. (i) Efforts should be made to preserve the species that are endangered.

(i1) Prevention of extinction requires proper planning and management.
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(i) Varieties of food crops, forage plants, timber trees, livestock, animals and their wild
relatives should be preserved

(iv) Each country should identify habitats of wild relatives and ensure their protection

(v) Habitats where species feed, breed, rest and nurse their young should be safeguarded
and protected.

CHAPTER-4
CLIMATE

GIST OF THE LESSON:
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Weather and Climate, Unity and Diversity in the Monsoon Climate, Factors Determining
the Climate of India, Factors related to Location and Relief Factors Related to Air Pressure
and Wind, Mechanism of Weather in the Winter Season, Mechanism of Weather in the
Summer Season, Inter Tropical Convergence Zone (ITCZ), The Nature of Indian
Monsoon, Onset of the Monsoon, Rain-bearing Systems and Rainfall Distribution, EI-Nino
and the Indian Monsoon, Break in the Monsoon, The Rhythm of Seasons, The Cold
Weather Season, The Hot Weather Season, The Southwest Monsoon Season, Monsoon
Winds of the Arabian Sea, Monsoon Winds of the Bay of Bengal, Characteristics of
Monsoonal Rainfall, Season of Retreating Monsoon, Traditional Indian Seasons,
Distribution of Rainfall, Variability of Rainfall, Climatic Regions of India, Monsoons and
the Economic Life in India, Global Warming.

GENERAL:

o Weather is the momentary state of the atmosphere while climate refers to the
average of the weather conditions over a longer period of time.

o The Inter Tropical Convergence Zone (ITCZ) is a low pressure zone located at
the equator where trade winds converge, and so, it is a zone where air tends to
ascend.

o The seasonal reversal in wind direction during a year is called the monsoon.

o A climatic region has a homogeneous climatic condition which is the result of a
combination of factors.

UNITY AND DIVERSITY IN THE MONSOON CLIMATE

e The monsoon regime emphasises the unity of India with the rest of southeast
Asian region.

o This view of broad unity of the monsoon type of climate should not, however, lead
one to ignore its regional variations which differentiate the weather and climate of
different regions of India.

o The climate of Kerala and Tamil Nadu in the south are so different from that of
Uttar Pradesh and Bihar in the north,and yet all of these have a monsoon type of
Climate.

o The climate of India has many regional variations.

o On a December night, temperature in Drass (Ladakh) may drop down to minus
45°C while Tiruvanantapuram or Chennai on the same night records 20°C.

o While snowfall occurs in the Himalayas, it only rains over the rest of the country.
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¢ While Cherrapunji and Mawsynram in the Khasi Hills of Meghalaya receive rainfall
over 1,080 cm in a year, Jaisalmer in Rajasthan rarely gets more than 9 cm of
rainfall during the same period.

FACTORS DETERMINING THE CLIMATE OF INDIA
1. Factors related to Location and Relief:-

Latitude.

The Himalayan Mountains.

Distribution of Land and Water.

Distance from the Sea.

Altitude.

Relief.

2.Factors Related to Air Pressure and Wind.

To understand the differences in local climates of India, we need to
understand the mechanism of the following three factors:

¢ Distribution of air pressure and winds on the surface of the earth.

e Upper air circulation caused by factors controlling global weather and the inflow
of different air masses and jet streams.

¢ Inflow of western cyclones generally known as disturbances during the winter
season and tropical depressions during the south-west monsoon period into
India, creating weather conditions favorable to rainfall.

The mechanism of these three factors can be understood with reference to winter
and summer seasons of the year separately.

Mechanism of Weather in the Winter Season:-

Surface Pressure and Winds :

e A high pressure centre in the region lying to the north of the Himalayas
develops during winter.

e The surface winds blowing out of the high pressure centre over Central Asia
reach India in the form of a dry continental air mass.

Jet Stream and Upper Air Circulation :

e All of Western and Central Asia remains under the influence of westerly
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winds along the altitude of 9-13 km from west to east.
e These winds blow across the Asian continent at latitudes north of the
Himalayas roughly parallel to the Tibetan highlands are known as jet streams.

e |t is believed that this southern branch of the jet stream exercises an important
influence on the winter weather in India.

Western Cyclonic Disturbance and Tropical Cyclones :

e The western cyclonic disturbances which enter the Indian subcontinent from
the west and the northwest during the winter months,originate over the
Mediterranean Sea.

e Tropical cyclones originate over the Bay of Bengal and the Indian ocean.

These tropical cyclones have very high wind velocity and heavy rainfall and
hit the Tamil Nadu, Andhra Pradesh and Orissa coast.

Mechanism of Weather in the Summer Season

e By the middle of July, the low pressure belt nearer the surface [termed as
Inter Tropical Convergence Zone (ITCZ)] shifts northwards, roughly
parallel to the Himalayas between 20° N and 25° N.

e meteorologists have found an interrelationship between the northward shift
of the equatorial trough (ITCZ) and the withdrawal of the westerly jet
stream from over the North Indian Plain.

Surface Pressure and Winds :

Jet Streams and Upper Air Circulation :

e An easterly jet stream flows over the southern part of the Peninsula in
June, and has a maximum speed of 90 km per hour.

e In August, it is confined to 15°latitude, and in September up to 22° N
latitudes.

Easterly Jet Stream and Tropical Cyclones :

e The easterly jet stream steers the tropical depressions into India.
e The tracks of these depressions are the areas of highest rainfall in India.
e The frequency at which these depressions visit India, their direction

and intensity, all go a long way in determining the rainfall pattern during
the southwest monsoon period.
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Inter Tropical Convergence Zone (ITCZ)

The Inter Tropical Convergence Zone (ITCZ) is a low pressure zone located at the equator
where trade winds converge, and so, it is a zone where air tends to ascend. In July, the
ITCZ is located around 20°N-25°N latitudes (over the Gangetic plain), sometimes called
the monsoon trough. This monsoon trough encourages the development of thermal low
over north and northwest India. Due to the shift of ITCZ, the trade winds of the southern
hemisphere cross the equator between 40° and 60°E longitudes and start blowing from
southwest to northeast due to the Coriolis force. It becomes southwest monsoon. In winter,
the ITCZ moves southward, and so the reversal of winds from northeast to south and
southwest, takes place. They are called northeast monsoons.

THE NATURE OF INDIAN MONSOON

Systematic studies of the causes of rainfall in the South Asian region help to understand
the causes and salient features of the monsoon, particularly some of its important
aspects,such as:

(i) The onset of the monsoon.

(if) Rain-bearing systems (e.g. tropical cyclones) and the relationship
between their frequency and distribution of monsoon rainfall.

Break in the monsoon.

During the south-west monsoon period afterhaving rains for a few days, if rain fails to
occur for one or more weeks, it is known as break in the monsoon. These dry spells are
quite common during the rainy season. These breaks in the different regions are due to
different reasons:

(i) In northern India rains are likely to fail if the rain-bearing storms are not
very frequent along the monsoon trough or the ITCZ over this region.
(ii) Over the west coast the dry spells are associated with days when winds

blow parallel to the coast.

THE RHYTHM OF SEASONS
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The meteorologists recognise the following four seasons :-
(i) the cold weather season

(ii) the hot weather season

(iii) the southwest monsoon season

(iv) the retreating monsoon season

(i)The Cold Weather Season:-

Temperature :

e The mean daily temperature remains below 21°C over most
parts of northern India.

¢ The night temperature may be quite low, sometimes going below freezing
point in Punjab and Rajasthan.

e The snowfall in the nearby Himalayan ranges creates cold wave situation.

e the mean maximum

e temperature for January at Thiruvanantapuram is as high as 31°C

Pressure and Winds :

e The weather in this season is characterised by feeble high pressure
conditions over the northern plain.

¢ In south India, the air pressure is slightly lower. The isobars of 1019 mb and
1013 mb pass through northwest India and far south, respectively.

e Winds start blowing fromNorthwestern high pressure zone to the low air
pressure zone over the Indian Ocean in the south.

Rainfall :

e The precipitation is in the form of snowfall in the lower Himalayas.
e The average winter rainfall in Delhi is around 53 mm. In Punjab and
Bihar, rainfall remains between 25 mm and 18 mm respectively.

e Central parts of India and northern parts of southern Peninsula also get
winter rainfall occasionally.

e During October and November ,northeast monsoon while crossing over
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the Bay of Bengal, picks up moisture and causes torrential rainfall over
the Tamil Nadu coast, southern Andhra Pradesh, southeast Karnataka and
southeast Kerala.

The Hot Weather Season:-

Temperature:

e In most parts of India, temperatures recorded are between 30°-32°C.

e north-western part of India, temperatures around 48°C are not
uncommon.

e Due to altitude, the temperatures in the hills of Western Ghats remain
below 25°C.

Pressure and Winds :

e The summer months are a period of excessive heat and falling air
pressure in the northern half of the country.

e In the heart of the ITCZ in the northwest,the dry and hot winds
known as ‘Loo’, blow in the afternoon.

e A sudden contact between dry and moist air masses gives rise to
local storms of great intensity.

e These local storms are associated with violent winds, torrential rains
and even hailstorms.

Some Famous Local Storms of Hot Weather Season

(i) Mango Shower : Towards the end of summer, there are pre-monsoon showers which
are a common phenomena in Kerala and coastal areas of Karnataka. Locally, they
are known as mango showers since they help in the early ripening of mangoes.

(if) Blossom Shower : With this shower,coffee flowers blossom in Kerala and nearby
areas.

(ii1) Nor Westers :These are dreaded evening thunderstorms in Bengaland Assam. Their
notorious nature can be understoodfrom the local nomenclature of ‘Kalbaisakhi’, a
calamity of themonth of Baisakh.These showers are useful for tea,jute andrice
cultivation. In Assam,these storms are known as “BardoliChheerha”.

(iv) Loo : Hot, dry and oppressing winds blowing in the Northern plains from Punjab
to Bihar with higher intensity between Ihi and Patna.
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THE SOUTHWEST MONSOON SEASON

e The rain in the southwest monsoon season begins rather abruptly.

¢ This sudden onset of the moisture-laden winds associated with violent thunder
and lightening, is often termed as the “break™ or “burst” .

e The monsoon may burst in the first week of June in the coastal areas of Kerala,
Karnataka, Goa and Maharashtra.

e The monsoon approaches the landmass in two branches:
(i) The Arabian Sea branch
(if) The Bay of Bengal branch.

Monsoon Winds of the Arabian Sea

e Its one branch is obstructed by the Western Ghats. These winds climb the slopes
of the Western Ghats from
900-1200 m. Soon, they become cool,and as a result, the windward side of the
Sahyadris and Western Coastal Plainreceive very heavy rainfall ranging between
250 cm and 400 cm.

e Another branch of the Arabian sea monsoon strikes the coast north of Mumbai.

e A third branch of this monsoon wind strikes the Saurashtra Peninsula and the
Kachchh.

Monsoon Winds of the Bay of Bengal

e The Bay of Bengal branch strikes the coast
of Myanmar and part of southeast Bangladesh.

e Tamil

e Nadu coast remains dry during this season.

¢ |ts one branch moves westward along the Gangaplains reaching as far as the
Punjab plains.The other branch moves up the Brahmaputra valley in the north
and the northeast, causing widespread rains.

Characteristics of Monsoonal Rainfall

eRainfall received from the southwest monsoons is seasonal in character,which occurs
between June and September.

e Monsoonal rainfall is largely governed by relief or topography.
e The monsoon rainfall has a declining trend with increasing distance from the sea.
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e The summer rainfall comes in a heavy downpour leading to considerable run off and
soil erosion.

e |ts spatial distribution is also uneven which ranges from 12 cm to more than 250 cm.

e The beginning of the rains sometimes considerably delayed over the whole or a part
of the country.

Season of Retreating Monsoon

e The months of October and November are known for retreating monsoons.

e The monsoon retreats from the western Rajasthan by the first week of
September.

e By the middle of December, the centre of low pressureis completely removed
from the Peninsula.

e The retreating southwest monsoon season
Is marked by clear skies and rise in temperature.

e The widespread rain in this season is associated with the passage of cyclonic
depressions which originate over the Andaman Sea and manage to cross the
eastern coast of the southern Peninsula.

e A bulk of the rainfall of the Coromondal coast is derived from these depressions
and cyclones.

Distribution of Rainfall
The average annual rainfall in India is about125 cm, but it has great spatial variations

Areas of High Rainfall : The highest rainfall occurs along the west coast, on the Western
Ghats, as well as in the sub-Himalayan areas is the northeast and the hills of Meghalaya.
Here the rainfall exceeds 200 cm. In some parts of Khasi and Jaintia hills, the rainfall
exceeds1,000 cm

Areas of Medium Rainfall : Rainfall between100-200 cm is received in the southern parts
of Gujarat, east Tamil Nadu, northeastern Peninsula covering Orissa, Jharkhand, Bihar,
eastern Madhya Pradesh, northern Ganga plain.

Areas of Low Rainfall :Western Uttar Pradesh,Delhi, Haryana, Punjab, Jammu and
Kashmir,eastern Rajasthan, Gujarat and Deccan Plateau

receive rainfall between 50-100 cm.Areas of Inadequate Rainfall: Parts of the Peninsula,
especially in Andhra Pradesh,Karnataka and Maharashtra, Ladakh and most of western
Rajasthan receive rainfall below 50 cm.
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Snowfall is restricted to the Himalayan region.

Variability of Rainfall

e A characteristic feature of rainfall in India is its
variability. The variability of rainfall is computed
with the help of the following formula:

Standard Deviation
CV = e e e x100

Mean
e Wwhere C.V. is the coefficient of variation.

Climatic Regions of India

Climatic Regions of India According to Koeppen’s Scheme

Type of Climate Areas
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Amw Monsoon with short dry season
As — Monsoon with dry summer

Aw — Tripical savannah

Bwhw — Semi-arid steppe climate

Bwhw — Hot desert

Cwg — Monsoon with dry winter

Dfc — Cold humid winter with short
summer

E — Polar type

West coast of India south of Goa
Coromandel coast of Tamil Nadu
Most of the Peninsular plateaus,
south of the Tropic of Cancer

North-western Gujarat, some parts
of

western Rajasthan and Punjab
Extreme western Rajasthan

Ganga plain, eastern Rajasthan,
northern Madhya Pradesh, most of
North-east India

Arunachal Pradesh

Jammu and Kashmir, Himachal

Pradesh and Uttaranchal

Monsoons and the Economic Life in India:-

(i) Monsoon is that axis around which revolves the entire agricultural cycle of India.

(it) Except Himalayas all the parts of the country have temperature above the threashold
level to grow the crops or plants throughout the year..

104 |Page




(iii) Regional variations in monsoon climate help in growing various types of crops.

(iv) Variability of rainfall brings droughts or floods every year in some parts of the
country.

(v) Agricultural prosperity of India depends very much on timely and adequately
distributed rainfall.

(vi) Sudden monsoon burst creates problem of soil erosion over large areas in India.
GLOBAL WARMING

The temperature of the world is significantly increasing. Carbon dioxide

produced by human activities is a major source of concern. This gas, released to the
atmosphere in large quantities by burning of fossil fuel, is increasing gradually. Other
gases like methane, chlorofluorocarbons,and nitrous oxide which are present in much
smaller concentrations in the atmosphere,together with carbon dioxide are known as

green house gases. These gases are better absorbers of long wave radiations than
carbondioxide, and so, are more effective at enhancing the green house effect. These

gases have been contributing to global warming. It is said that due to global warming
the polar ice caps and mountain glaciers would melt and the amount of water in the

oceans would increase.

MCQ QUESTIONS
Choose the right answer from the four alternatives given below.

1. What causes rainfall on the coastal areas of Tamil Nadu in the beginning of
winters?
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(a) South-West monsoon (c) North-Eastern monsoon

(b) Temperate cyclones (d) Local air circulation
2. What is the proportion of area of India which receives annual rainfall less
than 75 cm?
(a) Half (c) Two-third
(b) One-third (d) Three-fourth

3. Which one of the following is not a fact regarding South India?
(a) Diurnal range of temperature is less here.
(b) Annual range of temperature is less here.
(c) Temperatures here are high throughout the year.
(d) Extreme climatic conditions are found here.

4. Which one of the following phenomenon happens when the sun shines
vertically over the Tropic of Capricorn in the southern hemisphere?

(a) High pressure develops over North-western India due to low
temperatures.

(b) Low pressure develops over North-western India due to high
temperatures.

(c) No changes in temperature and pressure occur in north-western
India.

(d) ‘Loo’ blows in the North-western India.

5. In which of the following states in India do we find ‘As’ type of climate as
per Koeppen’s classification?

(@) In Kerala and coastal Karnataka

(b) In Andaman and Nicobar Islands
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(c) On Coromandal coast
(d) In Assam and Arunachal Pradesh

6. What causes rainfall on the coastal areas of Tamil Nadu in the beginning of
winters?
(a) South-West monsoon
(b) Temperate cyclone
(c) North- Eastern monsoon
(d) Local air circulation
7. Inwhich of the following states in India do we find ‘E’ type of climate as per
Koeppen’s classification?
(a) In Kerala and coastal Karnataka
(b) Himachal Pradesh and Ladakh
(c) On Coromandel Coast
(d) In Assam and Arunachal Pradesh
8. In which of the following state in India do we find ‘Dfc’ type of climate as per
Koeppen’s classification?
(a) In Kerala and coastal Karnataka
(b)In Andaman and Nicobar Islands
(c) On Coromandel Coast
(d) In Arunachal Pradesh
9. Which of the following places receives the highest rainfall in the world?
(a) Mawsynram
(b)Cherrapunchi
(c) Silchar
(d)Guwahati
10.The wind blowing in the northern plains in summers us known as:
(a)KaalBaisakhi
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(b)Trade Winds
(c)Loo
(d)None of the above
11.Which one of the following causes rainfall during winters in north-western part
of India:
(a) Cyclonic depression
(b) Western Disturbances
(c) Retreating monsoon
(d) South- monsoon
12.Monsoon arrives in India approximately in:
(a) Early May
(b) Early June
(c) Early July
(d) Early August
13.Which one of the following characterizes the cold weather season in India?
(@) Warm days and warm nights
(b) Warm days and cold nights
(c) Cool days and cold nights
(d) Cold days and warm nights

14.Which of the following pair is not correctly matched:- 1
Local Storm Associated
(a) Mango Shower kerala
(b) Blossom Shower Himachal Pradesh
(c)NorWester Bengal
(d) Loo Punjab

15.Which of the following pair is not correctly matched:-
Symbol Type of Climate
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(a) Amw - Monsoon with short dry season

(b) As — Monsoon with dry summer
(c)Aw — Polar Type
(d) Bwhw — Semi-arid steppe climate
16.Which of the following pair is not correctly matched:-
Rainfall Area
(@) Above 200 CM Ladakh
(b) 100-200CM Gujarat and Northern Ganga Plain
(c) 50-100 CM Punjab and Jammu Kashmir
(d) Below 50CM Western Rajasthan

17.Consider the following and choose the correct answer from the given options-
| The Tamil Nadu coast remain dry during this season.
Il The Tamil Nadu coast is situated parallel to the Bay of Bengal branch of
southwest monsoon.
Options-
a. Both the statements are correct
b. Both the statements are correct and statement Il gives correct reason for
statement |
c. Both the statements are correct but not related with each other
d. Both the statements are incorrect
18.Consider the following and choose the correct answer from the given options-
I EI-Nino is a complex weather system that appears once every three to seven
years, bringing drought, floods and other weather extremes to different parts of
the world.
[1The word EI-Nino means ‘Child Christ’ because this current appears around
Christmas in December.
Options-
a. Both the statements are correct

b. Both the statements are correct and statement Il gives correct reason for
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statement |

c. Both the statements are correct but not related with each other

d. Both the statements are incorrect

19.Consider the following and choose the correct answer from the given options-

| The Inter Tropical Convergence Zone (ITCZ) is a high pressure zone located at

the equator where trade winds converge.

I1. In winterthe ITCZ moves norththward.

Options-

a. Both the statements are correct

b. Both the statements are correct and statement Il gives correct reason for

statement |

c. Both the statements are correct but not related with each other

d. Both the statements are incorrect

20.Match the column I with column Il and choose the correct answer with the help

of Given Codes.

Symbol

| Amw

[AS —

HTAwW —
IVBwhw —
VBwhw —
VICwg —

Codes-

I 1 1!
a.6 5 4
b.1 2 3
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Type of Climate
1 Monsoon with dry winter
2 Hot desert
3 Semi-arid steppe climate
4 Monsoon with dry summer
5 Tripical savannah

6 Monsoon with short dry season



C.6 4 3) 3 2 1
d. 2 3 1 3) 4 6

ANSWER KEY
1. C2B 3D 4A 5C6C7.B 8D 9A 10 C

11.B 12.B 13.B 14B 15.C 16.A 17.B 18.C 19. D 20.C

THREE MARKS QUESTIONS
Q.1 What are the three important factors which influence the mechanism of Indian
Monsoon?
Ans. (i)Surface, pressure and winds.
(ii)Jet stream and upper air circulation.
(iif)Western disturbances and tropical cyclones.
Q.2 What is the Inter-Tropical Convergene Zone?
Ans. The Inter Tropical Convergence Zone (ITCZ) is a low pressure zone located at
the equator where trade winds converge, and so, it is a zone where air tends to ascend.
In July, the ITCZ is located around 20°N-25°N latitudes (over the Gangetic plain),
sometimes called the monsoon trough. This monsoon trough encourages the
development of thermal low over north and northwest India.
Q.3 What is meant by ‘bursting of monsoon’? Name the place of India which gets
the
highest rainfall.
Ans. This sudden onset of the moisture-laden winds associated with violent thunder and
lightening, is often termed as the “break” or “burst” of the monsoons. Mawsynram is
the place of India which gets the highest rainfall.
Q.4 Define ‘climatic region’? What are the bases of Koeppen’s classification?
Ans. A climatic region has a homogeneous climatic condition which is the result of a
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combination of factors. Koeppen classification of climate based on monthly values of
temperature and precipitation.

Q.5 Which type(s) of cyclones cause rainfall in north-western India during winter?
Where do they originate?

Ans. Cyclones commonly known as western disturbances cause rainfall in northwest

India during winters. It originate on and adjoining the Mediterranean Sea.

Q.6 What is Jet stream? How does it impact Indian climate?

Ans. Jet streams are cold fast blowing winds that develop in the upper layers of the

atmosphere. (ii) They influence the climate of India as the westerly jet stream prevails over

the North Indian Plains during the winter months, while the easterly jet stream steers the

tropical depression over India.

Q.7 Write three characteristics of cold weather seasons.
Ans. (1) December and January are the coldest months in the northern plain.
(2) The snowfall in the nearby Himalayan ranges creates cold wave situation.
(3) In south India, the air pressure is slightly lower.
(4) Northeast monsoon causes torrential rainfall over the
Tamil Nadu coast, southern Andhra Pradesh, southeast Karnataka and southeast
Kerala.
Q.8 How does the monsoon affect the economic life in India?
Ans. (i) Monsoon is that axis around which revolves the entire agricultural cycle of
India. It is because about 64 per cent people of India depend on agriculture for
their livelihood and agriculture itself is based on southwest monsoon. Agricultural
prosperity of India depends very much on timely and adequately distributed
rainfall. If it fails, agriculture is adversely affected particularly in those regions
where means of irrigation are not developed.
Q.9 Name the traditional Indian seasons followed by most people India.
Ans. Vasanta Chaitra-Vaisakha March-April
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Grishma Jyaistha-Asadha May-June
Varsha Sravana-Bhadra  July-August
Sharada Asvina-Kartika September-October
Hemanta Margashirsa-Pausa November-December
Shishira Magha-Phalguna January-February
Q.10 Why the Tamil Nadu coast remains dry during the southwest monsoon
season?
Ans: There are two factors responsible for it:
(i) The Tamil Nadu coast is situated parallel to the Bay of Bengal branch of southwest
monsoon.
(ii) It lies in the rainshadow area of the Arabian Sea branch of the south-west monsoon.
Q.11 Mention the formula used for calculation of the variability of rainfall.
Ans.

Standard Deviation

Mean
« where C.V. is the coefficient of variation.

Q.12 What do you understand by ‘Mango showers’?

Ans: Mango Shower : Towards the end of summer, there are pre-monsoon showers
which are a common phenomena in Kerala and coastal areas of Karnataka.
Locally, they are known as mango showers since they help in the early ripening of

mangoes.

Q.13 What is EI-Nino? How is it related to Indian monsoon?

EI-Nino is a complex weather system that appears once every three to seven
years, bringing drought, floods and other weather extremes to different parts of the
world. EI-Nino is used in India for forecasting long range monsoon rainfall.

Q.14 Identify the four seasons based on Indian meteorology.

Ans. In India the year is divided into four seasons based on Indian meteorology.
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The cold weather season — begins from December to February.
The hot weather season — begins from March to May.

The south-west monsoon season — begins from June to September.
The retreating monsoon season - begins from October to November

Q.15 What is the local name of a thunderstorm in Assam and Bengal?

Ans: These are dreaded evening thunderstorms in Bengal and Assam. Their notorious
nature can be understood from the local nomenclature of ‘Kalbaisakhi’, a calamity
of the month of Baisakh. These showers are useful for tea, jute and rice cultivation.
In Assam, these storms are known as “Bardoli Chheerha”.

FIVE MARKS QUESTIONS

Q.1Notwithstanding the broad climatic unity, the climate of India has many

regional variations. Elaborate this statement giving suitable examples.

Ans. The following regional variations in climate of India are usually observed:

1 In the summer the mercury occasionally touches 55°C in the western

Rajasthan, it drops down to as low as minus 45°C in winter around Leh.

On a December night, temperature in Drass (Jammu and Kashmir) may drop

down to minus 45°C while Tiruvanantapuram or Chennai on the same night

records 20°C or 22°C

2. Cherrapunji and Mawsynram in the Khasi Hills of Meghalaya receive rainfall

over 1,080 cm in a year, Jaisalmer in Rajasthan rarely gets more than 9 cm of

rainfall during the same period.

3. Most parts of the country get rainfall during June-September, but on the

coastal areas of Tamil Nadu, it rains in the beginning of the winter season.

4. The Ganga delta and the coastal plains of Orissa are hit by strong rain-bearing

storms almost every third or fifth day in July and August while the Coromandal

coast, a thousand km to the south, goes generally dry during these months.

Q.2 How many distinct seasons are found in India as per the Indian

Meteorological Department? Discuss the weather conditions associated
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with any one season in detail.
Ans.The meteorologists recognise the following four seasons :
(i) the cold weather season
(i) the hot weather season
(iii) the southwest monsoon season
(iv) the retreating monsoon season.
The Cold Weather Season:-
Temperature:
« The mean daily temperature remains below 21°C over most parts of northern India.
« The night temperature may be quite low, sometimes going below freezing point in
Punjab and Rajasthan.
« The snowfall in the nearby Himalayan ranges creates cold wave situation.
+ the mean maximum
 temperature for January at Thiruvanantapuram is as high as 31°C
Pressure and Winds :
» The weather in this season is characterized by feeble high pressure conditions over the
northern plain.
* Insouth India, the air pressure is slightly lower. The isobars of 1019 mb and 1013 mb
pass through northwest India and far south, respectively.
« Winds start blowing from
» Northwestern high pressure zone to the low air pressure zone over the Indian Ocean
in the south.
Rainfall:
» The precipitation is in the form of snowfall in the lower Himalayas.
» The average winter rainfall in Delhi is around 53 mm. In Punjab and Bihar, rainfall
remains between 25 mm and 18 mm respectively.
« Central parts of India and northern parts of southern Peninsula also get winter
rainfall occasionally.
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» During October and November, northeast monsoon while crossing over the Bay of
Bengal, picks up moisture and causes torrential rainfall over the Tamil Nadu coast,

southern Andhra Pradesh, southeast Karnataka and southeast Kerala.

Q.3Explain the factors related to Location and Relief which determine the climate
of India.

Ans. Factors related to Location and Relief:-

Latitude:-

The Tropic of Cancer passes through the central part of India in east-west direction.
Thus, northern part of the India lies in sub-tropical and temperate zone and the part lying
south of the Tropic of Cancer falls in the tropical zone. The tropical zone being nearer to
the equator, experiences high temperatures throughout the year with small daily and annual
range.

The Himalayan Mountains: The lofty Himalayas in the north along with its

extensions act as an effective climatic divide. The towering mountain chain provides

an invincible shield to protect the subcontinent from the cold northern winds. These

cold and chilly winds originate near the Arctic circle and blow across central and

eastern Asia. The Himalayas also trap the monsoon winds, forcing them to shed their

moisture within the subcontinent.
Distance from the Sea: With a long coastline, large coastal areas have an equable climate.
Areas in the interior of India are far away from the moderating influence of the sea. Such
areas have extremes of climate. That is why; the people of Mumbai and the Konkan coast
have hardly any idea of extremes of temperature and the seasonal rhythm of weather.
Altitude: Temperature decreases with height. Due to thin air, places in the mountains are
cooler than places on the plains. For example, Agra and Darjeeling are located on the same
latitude, but temperature of January in Agra is 16°C whereas it is only 4°C in Darjiling.
Relief : The physiographic or relief of India also affects the temperature, air pressure,
direction and speed of wind and the amount and distribution of rainfall. The windward
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sides of Western Ghats and Assam receive high rainfall. During June-September whereas
the southern plateau remains dry due to its leeward situation along the Western Ghats.
Q.4 Give an account of mechanism of weather in winter season.
Ans. Mechanism of Weather in the Winter Season:-
Surface Pressure and Winds:
« A high pressure centre in the region lying to the north of the Himalayas develops during
winter.
« The surface winds blowing out of the high pressure centre over Central Asia reach India
in the form of a dry continental air mass.
Jet Stream and Upper Air Circulation:
« All of Western and Central Asia remains under the influence of westerly winds along
the altitude of 9-13 km from west to east.
« These winds blow across the Asian continent at latitudes north of the Himalayas roughly
parallel to the Tibetan highlands are known as jet streams.
« Itis believed that this southern branch of the jet stream exercises an important influence
on the winter weather in India.
Western Cyclonic Disturbance and Tropical Cyclones:
« The western cyclonic disturbances which enter the Indian subcontinent from the

West and the northwest during the winter months, originate over the Mediterranean
Sea.
« Tropical cyclones originate over the Bay of Bengal and the Indian ocean. These tropical
cyclones have very high wind velocity and heavy rainfall and hit the Tamil Nadu, Andhra
Pradesh and Orissa coast.
Q.5 Give the distribution of rainfall in India.
Ans. Distribution of Rainfall
The average annual rainfall in India is about 125 cm, but it has great spatial variations: -
Areas of High Rainfall: The highest rainfall occurs along the west coast, on the Western
Ghats, as well as in the sub-Himalayan areas is the northeast and the hills of Meghalaya.
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Here the rainfall exceeds 200 cm. In some parts of Khasi and Jaintia hills, the rainfall
exceeds1,000 cm
Areas of Medium Rainfall: Rainfall between100-200 cm is received in the southern parts
of Gujarat, east Tamil Nadu, northeastern Peninsula covering Orissa, Jharkhand, Bihar,
eastern Madhya Pradesh, northern Ganga plain.
Areas of Low Rainfall: Western Uttar Pradesh, Delhi, Haryana, Punjab, Jammu and
Kashmir, eastern Rajasthan, Gujarat and Deccan Plateau
receive rainfall between 50-100 cm. Areas of Inadequate Rainfall: Parts of the Peninsula,
especially in Andhra Pradesh, Karnataka and Maharashtra, Ladakh and most of western
Rajasthan receive rainfall below 50 cm.
Snowfall is restricted to the Himalayan region.
Q.6 Write the five Characteristics of Monsoonal Rainfall.
Ans. 1.Rainfall received from the southwest monsoons is seasonal in character, which
occurs between June and September.
2. Monsoonal rainfall is largely governed by relief or topography.
3. The monsoon rainfall has a declining trend with increasing distance from the sea.
4. The summer rainfall comes in a heavy downpour leading to considerable run off
and soil erosion.
5. Its spatial distribution is also uneven which ranges from 12 cm to more than 250cm.
6. The beginning of the rains sometimes considerably delayed over the whole or a
part of the country.
Q7. What is global warming? Give reasons.
Global warming refers to the increase in the average temperature of the earth's surface
The temperature of the world is increasing nowadays.
Carbon dioxide is the major source of global warming. This gas is released to the
atmosphere by burning of fossil fuel.
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Other gases like methane, chlorofluorocarbons, ozone and nitrous oxide which are present
in much smaller concentrations in the atmosphere, together with carbon dioxide are known
as greenhouse gases. These gases are contributing to global warming.

Rapid industrialization and technological changes, the revolution in agriculture and
transport sectors has resulted in large supplies of carbon dioxide and methane which cause
global warming.

SOURCE BASED QUESTIONS

THE SOUTHWEST MONSOON SEASON

As a result of rapid increase of temperature in May over the northwestern plains, the low
pressure conditions over there get further intensified. By early June, they are powerful
enough to attract the trade winds of Southern Hemisphere coming from the Indian Ocean.
These southeast trade winds cross the equator and enter the Bay of Bengal and the Arabian
Sea, only to be caught up in the air circulation over India. Passing over the equatorial warm
currents, they bring with them moisture in abundance. After crossing the equator, they
follow a southwesterly direction. That is why they are known as southwest monsoons. The
rain in the southwest monsoon season begins rather abruptly. One result of the first rain is
that it brings down the temperature substantially. This sudden onset of the moisture-laden
winds associated with violent thunder and lightning, is often termed as the “break™ or
“burst” of the monsoons. The monsoon may burst in the first week of June in the coastal
areas of Kerala, Karnataka, Goa and Maharashtra while in the interior parts of the country,
it may be delayed to the first week of July. The day temperature registers a decline of 5°C
to 8°C between mid-

June and mid-July. As these winds approach the land, their southwesterly direction is
modified by the relief and thermal low pressure over the north west India.

Q1. Which one of the following places receives the highest rainfall in the world?

(a) Silchar

(b) Mawsynram

(c) Cherrapunji
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(d) Guwanhati

Q.2 Which of the following is used for forecasting the long range of monsoon rainfall ?
(a) EI-Nino

(b) trade winds

(c) Eastern jet-flow

(d) none of the

Q.3Monsoon arrives in India approximately in:

(a) Early May

(b) Early July

(c) Early June

(d) Early August

Q.4 Most parts of India receive rainfall during which of the following months?
(a) June to September

(b) May to July

(c) September to March

(d) None of these

Q.5 Monsoon rainfall is mainly controlled by which of the following?

(a) low air pressure

(b) relief

(c) Kaal Baisakhi

(d) trade winds

CHAPTER-5

NATURAL VEGETATION
GIST OF CHAPTER

Natural vegetation-Natural vegetation refers to plant community that has been left
undisturbed over a long time.
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India is a land of great variety of natural vegetation due to variation in climate and the
soil.

TYPES OF FOREST

Indian forests can be divided into the following groups/types

1. TROPICAL EVERGREEN AND SEMI EVERGREEN FORESTS
2. TROPICAL DECIDUQOUS FOREST

3. TROPICAL THORN FOREST

4. MONTANE FOREST

5. LITTORAL AND SWAMP FOREST

TROPICAL EVERGREEN AND SEMI EVERGREEN FORESTS
These forests are found in warm and humid areas which receive annual rainfall
More than 200 cm.

Average height of trees is about 60 meters.

There is no definite time for trees to shed their leaves so these forests appear green all the
year and called as Evergreen forests.

Important trees of these forests are Rosewood, mahogany, Ebony etc.

These forests are found in the western slope of the western Ghat, hills of North -East and
Andaman & Nicobar Islands.

white Cedar, hallock and Kail are species of semi evergreen forests which are found in
less rainy parts of these areas.

TROPICAL DECIDUOUS FOREST

These are most widespread forest in India.

They are called as monsoon forest.

These forests are divided into two categories moist and dry deciduous forest.

1. The moist deciduous forest
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These forests are found areas which receive rainfall between 100- 200 cm.

Important species of trees are teak, sal, shisham ,hurra ,mahua , amla , semul ,
kusumé& sandalwood.

2. The dry deciduous forest
These forests are found areas which receive rainfall between 70- 100 cm.

In the higher rainfall regions of the peninsular plateau and Northern Indian plain, these
forests have a parkland landscape.

These trees shed their leaves completely in dry season.

Tendu, palas, amaltas, bel, khair, axelwood are common trees of this types of forests.
3. TROPICAL THORN FOREST

Tropical Thorn forests occur in the areas which receive rainfall less than 50 cm.
These forests consist a variety of grasses and shrubs.

These are found in semi -arid areas of south-west Punjab, Haryana, Rajasthan, Gujrat,
Madhya Pradesh and Uttar Pradesh.

In these forests plants remain leafless for most part of the year.

Important species of trees are babool, ber, wild date palm, Khair, Neem, khejari and palas
etc.

4 MONTANE FOREST

Montane forest can be classified into two types.

1.The Northern Mountain Forests

2. The Southern Mountain Forests

1.The Northern Mountain Forests

The Himalayan Ranges show a succession of vegetation from the Tropical to Tundra.
Tropical Deciduous Forests-Foothills of the mountains

Wet Temperate Forests-1000-2000meter altitudes
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Pine Forests-1500-1750 height

Alpine Forests-3000-4000meter heights

At the higher altitudes mosses and lichens form a part of the Tundra vegetation.
Blue Pines, Spruce, Deodar, Chinnar and walnut are famous trees of these forest.
2. The Southern Mountain Forests

These forests include the forest found in three distinct areas of Peninsular India.

. The western Ghats
ii.  the Vindhyas
ii.  The Nilgiris.
The Temperate forests are called Sholas in the Nilgiris, Annamalai and Palani hills.
some of the other trees include magnolia, laurel, cinchona and wattle.
LITTORAL AND SWAMP FOREST

India Consist about 7 % of the world’s mangrove forest.

They are Highly developed in the Andman and Nicobar islands and the Sunderbans of
West Bengal.

Other areas of significance are the Mahanadi, the Godavari and the Krishna deltas.
FOREST COVER IN INDIA

According to state records the forest area covers 23.28 per cent of the total land area of
the country.

According to India state of Forest Report 2019 the actual forests cover in India is only
21.67 per cent.

Lakshdweephas zeeropercent forest area while Andman& Nicobar have 86.93 percent.

Forest Area-The forest area is the area notified and recorded as the forest land
irrespective of the existence of trees.

Actual forest cover- It is the area occupied by forests with canopy.

FOREST CONSERVATION
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Conservation of forests is of vital importance to the survival and prosperity of
humankind.

India adopted a First Forest Policy in 1952 which was further modified in 1988.

following

Based on the Forest conservation policy the following steps were initiated.

Social Forestry

Social Forestry means management and Protection of forests and afforestation on barren
lands with the purpose of helping in environmental social and rural development.

Social Forestry has classified into three categories,

. Urban Forestry
il Rural Forestry
ili.  Farm Forestry

Farm Forestry is a term applied tothe process under which farmers grow trees for
commercial and non- commercial purposes on their farm lands.

Wild Life

it is estimated that about 4-5 per cent of all known plants and animal species on the earth
are found in India.

Major reasons of the declining wildlife

. Industrial & Technological advancement
ii. Deforestation

ii.  Over grazing

iv.  Hunting

V. Forest fire incidents

Wildlife Conservation in India

In 1972 acomprehensivewildlife Act wasenacted which provides the main legal
framework for Conservation and Protection of wildlife in India.
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There are 101 National Parks & 583 wildlife sancturies in the country.

Special schemes like Project Tiger (1973) and Project Elephant (1992) have been
launched to conserve these species in their habitat in a sustainable manner.

Biosphere Reserve

Biosphere Reserve is a unique and representative ecosystem of terrestrial and coastal
areas, which are internationally recognised within the Framework of UNESCO’s Man
and Biosphere (MAB) Programme.

The Biosphere Reserve aims to achieving the three objectives Conservation,
Development and Logistics.

1 Mark Questions (MCQs)

Q1.Choose the correct location of theforest which are found from southern India to
Himalaya.

(a)Tropical Evergreen-Tropical Deciduous-Tropical Thorn forest-Alpine Forest
(b)Tropical Evergreen-Tropical Thorn forest -Tropical Deciduous - Alpine Forest
(c)Tropical Evergreen-Tropical Deciduous- Alpine Forest -Tropical Thorn forest
(d) Alpine Forest-Tropical Evergreen-Tropical Deciduous-Tropical Thorn Forest
Answer-(a)

2.A- The southern slopes of the Himalayas carry a thicker vegetation cover.
R- The Southern slopes receive higher precipitation than north facing slopes.
(a) R is correct and A is incorrect

(b) A is correct and R is incorrect

(c)A and R both are correct

(d)The A and R both are incorrect

Answer-(c)

3. type of forests are found in warm and humid areas with an annual
precipitation of over 200 cm and mean annual temperature above 22°C.
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a)Tropical Evergreen Forest
(b)Tropical thorn forest
(c)Tundra vegetation

(d Tropical deciduous forest

Ans:(a)
4. What is the average heightof trees in the tropical evergreen forests in India?
A) 30m
B) 40m
C) 50m
D) 60m
Ans: D) 60m.
Q5 Why was the oak forests in Garhwal and Kumaon replaced by pine (chirs) by the
British?
A) Pines were used for making furniture
B) Pines were used for construction activities as it acts as an insulator of heat
C) Pines were needed to lay railway lines
D) Pines were used as fuel to heat home in the cold hilly areas
Ans: C) Pines were needed to lay railway lines.
Q6 Which is the most widespread forests in India?
A) Tropical Evergreen and Semi Evergreen forests
B) Tropical Thorn forests
C) Montane forests
D) Tropical Deciduous forests
Ans: D) Tropical Deciduous forests.
Q7 Which type of forests is grown in places where annual rainfall ranges between 70-
100 cm in India?
A) Tropical Thorn Forests
B) Dry Deciduous Forests
C) Moist Deciduous Forest
D) Tropical Semi Evergreen Forests
Ans: B) Dry Deciduous Forests.
Q8 Parkland landscape is a special feature of which type of forests?
A) Tropical Thorn Forests
B) Moist Deciduous Forest
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C) Dry Deciduous Forests
D) Tropical Evergreen Forests
Ans: C) Dry Deciduous Forests.
Q9 Tussocky grass which grows upto a height of 2 m as the under growth are found
in which forests in India?
A) Tropical Thorn Forests
B) Moist Deciduous Forest
C) Dry Deciduous Forests
D) Tropical Evergreen Forests
Ans: A) Tropical Thorn Forests.
Q10 Mosses and lichens found in the higher altitudes of the Himalayas are grouped
into which category of natural forests?
A) Temperate grassland
B) Tundra vegetation
C) Alpine forest
D) Pasture land
Ans: B) Tundra vegetation.
Q11 What are called the temperate forests in the Nilgiris, Anaimalai and Palani hills
in southern India?
A) Prairies
B) Downs
C) Steppes
D) Sholas
Ans: D) Sholas.
Q12 What is the per cent of forest area as per the State Revenue Department records
in India?
A) 20.08
B) 21.05
C) 22.25
D) 23.28
Ans: D) 23.28
Q.13 Match the following points and choose the correct option.

1. First Forest Policy 1.1972
2.Project Tiger 1l. 1973

3.Project Elephantlll. 1992
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4.Wildlife Protection Act V. 1952
(a)1-1V,2-111,3-11,4-I

(b) 1-1V,2-11,3-1,4-111
(€)1-1V,2-11,3-111,4-I

(d) 1-1,2-11,3-111,4-1V

Answer -c

Q14 When was the modified New Forest Policy come into effect in India?
A) 1980
B) 1988
C) 1990
D) 1992
Ans: B) 1988
Q15 What per cent of the total geographical area is aimed to bring under forest cover
in India as per the New Forest Policy measures?
A) 25%
B) 30%
C) 33%
D) 35%
Ans: C) 33%
Q 16 How many biosphere reserves are there in India as per the data of 2011?
A) 12
B) 15
C) 18
D) 22
Ans: C) 18
Q17Which is the first biosphere reserve in India?
A) Nanda Devi
B) Nokrek
C) Manas
D) Nilgiri
Ans D) Nilgiri.
18. Match List-1 with List-11 and select the correct answer with help of the codes

given below
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List-1 (Biosphere Reserve ) List-11 (State )

1. Nokrek A. Odisha

2. Simlipal B. Meghalaya

3. Panchmarhi C. Andhra Pradesh
4. Seshachalam D. Madhya Pradesh

(a) 1-C,2-D,3-A.4-B(b) 1-B,2-A,3-C,4-D
(c) 1-C,2-A,3-D,4-B (d) 1-B,2-A,3-D,4-C
Answer -d

19. Which one of the following is Head Quarter of Forest Survey of India?

(@) New Delhi (b) Bhopal
(c)Mumbai (d)Dehradun
Answer -d

20.Xerophytes vegetation are found in areas........
(@) Wet climatic areas
(b) Dry climatic areas
(c) Mountain areas
(d)Coastal areas

Answer -b

1 Mark Questions (Very Short Answer)
1.Define Natural Vegetation.

Answer- Natural vegetation refers to a plant
communitythathasbeenleftundisturbed by human.

2. Name any two trees of Tropical Evergreen forests.

Answer- Ebony, Mahogany and Rosewood.
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3. In which type of forest Tussocky grass is found?
Answer-Tropical Thorn Forest

4. In which Mountain Tundra vegetation is found in India?
Answer-Himalayas Mountain

5. Which forests are called as Sholas in Nilgiri and Palani hills?
Answer- Temperate Forests

6. Which two wetlands of India are protected under the Convention of Wetlands
of Internationallmportance(RamsarConvention).

Answer- Chilka Lake (Odisha)and Keoladeo National Park(Rajasthan).
7. In which year First Forest policy was adopted in India?

Answer-1952
8. Define Forest area and actual forest cover area.

Answer-The forest area is the area notified and recorded as the forest land
irrespective of the existence of trees, while the actual forest cover is the area
occupied by forests with canopy.

9. Which is the first Biosphere Reserve in India?

Answer- Nilgiri Biosphere Reserve

10. How many National Parks and Biosphere Reserve in India?
Answer- 103 National Parks and 18 Biosphere Reserve

3 Marks Questions (Short Answer)

Q1 Differentiate between the moist deciduous forests and the dry deciduous forests on the
basis of climatic requirements, features and species.

Ans:
Sl. | Aspects | Moist Deciduous Forests | Dry Deciduous orests
No.
1 Climate Annual rainfall between | Annual rainfall between 70-100
100-200 cm cm
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2 Features Forest cover is denser Less denser than moist

deciduous
3 Species Teak, sal, shisham, hurra, | Tendu, palas, amaltas, bel,
mahua, amla, semul, khair, axlewood, etc.
kusum, and sandalwood
etc.

Q2 What is the per cent of forest area in India? Differentiate between forest area and
actual forest cover.

Ans: (i) The per cent of forest area in India is 23.28.

(if) The forest area is the area notified and recorded as the forest land irrespective of the
existence of trees, while the actual forest cover is the area occupied by forests with
canopy.

(iii) The former is based on the records of the State Revenue Department, while the latter
Is based on aerial photographs and satellite imageries.

Q3 Define social forestry. Classify social forestry as per the National Commission on
Agriculture.

Ans: Definition of Social Forestry: Social forestry means the management and protection
of forests and afforestation on barren lands with the purpose of helping in the
environmental, social and rural development.

Classification of Social Forestry: The National Commission on Agriculture (1976) has
classified social forestry into three categories. These are Urban forestry, Rural forestry
and Farm forestry.

Q4 In which year Wildlife Act was enacted in India? What are the two main
objectives of this Act?

Ans: The Wildlife Act was enacted in India in 1972.

The two main objectives of the Act are-

(i) To provide protection to the endangered species listed in the schedule of the Act, and
(if) To provide legal support to the conservation areas of the country classified as
National parks, sanctuaries and closed areas.

Q.5 Differentiate between Tropical Evergreen and Tropical Deciduous forests.

Sl. | Aspects | Tropical Evergreen | Tropical Deciduous forests

No. forests

1 Rainfall Annual rainfall more than | Annual rainfall between 70-200
200 cm cm
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2 Features | Forest cover is denser Less denser than topical
evergreen forests
3 Species Mahogany, Ebony and Teak, sal ,shishamTendu,

Rosewood etc. palas, amaltas, bel, khair,
axlewood, etc.
4. They fall their leaves in They fall their leaves in a dry

different seasons so like season .
green whole year.
Q.6 What are the reasons of declining wildlife in India?

(i) Industrial and technological advancement brought about a rapid increase in the
exploitation of forest resources.

(i)More and more lands were cleared for agriculture, human settlement, roads,
mining, reservoirs, etc.

(ili)Pressure on forests mounted due to lopping for fodder and fuelwood and
removal of small timber by the local people.

(iv) Grazing by domestic cattle caused an adverseeffectonwildlifeanditshabitat.
(v) Hunting was taken up as a sport by the elite and hundreds of wild animals were

killed in a single hunt. Now commercial poaching isrampant.
(vi) Incidence of forestfire.

5 Marks Questions
Q 7. “The Himalayan ranges show a succession of vegetation from the tropical to the
tundra.” Elucidate the statement.

Ans: The Himalayan ranges show a succession of vegetation from the tropical to the
tundra, which change in with the altitude.

(i) Deciduous forests are found in the foothills of the Himalayas.

(i) It is succeeded by the wet temperate type of forests between an altitude of 1,000-
2,000 m.

(iii) In the higher hill ranges of North-eastern India, hilly areas of West Bengal and
Uttaranchal, evergreen broad leaf trees such as oak and chestnut are predominant.

(iv) Between 1,500-1,750 m, pine forests are also well-developed in this zone, with Chir
Pine as a very useful commercial tree.

(v) Blue pine and spruce appear at altitudes of 2,225-3,048 m. Silver firs, junipers, pines,
birch and rhododendrons, etc. occur between 3,000-4,000 m.

(vi) At higher altitudes, mosses and lichens form part of the tundra vegetation.
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Q8. Mention any five important reasons of the declining of wildlife in India.

Ans: Some of the important reasons of the declining of wildlife are as follows:

(i) Industrial and technological advancement brought about a rapid increase in the
exploitation of forest resources.

(if) More and more lands were cleared for agriculture, human settlement, roads, mining,
reservoirs, etc.

(iii) Pressure on forests mounted due to lopping for fodder and fuel wood and removal of
small timber by the local people.

(iv) Grazing by domestic cattle caused an adverse effect on wildlife and its habitat.

(V) Hunting was taken up as a sport by the elite and hundreds of wild animals were killed
in a single hunt. Now commercial poaching is rampant.

Q.9 Explain the Distribution of various type of Forest in India.

Indianforestscanbedivided into the followinggroups:

(i) Tropical Evergreen andSemiEvergreen forests
(i) Tropical Deciduousforests

lii) Tropical Thornforests

Iv) Montaneforests

(v) Littoral and Swampforests.
(Explanation is required)
Q.10.Describe the various aims of Forest policy.

(i) bringing 33 per cent of the geographical areas under forestcover;

(i)  maintaining environmental stability and to restore forests where
ecological balance was disturbed,;

(iii)  conserving the natural heritage of the country, its biological diversity
and genetic pool;

(iv)  checks soil erosion, extension of the desert lands and reduction of
floods and droughts;

(v)  increasing the forest cover through social forestry and afforestation on
degraded land;

(vi)  increasing the productivity of forests to make timber, fuel, fodder and
food available to rural population dependant on forests, and encourage
the substitutionofwood;

(vii) creatingofamassive people movement involving women to
encourageplantingoftrees,stopfellingoftrees
andthus,reducepressureontheexistingforest.

SOURCE BASED QUESTIONS
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To a vast number of tribal people, the forest is a home, a livelihood, their very existence.
It provides them food, fruits of all kinds, edible leaves, honey, nourishing roots and wild
game. It provides them with material to build their houses and items for practising their
arts. The importance of forests in tribal economy is well-known as they are the source of
sustenance and livelihood for tribal communities. It is commonly believed that the tribal
communities live in harmony with nature and protect forests. Out of a total of 593
districts 187 (2001) have been identified as tribal districts. The tribal districts account for
about 59.8 per cent of the total forest cover of the country whereas the geographical area
of 187 tribal districts forms only 33.6 per cent of the total geographical area of the
country. It demonstrates that tribal districts are generally rich in forest cover.

Forest and tribals are very closely related. The age-old knowledge of tribals regarding
forestry can be used in the development of forests. Rather than treating tribals as minor
forest produce collectors they should be made growers of minor forest produce and
encouraged to participate in conservation.

Answer the following questions

1. Which of the following is the home and livelihood of the tribal people?
(a) Hills

(b) Caves

(c) Forests

(d). Pucca house

2) About what per cent of total forest cover in India comes under tribal districts?
(a). 40%

(b) 50%

(c) 60%

(d) 70%

3) In terms of forest cover tribal districts are generally-

(a). Rich

(b) Poor

(c) Balanced

(d) Destructive

3) What should be an appropriate title of the passage given in this question?

(a) Conserve the forests (b) History of tribal communities
(c). Conserve the wildlife (d) Forests and life
Ans .

1) —(c). Forests
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2) —(c). 60%
3) —(a). Rich
4) —(d). Forests and life

CHAPTER -6

SOILS

Gist of lesson

SOIL:-
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Soil is the mixture of rock debris and organic materials which develop on the earth’s
surface in which plant grow.

THE MAJOR FACTORS AFFECTING THE FORMATION OF SOIL :

1.relief, 2.parent material, 3.climate,4.vegetation 5.life-forms and 6.time. 7. human
activities

COMPONENTS OF THE SOIL
1.mineral particles, 2.humus, 3.water 4. air.

STRUCTURE OF THE SOIL

If we dig a pit on land and look at the soil, we find that it consists of three layers which are
calledhorizons.

Horizon A is the topmost zone, where organic materials have got incorporated with the
mineralmatter, nutrients and water, which are necessary for

the growth of plants.

Horizon Bis a transition zone between the horizon A and horizon C, and contains
matterderived from below as well as from above. It has some organic matter in it, although
the mineralmatter is noticeably weathered.

Horizon C is composed of the loose parent material.

This layer is the first stage in the soil formation process and eventually forms the above
two layers.This arrangement of layers is known as the soil profile.

Underneath these three horizons is the rock which is also known as the parent rock or the
bedrock.Soil, which is a complex and varied entity has always drawn the attention of the
scientists.

CLASSIFICATIONOF SOILS

In ancient times, soils used to be classified into two main groups — Urvara and Usara,
which were fertile and sterile, respectively. In the 16th centrury A.D., soils were classified
on

the basis of their inherent characteristics and external features such as

1. texture, 2. colour, 3. slope of land and 4. moisture content in the soil.

Based on texture, main soil types were identified as 1.sandy, 2.clayey, 3.silty and 4.loam,
etc.

On the basis of colour, they were 1.red, 2.yellow, 3.black, etc.
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the ICAR has classified the Indian soils on the basis of their nature and character as per the
United

STATES DEPARTMENT OF AGRICULTURE (USDA) SOIL TAXONOMY.
(i)Inceptisols (ii) Entisols (iii) Alfisols (iv) Vertisols (v) Aridisols (vi) Ultisols (viii) Others
On the basis of genesis, colour, composition and location, the soils of Indiahave been
classified into:

(i) Alluvial soils(ii) Black soils(iii) Red and Yellow soils(iv) Laterite soils(v) Arid soils
(vi) Saline soils(vii) Peaty soils(viii) Forest soils.

SOIL TYPES:-

Alluvial Soils

1.Alluvial soils are widespread in the northern plains and the river valleys.

2.These soils cover about 40 per cent of the total area of the country.

3.They are depositional soils, transported and deposited by rivers and streams.

4.Through a narrow corridor in Rajasthan, they extend into the plains of Gujarat.

5.In the Peninsular region, they are bound in deltas of the east coast and in the river valleys.
6.They are generally rich in potash but poor in phosphorous.

7.In the Upper and Middle Ganga plain, two different types of alluvial soils have
developed, viz.Khadar and Bhangar. Khadar is the new alluvium and is deposited by floods
annually, which enrichesthe soil by depositing fine silts.

8.Bhangar represents a system of older alluvium, deposited away from the flood plains.

Black Soil

1.Black soil covers most of the Deccan Plateau which includes parts of Maharashtra,
Madhya

Pradesh,Gujarat, Andhra Pradesh and some parts of Tamil Nadu.

2.These soils are also known as the Regur Soil* or the Black Cotton Soil.

3.The black soils are generally clayey, deep and impermeable.

4.They swell and become sticky when wet and shrink when dried. So, during

the dry season, these soil develop wide cracks.

5.Chemically, the black soils are rich in lime, iron, magnesia and alumina.

Red and Yellow Soil
1.Red soil develops on crystalline igneous rocks in areas of low rainfall in the eastern and
southern part of the Deccan Plateau.
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2.Along the piedmont zone of the Western Ghat, long stretch of area is occupied by red
loamy soil.Yellow and Red soils are also found in parts of Odisha and Chattisgarh and in
the southern parts ofthe middle Ganga plain.

3.The soil develops a reddish colour due to a wide diffusion of iron in crystalline and
metamorphicrocks.

4.1t looks yellow when it occurs in a hydrated form.

5.The fine-grained red and yellow soils are normally fertile,

Laterite Soil

1.Laterite has been derived from the Latin word Later which means brick.

2.The laterite soils develop in areas with high temperature and high rainfall.

3.These are the result of intense leaching due to tropical rains.

4.With rain, lime and silica are leached away, and soils rich in iron oxide and aluminum
compoundare left behind.

5.These soils are poor in organic matter, nitrogen, phosphate and calcium, while iron oxide
andpotash are in excess.

6.Hence, laterites are not suitable for cultivation; however, application of manures and
fertilizersare required for making the soils fertile for cultivation.

7.Red laterite soils in Tamil Nadu, Andhra Pradesh and Kerala are more suitable for tree
crops likecashewnut.

8.Laterite soils are widely cut as bricks for use in house construction. These soils have
mainly

developed in the higher areas of the Peninsular plateau.

Arid Soils

1.Arid soils range from red to brown in colour.

2.They are generally sandy in structure and saline in nature. In some areas, the salt content
Is so high that common salt is obtained by evaporating the saline water.

3.Due to the dry climate, high temperature and accelerated evaporation, they lack moisture
andhumus.

4. Lower horizons of the soil are occupied by kankar layers because of the increasing
calcium

5.Arid soils are characteristically developed in western Rajasthan, which exhibit
characteristic aridtopography.

Saline Soils
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1.They are also known as Usara soils.

2.Saline soils contain a larger proportion of sodium, potassium and magnesium, and thus,
they areinfertile, and do not support any vegetative growth.

3.They have more salts, largely because of dry climate and poor drainage. They occur in
arid andsemi-arid regions, and in waterlogged and swampy areas.

4.They lack in nitrogen and calcium. Saline soils are more widespread in western Gujarat,
deltas ofthe eastern coast and in Sunderban areas of West Bengal.

5. In the Rann of Kuchchh, the Southwest Monsoon brings salt particles and deposits there
as a crust.Seawater intrusions in the deltas promote the occurrence of saline soils. In the
areas of intensivecultivation with excessive use of irrigation, especially in areas of green
revolution, the fertilealluvial soils are becoming saline.

Peaty Soils

1.They are found in the areas of heavy rainfall and high humidity, where there is a good
growth ofvegetation.

2.Thus, large quantity of dead organic matter accumulates in these areas, and this gives a
rich

humus and organic content to the soil.

3.0rganic matter in these soils may go even up to 40-50 per cent. These soils are
normally heavyand black in colour.

4.At many places, they are alkaline also.

5.1t occurs widely in the northern part of Bihar, southern part of Uttaranchal and the
coastal areasof West Bengal, Orissa and Tamil Nadu.

Forest Soils

1.Forest soils are formed in the forest areas where sufficient rainfall is available.

2.The soils vary in structure and texture depending on the mountain environment where
they areformed.

3.They are loamy and silty on valley sides and coarse-grained in the upper slopes.

4.1n the snow-bound areas of the Himalayas, they experience denudation, and are acidic
with lowhumus content.

5.Due to erosion and misuse the depth of this soil is became low.

SOIL EROSIONAND CONSERVATI ONS
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1.The destruction of the soil cover is described as soil erosion. The soil forming processes
and theerosional processes of running water and wind go on simultaneously.

2.Forest and other natural vegetation is removed for human settlement, for cultivation, for
grazinganimals and for various other needs.

3.Wind erosion is significant in arid and semi-arid regions.

4 In regions with heavy rainfall and steep slopes, erosion by running water is more
significant.

5.Water erosion which is more serious and occurs extensively in different parts of India,
takes placemainly in the form of sheet and gully erosion.

6 Sheet erosion takes place on level lands after a heavy shower and the soil removal is not
easilynoticeable.

7.But it is harmful since it removes the finer and more fertile top soil. Gully erosion is
common onsteep slopes.

8.Gullies deepen with rainfall, cut the agricultural lands into small fragments and
makethem unfitfor cultivation.

9.A region with a large number of deep gullies or ravines is called a badland topography.
Ravinesare widespread, in the Chambal basin.

10.Besidesthis, they are also found in Tamil Nadu and West Bengal.

11The country is losing about 8,000 hectares of land to ravines

12.Deforestation is one of the major causes of soil erosion.

13.Plants keep soils bound in locks of roots, and thus, prevent erosion.

A fairly large area of arable land in the irrigated zones of India is becoming saline because
of overirrigation.The salt lodged in the lower profiles of the soil comes up to the surface
and destroys its fertility.Chemical fertilizers in the absence of organic manures are also
harmful to the soil. Unless the soilgets enough humus, chemicals harden it and reduce its
fertility in the long run. This problem iscommon in all the command areas of the river

valley projects, which were the First beneficiaries ofthe Green Revolution. According to
estimates, about half of the total land of India is under somedegree of degradation. Every
year, India loses millions of tons of soil and its nutrients to the agentsof its degradation,

which adversely affects our national productivity. So, it is imperative to initiate immediate
steps to reclaim and conserve soils.

SOIL CONSERVATION PRACTIES:-
Contour farming
Strip cropping
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Windbreak

crop rotation
contolling grazing
cover cropping
mixed farming etc.

QUESTI ON ANSVERS SECTI ON START

SECTION A

Choose the right answer from the four alternatives given below:

Q. 1.Which one of the following is the most widespread and most productive category of
soil?
A) Alluvial Soil
B) Laterite Soil
C) Black Sail
D) Forest Sail.

Q.2. ‘Regur Soil’ 1s another name for the.
A) Saline Soil
B) Arid Soil
C) Black Sall
D) Laterite Soil.

Q. 3. A mixture of rock debris and organic materials which develop on earth’s surface and
nurture life is called.

A)Bhangar

B)Bhabar
C) Khadar
D) Soil

Q.4.Loss of fertility of soil is called:
A) Soil Erosion
B) Soil Conservation
C) Soil Degradation
D) Soil Formation
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Q.5.Which soil is formed by occurrence of volcanoes?
A) Alluvial Soil
B) Black Soil
C) Laterite Soil
D) Peaty Soll

Q.6.Which soil is made up by the deposition of rivers?
A) Alluvial Soil
B) Black Soil
C) Laterite Soil
D) Peaty Soil

Q.7.A system of older alluvium, deposit away from the flood plains which is loamy and
clayey is called:

A) Khadar

B) Bhangar

C) Bhabar

D) Degradation

Q.8. What is the colour of arid soil?
A) Brown
B) Yellow
C) Black
D) Red and brown

Q.9. Which soil are also called Usara soils?
A) Alluvial Soil
B) Black Soil
C) Laterite Soil
D) Peaty Soil

Q.10. Laterite has been derived from the latin word ‘Later’ which means:
A) Brick
B) Infertile Land
C) Black
D) Eroded Soil

Q.11. What percent of India is covered with alluvial soil?
A) 20%
B) 30%
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C) 40%
D) 50%

Q12 Which of the following statements/represent characteristics of black soil?
1) It develops cracks during hot weather

2) lron content present in this soil turns in to iron oxide due to diffusion.

3)It’s made of fine clay particals

4) It retains moisture for long.

A) 1 and 3 only
B) 1,2 and 3 only
C) 3and 4 only
D) 1,3 and 4 only

Answer Key
1) A 2) C 3)D 4)C 5D 6) A
7)C 8)D 9)D 10) A 11) C 12) B

SECTION B
( Very short answers type questions)

Ql1.What is soil?
Ans:- Soil is a layer of unconsolidated material at the surface of the earth which has been

derived from rocks and organic matter.

Q 2.How is soil formed?
Ans:lt is formed by gradual disintegration under the influence of various agents.

Q 3.Name the major factors in the formation of soils.
Ans:Parent material, relief, climate, vegetation and drainage.

Q 4.Name the three horizons of the soil.
Ans:

1. A horizon — topmost
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2. B horizon — less leached
3. C horizon — illuvial

Q 5.Name the physical properties of the soil.
Ans:Size, shape and arrangement of particles, the volume and effective depth of the soil.

Q 6.What is ravine?
Ans:It is a small narrow valley with steep sides. It is larger than a gully and smaller than a
canyon.

Q 7.Why soil conservation is important?
Ans:Because it is the most important natural resource for plants, animals and human
beings.

Q 8.Define soil texture.
Ans:Soil texture is the arrangement and relationship of particles of the soil.

Q 9.What does the black colour of the soil indicate?
Ans:It indicates the presence of rich organic matter in the soil.

Q 10.Which organisms play an effective role in the fertility of the soil?
Ans:These are bacteria, fungi, earthworms, ants and other insects and animals.

Q 11.Which two groups the soils used to be classified into in ancient India?
Ans:Urvara and Usara, meaning fertile and sterile respectively..

Q12 What does ICAR stand for?
Ans:ICAR stands for Indian Council of Agricultural Research.

Q 13.0n which criteria, the ICAR classification is based?
A:The ICAR classification is based on genesis, colour, composition and location.

Q14.1dentify the various categories of soils in India as classified by ICAR.
Ans:Alluvial soil, black soil, red and yellow soils, laterite soil, arid soils, saline soils,
organic soil and  forest soils.

Q 15.Name the two most active agents of soil erosion.
Ans:Wind and running water are the two active agents of soil erosion.
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SECTION C
Answer the following questions in about 30 words.(3 marks)

Q 1.Explain how the soil organisms play an effective role in the fertility of the soil?
Ans:A large number of soil organisms including bacteria, fungi, earthworms, ants, insects
and animals play an effective role in the fertility of the soil. They multiply very quickly
under favourable conditions and add nutrients to the soil.

Q 2.Which type of soil is derived from Deccan lavas? Explain its important
characteristics?
Ans:Black soil is derived from Deccan lavas. The important characteristics are:

1. It chemically consists of lime, iron, magnesia and alumina.
2. Itis generally clayey, deep and impermeable.It lacks in phosphorous, nitrogen
and organic matter but contains potash.

Q 3.Which type of soil is the most dominant type and where is it found? Describe its
two properties.

Ans:Alluvial soils are the most widespread soil covering an area of 8 lakh sg. km. from
Punjab to Assam. It is found over about 43.7% area in India. It is found in river basins,
flood plains and coastal areas. This soil is rich in potash but poor in nitrogen. Alluvial
soi Is are of three types:

1. Khadar soils
2. Bangar soils
3. Newest alluvial soils

Q.4.What are the characteristics of laterite soils?
Ans: 1 The laterite soils are brick coloured.
2 These are shallow, acidic and less fertile.
3 these less fertile due to leaching of soil.
4 These are poor in nitrogen, potash but rich in iron. This is found in Tamil
Nadu.

Q 5.What is contour ploughing?
Ans:The method of tilting or ploughing hillsides or sloping lands among the contour lines,
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that is, around rather than up and down a slope mainly with a view of conserving soil and
water.

Q6What is soil?

Ans: Soil is the mixture of rock debris and organic materials which develop on the earth’s
surface. The various agents of weathering and gradation have acted upon the parent
rock material to produce a thin layer of soil. Important components of the soil are mineral
particles, humus, water and air. The actual amount of each of these depend upon the type
of soil.

Q7What are the main factors responsible for the formation of soil?
Ans:Relief, parent material, climate, vegetation and other life-forms and time are the
important factors that affect formation of soil.

Q8.Mention the three horizons of a soil profile.
Ans:Three horizons of soil profile are:

1. Horizon A: It is the topmost zone, where organic materials have got
incorporated with the mineral matter, nutrients and water, which are necessary
for the growth of plants.

2. Horizon B: It is a transition zone between the ‘horizon A’ and ‘horizon C’,
and contains matter derived from below as well as from above. It has some
organic matter in it, although the mineral matter is noticeably weathered.

3. Horizon C: It is composed of the loose parent material. This layer is the first
stage in the soil formation process and eventually forms the above two layers.

SECTION-D

Answer the following questions in about 150 words. (5 marks)

Q 1.Describe the areas affected by soil erosion. What are the factors responsible for
It? Suggest measures to conserve it.

Ans:The areas affected by the soil erosion are West Bengal, Uttar Pradesh, Madhya
Pradesh, = Maharashtra, Tamil Nadu, Karnataka, Delhi, Rajasthan and many other parts
of India.
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1. Potato cultivation in theregionofMeghalaya and Nilgiri hills causes soil
erosion.

Cleaning of forests in the Himalayas and on the Western Ghats.
Excessivegrazingbycattleontheslopes of hills cause rapid soil erosion.
On steep slopes due to running water soil-erosion increases.

Strong winds cause soil erosion. They blow away soil in dry areas.
Heavy rainfall causes soil-erosion.

Deforestation causes soil erosion.

No ko

The followings are the measures to conserve the soils:

By scientific use of land.

Crop-rotation, contour ploughing and bunding.
Afforestation in the upper reaches of river basins.

Increased use of organic manures.

Construction of water barriers against gullies in wet regions.
Replacing flood irrigation by sprinklers and drip irrigation.

ogakrowdE

Q 2.Discuss the type of physical conditions leading to the formation of peaty and
organic soils.

Ansr:The peaty and organic soils are found in the areas of heavy rainfall and high
humidity, where there  is a good growth of vegetation. A large amount of dead organic
matter accumulates in these areas and this gives rich humus and organic content to
the soil. Hence, they are peaty and organic soils.  Organic matter in these soils may go
even up to 40 to 50%.

These soils are normally heavy and black in colour. They occur widely in the
northern  part of Bihar, the southern part of Uttaranchal and coastal areas of West
Bengal, Orissa and Tamil Nadu. Such soils are used for cultivation of high
and less soil exhaustive crops.

Q.3. What are black soils? Describe their formation and characteristics.

Ans: Black soils are formed by volcanoes. These soils are also known as the ‘Regur Soil’
or the ‘Black Cotton Soil’. Features: The black soils are generally clayey, deep and
impermeable.

They swell and become sticky when wet and shrink when dried. So, during the dry
season, these soil develop wide cracks.
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Thus, there occurs a kind of ‘self ploughing’. Because of this character of slow absorption
and loss of moisture, the black soil retains the moisture for a very long time, which helps
the crops, especially; the rain fed ones, to sustain even during the dry season.

Chemical Composition: Chemically, the black soils are rich in lime, iron, magnesia and
alumina. They also contain potash. But they lack in phosphorous, nitrogen and organic
matter. The colour of the soil ranges from deep black to grey.

Areas: Black soil covers most of the Deccan Plateau which includes parts of Maharashtra,
Madhya Pradesh, Gujarat, Andhra Pradesh and some parts of Tamil Nadu. In the upper
reaches of the Godavari and the Krishna, and the north western part of the Deccan
Plateau, the black soil is very deep.

SECTION E

Source based questions answers
Read the passage carefully and answer these questions

In arid and semi -arid areas, efforts should be made to protect
cultivable lands from encroachment by sand dunes through developing shelter belts of
trees and agro-forestry. Lands not suitable for cultivation should be converted into
pastures for grazing. Experiments have been made to stabilise sand dunes in Wester
Rajasthan by Central Arid Zone Research Institute (CAZRI).

The Central Soil Conservation Board,set up by the government
of India, has prepared a number of plans for soil conservation in different parts of the
country. These plans are based on the climatic conditions, configuration of land and the
social behaviour of people. Even these plans are fragmental in nature. Integrated land use
planning, therefore, seems to be the best techniques for proper soil conservation. Lands
should be classified according to their capability; land use maps should be prepared and
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land should put to right uses. The final responsibility for achieving the conservation of
land will rest on the people who operate on it and receive the benefits.

Q. 1. Central Soil Conservation Board is set up for.

A) Government of Rajasthan

B) Government of India

C) Both Aand B

D) None of these

Q. 2. Shelter belt of tree and Agro — forestry is mainly used for
A) To stope sand dunes expansion

B) To increase soil fertility

C)To increase soil productivity

D) None of the above

Q.3. The final responsibility to conserve the land is upon.
A) The Agriculture Department

B) The Soil Department

C) CAZRI

D) The people who operate it

Answer Key
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1)B 2)A 3)D
2nd PARA

The destruction of the soil cover is described as soil erosion. Wind and water are powerful
agents of soil erosion because of there ability to remove soil and transport it. Wind erosion
Is significant in arid and semi- arid region, in regions with heavy rain fall and steep slopes,
erosion by running water is more significant. Water erosion which is more serious and
occurs extensively in different part of India, takes places mainly in the form of sheet and
gully erosion. Sheet erosion takes place on level lands after heavy shower and soil removal
Is not easily noticeable. But it is harmfull since it remove the finer and more fertile top soil.
Gully erosion is common on steep slopes. Gullies deepen with rain fall, cut the agricultural
land into small fragments and make them unfit for cultivation . A region with large no. of
deep gully or ravines is called a bad land topography, Ravines are wide spread, in the
Chambal basin. Beside this they are also found in Tamil Nadu and West Bangal. The
current is loosing about 8000 hectare of land to ravines every year.

Q1 Which are the powerful agent of soil erosion.

A) underground water
B) Wind and water
C) Ocean current

D) None of these.;

Q2 The destruction of soil cover is none as

A) Soil erosion
B) Gully erosion
C)Sheet erosion
D)Soil fertility
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Q3 Wind erosion is significant in which region
A) Heavy rainfall region
B) Wet region
C) Arid and Semi Arid region
D) All the above.

Q4 A Region with large no. of deep Gully or ravines is called

A) Chambal Basin
B) Tamil Nadu & West Bangal
C) Both Aand B
D) None of these.
Q5 Gully erosion is common on
A) Dry Area
B) B)Gentle Slope
C)Bad land topography
D) Steep slope
Answer Key
1)B
2)A

3)C
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4C

5)D
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Uré ol 9

Y g & geTATT d Uk iR 3097 § 3R agHAST & Fol geTAT DT 99% Gr fr
gde ¥ 32 fopelt Y S8 g AfAT 2

« JIATEROT - TFAN 3R G, #AFA AR Foag & dcd
- gued : 3, STerarsy 3R g & wT|

ATATAROT & JI=AT

« qIYHASA B Wd: SNHASH, GAAU HSel, ALIHSH, HIFHS, iz |

- NHFASA IgHASS H Fad fAgeh wa &1 sadr irad Far$ 13 ol & 3R gai & ua
ST 8 TRl T FuTS b AR HFHET W W 9neT 18 el e thell g8 ¥ 3@ W A
el & HUT IR STl arey g &1 30 W #H G Foarg 3R AFA ad €1 58 Wa A
agare 1 B afcaag ufd 165 #Hex A fir e T "ear g

« AT FSA : THAT FSoT &NFHSS b UL GrAT ST & 3R 50 fopaly &y = I herr
BT ¥ AT FSe Y Ueh AacaqoT fAAvar I ¢ b @ 36T wd g &

- ALYAVSH FACY Hse & SW TUA & 3R 80 fopaft hr Far$ e ol g3 &1 ALIHUSS
N ST AT AW T

- HeTFse 80 fohell 3R 400 RRelt & g Foyd ¥ swd g 3mART Hor @ ¥
- qIgFHSA B T FUT WA B dRASA P &

- Atgd 3R STeag & ded: ARl & T ded ot IRadd & 3T § 3R A gt W
AT SNaad A AT B &: dTTATA, a1, &ATU, 3TedT, died 3 aul|

154 |Page



E sfedfzer  _ _ —
400 — —_

_ _______...--""-_

= =-Tel STgHse
BDf HegHTHL

3 _ﬁﬂhmmhﬁﬁhhnﬁqqgﬁf

: St}f HHATTH T - —
5 = /

- AT =
ittt
D:|||||||!||| III_‘-—:—‘-‘-‘I-‘-‘-‘I-‘-'-‘-‘-‘I-—-‘T‘___l
~100 —-80 —-60 —40 —20 e) 20

TATIET (FHe)

agﬁamnwu’ﬂ:

1. AFafRfEd d ¥ dla-d@ a7 agAsaT & gag@ Her w1 RAATT FEAr §2
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GUIGIEFEG (&) PRI 35 TS
X (H) Argeled
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2. fafaf@a & ¥ #la & A9 Shaa & fow Fad Agcago’ &2

(V) et @) 3
GIGIEEED) (3Y) P 315 3HTFTSS
S (H) HTerdrsre

3. farfaf@a # ¥ la @ A 3= g Jiv RAfFT & e areelt ik
STeT T fafrvor 3uReRt € 3R e @39 g &1 HROT gar §?
(V) Aot (@) 3mi=a

GINEIEHED] (8Y) DT 313 3HTFTSS
>R (A1) P 35 JFAEs

4. AFfafad # & olF @ I & T ¥ 3 Tl Tfdere wdaEn fafdwon & g
&2

(T) AT (&) 3
GUIGIEEG] @) PES 35 FTFTES
3R (@) e

5. argHse T FAg W HirdorT A9 Fo0g A A AN

(@) 90 fopaty (fr) 100 TRaY
(Fr) 120 TepaT (31) 150 fepaty
3AY: 120 fopalt

6. WA FHb, W, TW, Y37, i - A fhasd AT F3 g0 2
@) A (@) o gy @) g & FOT (3N Sed

WQF’T&TEFUT
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7. aigFEd & AFEfld # ¥ Bl @ Wa AT F T T9@ Agcaqor §:
(@) &wase (d) FEFHUSHA(H) FAAT Fsel () TRz

SN &NHASH

8. 3ol W foret TRl v 3N a aeelr &2

(@) Ty foRzor () amaAr FRoi(E) et arzrele foprot (21 dier fonvot

3 3Tecl dr¥ele foRol

9 ENHASA P AT HSA | I I dTell BleUfaeh @ &

(T) FHATTHAT ()&NerEan(@n3iea wa (3) afgsisd

3o aNadra

10. S $& SADT A HIA SB3TFASS H AAT # g &I FT & fFad HROT §?
(@) Tt H FerS (&) STerarg g

(@) argHAsT @A (@) SharRs $ua & ST

3R SAeH $9 FM el

11. agFAST H aAEgIed 3R Jerdiore @1 yfaerd fhaar &2

(T) 78% 3R 21% @) 21% 3R 78%

(@) 21% 3R 0.03% (&1) 21% 3R 0.93%
X 78% 3R 21%

12. argFzed # fraa gfaRa #ree 318 3HFASs ORI ST §7

(T) 0.036% () 0.93% (&) 0.002% () 0.3%

3dY: 0.036%
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13.argHsa H HfARkeh FEa 38 HFAZS HT HROT T

(T) G &l dUATT d&er (1) g &1 ATUATT dean
(&) AgH T geasi 7 HA (&) A NS R’
] QT T dTUATA deam

14. qrgFHse & Pl W WA Ferarsy AR areell @ Job &2

(T) eNsrdAsd ()FACTHAUST GORKERICEES] @) Itz

3R : AT FSA
15. ACTAVSH & UK AT &

T) eNyFsa (N)FALTHAUSSH @) AT Fsa (3N) afedsd

3dY: AT AS
I8 >R UYPR & UH: 3 3

1. agHAUSH & YW dcdl F A e

3% (i) 9, (i) YT & HOT (i) STerarey
2. #lHA & dcdl & A faf@w|

S fhdl TATT &1 ANGH I arell argdAsary FEAfaar Aad & dedl & 7 A Sl S
o1 AR () aruAE (i) gara (i) T (iv) QU (v) ATEAT (vi) IO (vii) T 3R P

3. Sfelaryg & yHE Adaol & e fAfaw)

3 d BReh Sl STefdrg Bl Teh TAH H GHY TAT W deold &, STeldrg & ded dhoolld ¢l I
© (i) 37877er (i) 3A1$ (iii) Y AR gl @ AR (iv) gama (v) ATEPRT 9RE (vi) gaferd

gATT (vii) Tdd areTy

4. "STTITST Teh helel T dE hIH HIdT & TdT Y
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R HACT Y@T F Ydi N 3T Ferarsy gedl &1 I8 §F & AU & $o 7Eal B 3aiiyd
BT & IR 38 UBR gl HT Tcoe db UgTS ATl AT A b BT &l TS gL hH
fafepOTT ST @l off TRIATT T@AT ¥ 3H YR, IT Teh ool Bl e D Bl & foad
g & A ggd S @ Sl & 3R A & agd 7 & S ¥ R R sfeRRar & st
STol arsy &Y HfAHT § agd gHTRAT Bl B

5. ghoreiser fr Far8 gal W Fad 3w w7 &l &2

3 &lIHAS & FuS Teh T & gAY T W @ gl &1 T8 gl W 8 fopall 3R
HACT Y@T WX 20 FohalT B | HACT 3@ A HAhdH FIATTT UIH BIdT &1 I Fde HAsldd Gaed
GRIT P STeH S 1 T URIT SCAT Bl H™eh a1 b gl &1 Fodbl gl FW 3o &
3R eNHHAST & &F B Jerdr &l 3T A H A JUHTT P HRUT AL AU eNHFASST h
5O1S B BH T ol T

g 3raRa o

6. agHSS I, STerarsy AR YT P HUN F AT & AIdTEROT A ATSEISIA  78.8%, JHTrHISIA
20.94% 3R 3T 0.93% NG T &1 3T AT H P SB3HTFarss, Sfedd, 3, #d,
gIssIoTd, fohted, Fdlaa 3R @i 3nfe e &1 Ascaia 3R ATaied Feey ardraor
Bl 99% e Tt &1 foaier, foceey, ieder geldt 31 §1 argdse &1 U wat & A4t @
HIUT 3H YR deordl & 6 120 fopalt 1 e w 3ifereliataT eoromar ooy Arn 3 gl
gH T Pl SE3iFass 3R SToarsy g 1 Tde & hdel 90 fhell T gt W & urw
ST §| i Sg3iieraTss FHH faeie & ¥ @ U aga & Agcaqel A § Hife I 3
arel I fafeor & forr ureRlt § aftea It o= arer ey fafor & forw 3maresft &1
T T TATRIOT & Teh AT I aMTVT A ol & IR S8h S AT Y argd gdr 6
de 6 3T Wafdd A T &1 Ig NI 138 U & [T Hrfy &e db TSFier &1 3
aGHSS BT Th Hed HAzcaqul °ch &l Ig g2l & dde ¥ 10 ¥ 50 fhaly & g urar Siren
¥ 3R vh Ry & T & I T &1 Tg I A Fhoad arel 37egr argele ol & @
T ¥ Ig 3o¢ gl 1 ToE d UgHel & Jehd

1. argFHSe A AT FAT FASA € ?
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3R: arg &1 g% fame faedR St gy @ °aRi 3R @ N gU ¥, agHSS Heelldl T

2. 3N WA BT AT FAecd &2

3R IS WRd gt @ 19, @fdeRe 3ol adele ol & Iardr &
3. B 318 Jiwrss Atwew R f T § v aga & FAecayer AW w4t B2

3a¥| Fifep Tg 3 arel IR fafetor & for areeff & fha aer o= arer Taeha fafewor
& forw 3uReelt &1

4. M T3 9T & fow dia @ 9 SFer &2

A. BT 35 AHTFATSSB. ASeISIAC. iferdd D. el

3R A I 33 ATFASS
5.l W &Y A agHsT F T Hep 2
A. e 3R 3mE B. dATserat 3R 3mfa

C. Ardied 3R w35 3HaaEs D. AN 3R AT |

3AX: D. Arseled 3R Jfaae|
& 3T uA (5 3im)

1. #tgd 3R Sterarg #F IR FE Hifqw

34l

Ataar Sfeldry
1. #GH TH DI I (T BT TN T | | groary ot 3rafr & e arggisaa
W)?‘mmmiaaim fufaat & waeag & (@ fSw 35a9)
Rufaat & gerar &l
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2. AteH Re-a-fe acorar &, 59 2. STerary R 3R R ¥ I% saah
AP A& RhaT ST Fehal ¥ IR A& deerar ¢

3. AlH T ANV FAT W YHT e 3. STelaryg el 1At # el FHT el
S8 aul, aAE g W AR &ar §1 | §HT dER B

4. FEH vh AW FAT B GefHT HAT | 4. Ay Uh AAT & Pl FEAA AT
el 3
5. JATe JAATRT & 3R TH hae 9T 5. STearg H 3T T I Gl & 3R
A gAY & U YaTgAT oFm Fhd & | IS A1l &I ATl AT &

2. (NHASA P qIASA B T Aecdqul WRd FAT AAT ST & 2

3 aigHse B @ WAl # b, sMAFAsa AedAfaiad RN ¥ oAy e # dJod
FEAQOT ¥

(i) TE argHse & ANA g drell WA &l ANFH & §f gea’ 5@ Wd T @A
(i) 39 Wa & AP Ferary Hr 3uRAfa o, aga 3R 3@aigor & fov saer &l
(iii) ATATEROT P I A AR 33T A & ToIv aed URW 38 WA dd & AfAT &l &

(iv) T & 0T 3H WRd H P, A TAWT 3¢ B oA Sd &l

(v) 7% Tshr Sifae afafafedt & forr gew Fgcayet wa §
3. arg#sd & faffeer wdt fr earem fifaT

3 aigHAsH H RAffead wd 38 UaR &

A &S - IE agFHSS B FI8 fATel Wd &1 FHg I & 7N ad Fars 13 fee
HACT T@T X 3HBT FW & R fIEdR 18 fpalt 3R ¢qat o oorerer 8 fpalt 1 dUaATeT 6.5
ol afcaaw ufa el 1 X & gear 1 59 Wa & T Flaw 3R Faarg oRada @a €
& Foparor &1 & S dc THAY FsdT YE el ¥

B. HAATT FHel - AT AGHSS B gAY WA ¥ Tg &HIA ¥ gt A waw & 50 el
Farg s Hel g3 &1 &IHIAT F arg druAT 20 feelt Fr FarE T R war ¥ 3k sEd

161 |Page



gie, dIUAT dadl Sl ¢ 3R Fas # I8 gig 3 3 & suRufa & aRor gidr § S
T & WA TAfRIor Y 3ran®T At &1 Ie Wd fhd o aiga a1 AlgH & geansi &
b & AT HSeT H FUL AT GAAT HSA &

C. HEIHUSH- IE FAAY H3 & W 80 fhall Fir 5a18 T thell IO WA ¢l 39 WA A
duA - 0 3 afeaaa @ - 90 3ot afcwayw a8 & @Y gedr AEr &1 39 Wwd &
U AT HEIH W FAE ol &l

D. JIAHEH- Ig argFHsel H M W &1 3H Wd A JUAT A8 &H Y TSAT Y Bl
¥ 3R 1500 foh dfcwaaw o Uga ST ¥ 38 Wa & For fRgd 3maRE aa ¢ 3R 3w
FeaTd £l I8 A gaRoT & fov 3cafde sugw & i gedt & uia awl auyd wmafda
g STl B

E.. diedsdl- I8 98 W WRd & oTal JgdAT 300 33t afcaag & 1650 2ot afcaag &
dra BT ¥ Iecarehyor dof H BT &b HROT AT HUT GR-UR Ul 8 S & 3R i
A el & Srd B

4. AtgA gforan3it & St arsq H HfADT HT JUIT B

3X: Sfel arsg g2l W Sfel fAepral & arsdiehRor &l OROMHA §| STel areg A=l & e &

I 2% TAT DT UTafa&cd PaT &1 STorarsy Hr sufeafa Atga gadt geant & wafde
HAecd @

(i) I 3aRMYOT gRT Gl &Y Tl T Ugual arel FAIAY &l AT Bl el Pl ¢

(i) I& g & fafoor 1 EI8TT FXh Uh Togelc Had d dle P Bl &l Tg AT &l
o o 9gd 31 g ol & 3R & & agd a1

(iii) ST o @Y U 3R @& FH HT HROT §

(iv) STel arog Fafad @ dical 3R P d dgol a1 &1 Ig Iohard 3R JHE & ST
¢ arell Sl & AT Fd T

162 |Page



(V) STTaTSy FEAT & IH FHE P DSl & 3R SHPT SURT AT &, S g1 Y 337 3R 713
AT &1 Tg &ar &l TR 3R AW g1 &

HEATT-9
IR fafstor, Fwm dgee 3R A=

Uré &l ¥R
I Foi & AT AR Fa8 Agcaqul Ad ¢ S FoiT & dROT g2l W gard gadr & 3R
A T IRT gLl W garied el ¢l Aed AR Foarg Sl agEse ufhard 3R
yhIeT FATOT SR Sifae afafafer d@k Fot & BRor & Tog E 3w e @ '@k st
& gt TX gl &1 g & @ H afoTd har I ddhdr &1 I TenaR Felr et #
U1l 3R It Sar §1 38 Ik fafesor wed B

AT : gL W U @ arel §R fAfRor T AT @ Iy Fed & Ser o a@ln &
0 & U@ Bt ¥ gF f g5 QR Foir1.94 Sl ufad gt Yt/ ufay Bae A @
gl 1 Tds W U@ gl &1 gl hr Jde W ufa el

Iiaa # genfaa A are HRE:
gl W U1 FIATAT W SO Teh HAT el il Ig ANFH AR argdAse & Fufaat &
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163 |Page



(1) g &r ol & afa s

(T) fOTST fepeot argaser # 3Uh gl aF &dl &

(@) ufd g &7 F Ul Fol Feater ol & AFe F 31w ik A ot &
ATHS H PA &l

(11) R &r 3rafd

(111) I Fr RAfRTor St i Am=r 7 3|
(1v) g & gz &r gff F Hw

(V) argFiser i argfar

agHsA @ dd AR Mo
&) HATAT: GUPh b ATCIA F FCAT & L3N HT 97 § 33 Uardf & TAA0T Farad &
®q A AT ST B

) Hagd: 39 Ufhar # AT PT TATATAROT hdd Terd & ael a1 IAT 3raeer & aar &1
U Teb B S & 3N FW 33 J1d & Reh TA 33 geqA @ W I &
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urfda fafertor
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argFESe 3R g T Haw & Y AU H WEW AT § AT 3cUed gl & o
AU & ®T H AT AT &1 R TATT TN AAS IaeAT A A T Hdel § IR 3720
Teh MY S arg & el PzH FAH BT AGHAA Do o

a0 B FART RS aT FRE
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- AIGATA BT GhAUT: AT & G 3ccl el &l
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- AT FAT: Th TH TSI & JUATT A Th eI de & T TS Sl &
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Q. 21 T P GUR & FAT I 3R W W §

(v) fagad Y@ (&) 23.50 3
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Q. IIHSH & SR dded H 37 IRRAT B & ®T FH AT ST
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R () dagaT
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. g B Hefdd ar &
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QB.aGFHSH I FUY W P U B arer I Hr ol &1 e gfaera smmer gt &ir
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3R () 51%

Q. Fua$ & gfY & Y AT FHAT T ¥ gedT §| T§ PE AT &

(T) arg ST e (@) g fafeRor

(&) AT g oI (3Y) dGHATT &I Seler|
3AX: (| ) 9T g9 oI

QI0. 1000 e W THAT G &I el ddr &2

(T) 4 f3af Afcazd @) 2 =B afcaaw
(& ) 3o afeaaa @) 6.5 B afcaaw|
3 (3)) 6.5 o afcaaw
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(IM)148 faferaa fopar (31) 198 faferaa et
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(W) ga (&) fagad xar
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3L (T) qa
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AL &,F AP

(T) SUISOTheadd &7 H HACIIE 8131 T Joll H A digel BT & o

(@) surcTRRRTdT & # HALIRET T gorar F aferat 7 3R T A B

(@) HACRET &3 H JoaT H SUSTRfeTdT & H "W FT3H YHE" FSAT IRAT B
(E)) USRI &1 HACIRET T H Joar H FHG a3 & AU fAhe
ZR: () USRIy QT A HACIET & Jolar # aAfAAT A 3fQe & A T
Q4. agASH HET ¥ § fhad grT a1 fhar Sram &:

(T) og ader ’R fafetor @) Wrafda &k fafetor

(&) Erefedar urida fafapor @) RrEy gr alk fRAfdo)

Y ST Y (3 3P )
Q.agHSS HUHET 7 § Ui fAfRor grr a9t dar ® 7 6 @Y forvoit grrl Tuw Ao
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UHTIAT BT &1 Jeol & argase  fafeor oear & 3R 3idaRer & aradt agarar &1 3iq &, @@
O UTd SCAT 1 AET BT AR # arod A &1 S ¥, fSad qedt & dJag 3N argase
# druee fER @ & &

@. 37ER 3R 3mER & di 3R Ty w6
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&1 3 Rufa @ 3mak e Sar 213K 3 Jaadt @ gedt g & g98 Aec adr &1 39
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@. U gAY H AT RO & e F Por W FA AR FE ¥2

3R T AU AET RO & FHEa d HoT W AR FAT ¥ I8 el Tue &
&Y R AR ar &1 3767 o 31fdew gom, gt fr Iag & g SADT BT ST
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ATl foReolt @ @ @ar 1 I 3P &7 F daR fhar Sar &, O Fo fAaRa & S §
AR ufd sprs &1 # urE Y€ Fol g AT &1 SHb erar, faST ol B argHse dHr
3¥F RS F IORA H IR B & s aRomATTRy 3fQH ranuor, ghiot
AR vER g
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. SR T FATS;
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« T gl

G. Tfda fafesor w=r &2

3 Gl gRT Ut FATAY oY N Hb gRT AT & 3R SHH AdE P I Far & g
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A gHRA AT &1 IE Soll A & argAse Pl 377 Rl &1 38 ufehar &1 uridea fafpeor
& T H AT AT ®

Q6. TS AT F Fal argFAsa H A Wrafdd el wamefoasT = &2
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3a: dgFSH ¥ IoRd FAT $S AT A Fol Watad, faeRka 3R 3ana ad &1 9w
AT & g F Heg dh uguar ¥ fafehor hr wrafdd @ @ gl o1 efeust @er S
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<t S wH_(5 3w )
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@. gt A Fdg W FGIIAU B YA T arel PR DI qredr Hifaw|
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Shael & @1 §U 3ol ufdl8 U & 53 g0 § o6 v & enfd g F el B STedH ot
el

gfe diel 3R SIeTeRt & geiicar JEurg & Siel €, dl @ qAaRor # PRrae @ HRoT deledl
¢, a8 AST & 37U HTEdcd P Gl & Gl gl

HRA TXBR o 155 31T ST & AT ST 1992 F Fioiiad & KA & FafRkar & smafaa g
Rrer gedea & g RAfoyar & gFdea W g&aer e g1

HRT TAR o d=g Siaa (Trefor) fafage, 1972 uia forar, fSas ded T saEr 3k
IHIRUGT 6T TAAT HT 718 3R TIEhRR Red aiffg feo o
MM SEAREE HeX: - To U W T S soormeady & A Rud §; 3k gl
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Rufcerer 31T PN, AP, A, AR, HSTAAT, SSARRAT 3R deeforar 0 12 ¢ §
STt 3 dhg ua g

T
SIS R 0° . z 90°; _ 180°)

Eastern Himalaya
Western Ghats,

— 30° ~ Central American .. 3 : 7nr|a s 30° -
g Lowland Forests Eastem 2 3 ’_ Peninsular Malaysia
Central American SN b bl Y ¢ / Philippines
i 7 gl : Tanzania 2 Y . ; > L
0° Highland Forests : . ’ A \-/ =~ ——_Northem Borneo. o
Westem Ecuador " = Upper.Guinean S _...*" Sinharaja Forest, 5 AN

and Colombian Choco Forests ~ Srilanka |hdonesia e

1 ~ 5w
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(New Caledonia)
H 60° 4 4 0 2000 6000 Km 60° -
———— —
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Q. 38 J¥deh & dAH ddsU fFHH 1UCN (T AT 36 horderd 3 T 8
AU RERIST), T IaUET HIo Golfadl & R H SFhR ThIiAd T &2
a)’ﬁ?lﬂzﬁ

b) ol FT

c)aegSid I

dydrel =

Ans1(b)

Q. 3% ARy gRfEafad a7 #

a) TATRoT fERREr §

b) SfTdeT T&T agd AP &

c) 3TERAT ¥

d) TSt B §

3R 2 (a)

Q 3. I YAl St T mard ft yipfas Aot € Feen §

a) EUTT gSiaar

b) fagehr venfa=
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c) HASIR g

d) Tufas genfaar

3R 3 (d)

Q 4. 3T RIRYaT & T & BRIl F FIu F RAeff@a F § o ar g a8 ¥
a) UTpfde 3Muere

b) 31y RABR

c) gial 3R SAERT Fr TR&oT

d) hrears

3aX 4 (c)

Q.39 R AR a§ &7 I Y Siel g @R e # g Rfdyar gFde 3mafaa
forar aram ur?

a)1994 & faadara &

b) 1992 & RAT 31 FARA, T &

c) & ETET H 1996

d) 1998 & UH &

3 5 (b)

Q6. P U W ¥ S swrpfeddiy & o Rua §; 3a urg gfaar it genfaai $ir fafawar
& T T3 HEAT &1 3o AT el Sl §72

a) gfexalie

b) TehroT fafawar oy

c) dm fafauar &g

d) geR fafayar &g

3aX: (c)

. et o ganfa 3R gt &y siraa 3mg o= @2

a.Tdh ¥ IR fAfoga ag

b.us & & fafoa af

c.UT ¥ g fAforae av

d.oe & aa faforma av
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3dY 7(a)
U4 8. g% fafraar St 3R, ARe Rramwemdt 3R @i & R F aRafda o &,
FIT el &7

a) AR St fafaerar b) Uefd Sta fafaerar
c) uRfEufas Ja fafawuar d) W & g
3 8. (c)
9. RFfaf@a & d ol a1 v vr Rue RRyar &g a& &2
a)gquaT 3R FHeATST b) HfAT 3R FARAAT
c) sefier 3R sreifaar d) #Ra 3R AT
3R 9. (a)
01 3i% &1 U4

Q.92 W o fafaear e &0 § w4 faaika &2

3R 1: Sig fafauar gedl @ §AE §U @ S ur$ S ¥ I§ Siearg, aRiEfaat # e
& HROT YdT &1 HT JoaT H 30T Hfeay H AP FHG B

Q.39 fafdyar &g = 2

3R 2. PO U W & S SWihieddy &F # BUd §; 3ad ug glaar & geniaar &
fafauar fr v 9 TEar &1 gazafaat 3R Shat fr gafey arer 0 &g A Afagar &g
Peelld &

Q3. JHUI Ui = §?

SR 3. U ganrfaar S fAee diasy & fada g & 3= SifeH # §, I 3 Bufd #
FUR & fow $© a8 f6ar Sdr § al seg JEIT TSl el S gl

Q. faeersr yenfaar or §2

3R 4. WO genfadr S TAET A & Uipfdd ATt J0 &, offchel f¥cd F uer &
ST &, faeRrsT gehfaar deardl |

Q5. TETUT IO T I8 T &2

3R 5. VAT geNfadn S TATERT AT & Uihidd fAardr a8 & offthed fR&Tea & ur &1 S
%, Tacelr genfa=r weerar §
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WA 1. A JAa fafayar & a7 forw?

3 Adie St fafuar yenfadl & May Sha & fAedr #t d@efid St &1 3rerr- 31T
Sidt & Hag Tt ARG fAAVATHT # F& FAFATE BT §, Uolid dedd &1 S Affe
Shaer i & gfAamdr fAATT @s &1 #Agey 3gafls § & g afta-a gag & §afdd &
3R zah RAQuand S Fars, W1, AIRE aaae nfe #§ oy Frhr Feaar ¢ I [_fayar
& PROT &1 JSTIfaAT & MG & TIET Tl & foT Tg Hgd e Afaadr masas g

us 2. Ry, Fdeed, AR AR goiw genfaat 3 servr s 3R TE Hifw

3 il 3R TRt Hr o genfadt o avia wa & fov Heafaf@a et & g mar
IS

a) faq@: e ganfa & fae@ AT S1ar ® Ife a8 dA @ SA uIrE auf § STl H J8 @
TS Bl

) HhclUed: UET Ul S [Aehe dfasa F fad@ @1 & 3= Sif@#H # §, g Sefehr
feufa # gur & fow go 7€ R e &

M) GAT : J yonfaAl fSad 30Tl 25 aul F Hehelued g & FHEaT §, Il sah Tl
A gurR & fow o a2 far sar

) goldT: THl g fSeeht Jendl et & A1 dhaol S & el W el §, 3R Tgd STear
BHSAR AT JEAUT & Hhcl Bl

WA 3. 9 Siiad AHIRTYI 3R TR A #H 1 A &2

3R: TE 3T0: Ueh TET 3T TIHR GRT 37197 W1 75 A &1 s o gavsT & T T3
Tel ST AIfeU| Teh 3GTeXUT "UHRTes Hbel" 9N Sl TR 3R 87 § @ T Bl

geg g NFIRUY: gegolld IARVY ThclUeed SAAdR & T fafre 3mara &1 ve emesor
3hIEE H IR T STEl el & A A oo g <w@r IR A7| e SE e TiaTT
T O T TP AT
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05 37 & UA:

A 1. ol RAfAYdr & g8 & v STErR) 9w $Re Hla-9 §2

3 1. oig fafaudr & ghaa & v fSFeR U@ dRe T -

1. A SIFHEAT H gig & HRUT Ulpfded HAYAT &b SUHT H &I A i

2. g1 AEIGT T Tl Jig DI QU I & ol TA@TYAT BT IFcTTAD Gl IR gar dr
HeTS |

fafagar & oftade @ g & aaeufaat ik Sat @& geae e ¢,

4, HeAd AR T UqUS A FTHIbe AR FTedel d 91qu FAGR 3R FdgaAda
yofadt @ JF HT St B

5. facelt genfawi, smepare genfagt, aer 6 w8 genfaar, IR-ragel yenfaat & aRmy e
UIRTEATHRT T &l eATUh hdAlT TgaraT &

6. arg, g, e, AT, Fd 3N ofREr o o AV AR & SRl & ReR 3R
33y RPR F 34F I @ 1 HRoT gar f&2am 2

UH 2. oid TAfaudr & Jehdrd @ ha AT ST FebdT &2

3R 2. oig fafayar & v v &7 & RAffea geR & 3maN, venfaar, aREfadr J7,
S o, Teh i & gedr| 38 fAaffe dxavor ot 3R 3eifas AR Sifds gaygat &
TeUa & @Y WIAd R A §hdl § A gAag $O ET0NcAS WAl B

H| suAel digl 3R SIG3MT @1 3 Urhider 3MATaT H UTehideh HI&TOT AT HI&TT|

ii. golede 3R 3MER &1 S HAgcaqul Mardr &1 G701, Jaurd gonfadr & feE 3R
IO P GldUToTeleh deATel

iii. R afafafRar o fafaafaa o ofdefa awer

iv. fguehy a1 qguehy gaslldal & e @ gall TE13it & rarEt o @iEd fhar sier
e

v. ofa fafayar & @ReT0T & Feca & IR FH TANEDAT el

vi. UTpided TAUAT & AR aled & Tdel

@.3g RRAYar @ daa pEhadanit & fow afew @t & fow it Agcaget &1 FHa?
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3R 3: g &1 & del I & b oid Afdyar a hae spiedanst & fou afew rdnfEmt
& fow ot HAgcaye! ¥ @ Agsadl & fow, 39 &fas Shaa & Sla ffaydr ve Agcaqo’
g gl

H wod ARAYan: Sla [ARAYar &1 e Agcaqe’ Rear ‘wad [@dgar & o9 aR-sa
fafaerar ot ser ST &

ii. AT S Afagar o @/, eEHAEgfeand AR FieAcs scuer & AT & forw Fardat
P WS & FU A ™I AT &l

iii. gdea: S RRAIYar & wdied 39197 @ gerar &ar &

iv. e TEqY: WU &, T TG T F Qe 3R QARG & P § g
U Hunl @ 3cuid i &1 $ Hecayul A6 a&qU St St fafagdr g Sfa e 3y
BT & W B!, TUA, ST, ASell, AT Faad, A

&y IMUTRT T -1

Uod $o Pl 4, AT FA8Ed A gig F Upfded Faruar H @ud H X 7 gig 6 2
38 gfadr & fafdea Redl & yoniadl AR aE & Jhare # doil oS ¥ 3007 hieady
813 St fa% & Pl &13thel ST SAIHIT Teh AATS AT B &, fa4 & AT STTHEAT BT STITHT]
T dturs &1 G 3MEeT Hr TRAT DI QU A h Tolv T@YAT B AcAQAD aleed 3R T=
A Fers g3 YA W o TS & Ik T 30T el awt gat # gt fir 50 gfard
ySiaar €, urpfaes Jmarat @1 faerer @ shasse & fov faamed @ifda g3m ¥ i@y, e,
SATITHET fIEPIE, STaTeT el 31T, F@T TG ST UTepicte UG Gl o aeeuiaar 3R shar
P Fha Tgarc 8, foraw Hafa venfaa et @ Sfa fafawar o ofiade @ 1 Sreann
3R 31T Ugue S8 S 3R STedlel HT UTqu HASIR AR HdgaAler ganfadt @ ag
T ol &1 I gSfadr S TAAT AT & Wipfde fHardt J80 &, dfhad @Fea o gar &r
STl &, facel ganfaar weendt €1 08 &3 3erexor & Sia face ganfadt & [&3d & HRoT
UIRTEAfAR &7 & Uh Urpfaes Sifder T P AUh Jhdd g o & 2wl b
eI, & IR o8 arg, &2l 3e1, AIRHAS, [Hh 3 fardr & RpRAT gR1 3 i,
aid, @re 37fg & forw Aéaags ReR fFar = a1 sas aRomaeasy o gaR & Shal
P gEuT Aol & §q FH gEgd eAr A B

242 |Page



A 1. Rl yenfadt & w3 & geEafadl AR St W g usr?

3R 1. U genfaar S AT ATEaT & Ui fardr el &, offched RA€CH 3 ULA AT
%, Taceh ganfa seendh €1 3mprae ganfaar ¢t dial 3R Saa’t & gy a1, Sa [y
B B I, ARG FTEUar & fow @i shat & ary gfaeuyt wa 3R mardt #F geaa J
[ETH B

UH 2. T Pld § BRE ¢ oif fhdT golfad o Hhcad & §7 d AUIRT & §2

3R fopdl uenfd Y Toheared & &0 & aoffepd R & for Reafof@a aacst & syt
T DI AR &

i. Riaeas ¥ w yafadt & gear & fRrae

ii. 3cIch HTaTH 1 TAATA

iii. AT & gt afafafa=n

Q 3. I Pl ¥ UIpfad HRP § Sl gardfadr 3R Shat Hr JHAE Tgdd &2

3R 3. H{EHU, I1G, SATcNAE! [aFwe, ST & 3T, Fg@r e Sl urpfae 3muee gt &
geeafaal 3R Shal & Jhare ggare €, fSed d@dfdd gerfaa &=t & Sla fafagar &
uRede iar &

e TR 9 -2

Shael & @ T 3 ufl8 ®U @ S §C ¥ 6 U A 3nenf qEy # 3ol B STeH ot
ol Ifg didl 3R SRt & genfaai JqEur @ S €, df 3 g3teRer # fPRige @1 HRot
I &, TS a8 AGST & U 31edcd Bl Wl @ Hebll &1 AR TDR o 155 3T &2A &
T S 1992 H gl & RAr & SR & 3mafaa gt R gedea # Sa fafdgan
FAeT W g&deR e £l

Q.51g fAfar & TeIor & fAT =T HgH IS AT hd &7

3R 1. oig Afauar & @etor & fow Aeafaf@d ded 38T 3T Johd &
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1. 8N faure

2. 3ThIAD USTTTAdT I et

3.37Mard el

4. S F A AR SFAey der war|

5. STefdrg URdciel &l HH BT

Q.ART TR A g RAfTar & @eror & v F1 wgH 3810 §7

IR 2. i) Uplae T3t & fiax genfaat &1 fAfauar o @fed, Wida 3k =Rd &=
& foT, AR WMPR o a=F Shaa (FReo1) AT, 1972 uika foear, e ded T
3019 3R FHIRTY TG fhr v iR R Red aifta fee o)

i) gegoiidl Pl dedl TIEUT IR TEUT Ul & & fov Affea dhg urifoid Jietans,
S 'TegSig Al & Thipd A, 'Wieide esIR’ AR 'Uioide g1’ & ded Id THRI
ol T 3R bl HEr Il Uere &l S |

iii) AU gaTiaal afed degoidl # 349 UR & fAaT07 & fow gegsia a0
SR T TATT B AE B

Q3.9 AW GFAE, 1992 &F a1 FIT EIGTOT OATT TS 52

33, (i) AU USTidal @l E8IT e & uard e S =@nfe|

(ii) faq@ e & pATH & o 37T Arelelr 3R Jaue & HaThr &

(iii) W woet Hr freat, arT oidl, Fdl & U3, uud, JE@T AR 396 Sieel RedeRt?
B T fhar S e

(iv) ISP & Pl Siatell RRAGRT & 3Mardl & ugare o @ifer 3R s guan giafa
ERGINDIIRY

(v) O T STl USiadr 30 gl B e € usdd ) §, 3RE At § 3R
SefehT UTTl-UINUT &l §, 3ot GRiald 3 E&d foham Srer =nfye|

AT 4

STerdrg
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Ulé &l dX

AFATT STerdryg, AT STdrg H Thsadr vd fAfaudr, HRd & Joarg H IR s=
aret R, [EATT qour sTaraa Gadt 6, ager Ud yde Fadl e, Makg A Al 6
fopariafer, aftcer g & #lgsr & Tharfafd, 3id.3c07 wieada HFERor & (3mS.8r.dss.),
ARAT A T Upfa, AT F1 I3RHA, Fd-Aa 3R ARSI AlAYA, quiarer dF a2
HAAGT T &I [Aaor AAgd # faese, Aga &1 Aadd, mg3it & o fd &g fcA
R, SIAToT-UTRN, AT & e & F, WA B WREIT FKJC ,auT H1 fIaeorant 6
aRkafddr AR & Foarg Ueer ATHT AR ARG &1 36 fad | HFsed aud |

AT argAs & 41101 IHTEAT ¥, TP Foarg H dcad IETPpd o AT A Atgah
3t F aa ¥ S &1 AleA TE)-SIeE) dgodT §, S 5 v e F a1 b waw #,
W Fdg H deard 50 3¥ar 384 o7 3w auf 3 3rar ¥

AT STdry # Teh&udr Ta fafererdr

o HAYA YAl T FIEAT HRA 3 STaTor-gd o1 I i TehdT & a9 UeTe Pl Bl

o HAHA Serarg &I Ueh Tehdl & 3 T&pioT F fRET &1 off Sterarg &1 urefAeh
RT3l &1 et A8 AT ARl

o hiel AT ATHCEAG I STefdrg S H 3t TSN AT fTeR & STefarg & 3refer &1
A o Tl TS B FTAdg AFAGAYDR HT &

o HRA N Ay H 3P TGRS HAAT Tl

o fER i frelt T Fomrm & g FA T F1 A -450 AfocwTHAD R T ¥,
Stafeh 3HT T B RATTAYYIAIIET JeAs A ATUATT 200 Afewad A1 220 Afcaaaed
gl

o AU & WAl geifdt # oy IgEh IRATIAH # diad affe ast 1080 @4
¥ SIer AT ¥ 3Eaw udia USEuE & SEedRd g aifife aut g & 9
Q.. @ HAREIAT &

o AT FA gYUT FTIA: BAUT 4% §U A gdTe, STdfh G & Heg AN # qUor S
&1 dai & & F T B

HRA I STeldrg &l GHTTAT el dTelehReh: -
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1.7 T s<aaa g9 FR%

o &I

fedTer gda

ST AR ¥ &1 Ao
HE AT § ;-

TG I ¥ 418

ST

IEE Ud ygal 8§ 3 HRE

HRA & TN FTAarg3t # uRll 1 arehfafayds & @asta & fov Aeafaf@a e
HRDIHT fopar-faf @l S mades &

o TG T UTAT &l WIad W faaxwT,

o HFASHY HlGA B ARG HA arel FR&ivd fAff= arg Fefddi vd ¢ gae &

o oMidmrar & ufRel fAaNHt g SfRu-uRAATET e # w07 BieadAs@eEr &
ARG # 3idded A% HRUT 3cUed qu HI3gger G|

3Ueh il PRt <l fohar-Tafer et i aafied g HeaT H 3TelaT-37e9T Holl-HITd FHSTSIT
el &

fd kg i sAlgA Hr Frarfafa

RITNT IRIETT TAT Tael: N kg HA AR HHAGA ALY Td UFRA UTRRAT # argard &
oo garfad ear ¥ 58 @69 AT & 3w Afdedd W 3= ageE Fg T @
Sl $138 3T argale g & GIAT0T # ARG SUABGIUD AR e TR W Widel &
HIY-G1Y Gl YT YRA & ST &1 ALY TR 9% 3o argaldehg § a3 el
dlell ERITelT TaARA F Yseh FEEINT Taell & & & ggad &l

S yarg 3R 90 gy ok 59 uaal FFw avia e e ¥, @ audd & fAee
JrargFse d fAgell Tdel # gadt B ATdagFzd & sHFAST W WIdd § AIH7
dafretaiey 3W epd e YR &1 arg HRORIET ¢l 30 Iy Foxor & fAAor #

246 |Page




g2l BRIAS & e argHASAT G1a Y HeAarsit Hrepis s & gl 9 & 13 fh.a.
&1 Far$ WHArd A g ufRet oRer uf¥E @ qd aeaare ugsn uadr & gamardie g

.y

gfRe Tepardia AaNsT aar 3our FpfeadT Thard:ufRe faefts, St RAT 3udsga # 1S
& AlGA FH gf¥HA JUT SAR-UFRH § JdT B &, {AT IR W 3cUed ald & AR A S
gaUfAE S yare gRT aidl &l fiddre J I & auena # gig 3 faafiet & 3= & g@

Tbd ATAT STAT &l

A g A slaer & rarfafa:

WA IS dAT Udel: IHT B AFHA Y& AW o I sawor afa 7 3 g,
SUATEIT il dAT 329 alal & T W arg URHROT HAZHAUT & STl &1 Jelrs H
ALY b Il hiciebe e argerd 98 8 373007 pieddaaiiazor &7 3ng.d.d.55
BEl SdT &, 3 T 3T @gF F R/ATTT & oHTHT JAE20° F 25° 3T 36T W
e & Sl &

ST YaTE TG U arg HAROT: agEd U9 Uil 3Uw Ufasy dhad &HHsd & fed T
WUTAT ST &1 ST & UHg & giayolt 91 W ydiote-vare 90 fr.aft. ufa ger & oifa @
TIdT &1 Sic UdTg 39Ed 150 3aT 36T W JATR/GeR H 220 a7 &7 WX 8T &
ST %

qdf SC-UdTg dUT SWThfead i Tehdld:Ydisic-Udie 3SUThfeddi Tshdldl Pl AR H Tdl
t| AThaTd HRAT 3UATEIT H au & fAaRor #F FAgcaquifdar @aa €1 s goharal &
AT 9 H FaTTARauT arel HET &1 39 Iehdidl T IRARAT, {62, MedUd ydig Uah od
ek & wRa & McHBTNT ARt & gfaey AURTT W gsdT ¥

3id:3%07 FHiReIdT IfRwor &7 GME.A.9.93.)

fagad g W Bua 3id: 3001 wfedda ARG &1 v Ao argerd aren &7F T 3d &
FoaruiRes uaad fAed &1 3@ 39 &9 # 9 W 3o I ¥ A & FES &
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IS E.AS. 2008 2503, 3ETIRIT & TH-UTH 39T & Held H TIT & a1 &1 39 Har-amelr
A 7T ¢ Fedel T& A I, 3R AR ZR-UFAH ARG W ad e agee &
faera @ dicarfed dare| 3E.A.dSsd 3av @ 3N [W@HSA & HROT Aol Mg
T gdel 400 3R 600 GdiGeraRt & &g fayad gd & R & STl & 137d:3007 Sicad
HIFEOT &7 3718, .. F8.FAgad ga W 8T 37d: 3007 dhicadiy HFE0T &7 v e
argaTe drell 819 &1 58 &9 HAUIRD Uae Heldl &1 31d: 36 & # a1 W 33 ofdrel!
Tl S[eTs & AES A S A.W.SS. 2009 2503, &N &b HE-UME N d% HAe A fFud
B ST | 580 F-dHT AT I ¢ Fedel I§ AR I, 3O AR SR-ufRE dRd
W T A agee a% Aerg o ficarfed aare| 3.8 .98, & 3av 6 3R @adea
a% HROT gfEol Merg H caruie gast 400 3R 600 gdiGia’t & T fAyad ga @ ur
Y ST &

AR AT & Uepfa

gfaror ofs aar # auf & BRUT 1 FARAAITIT ATHA & RO P FASTA H
FEIdTedl &l 38 $Po fIAY UsT 36 UPHR & |

1.ATAG &7 3RH AT SHbT TS T AR TS

2,997 &l dTel dF ;3GIe0ld: 3807 hicdfuashdidsg dUT AT duthl ATy vafdaor &
9T gy

3. A1 H faese|
HATGT T KA

199t TE & 3id H, Tg gredr & g A B e & AR #A T IR T a1 A arua
SHATHA Uael & SUATIGIT T AR Told & fow

HT RN AT &1 30 3R AT & FALAT H, TIFT Fh 3@ W oFgad IART g, dl feea
FEIR & 3] # Rya fAena q@s 3cafis 79 & ATdie, 39 TRUMFARGET SUATEIT &
SAT-UTRraT
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HIIT U Tk I =g &id SATARIAT & Sl &, Fhifh H@S & Giaor #H Reg AREIR
HOETIATER-UR 71 A1 §, e agere dvg RAyad Y@ $38 ur ¥ giaor-gdt deanff
TIal @t TRad T &1 ST aQm3tt & 37d:3507 wfeaddi 3fAERorely 3R it 3R TUEaRd
B ST ¥l 38 UBRE &or-ufel Ay udal @ giaor-gdt deanfiugat an fRiedr & wu
# W ST FhdT &, NI [T Bl UR I AR SUATEIT I RIS 81 Sl §
I Uge HFACIGT BT 40° Tl

dur 60° qdi SR Y@M 9% I UR &Il §137d:3007 hieadiy dfdeor &3 & Fufa
HuRada &1 @ag RAET a6 Ef@or & 3980 FAga & W & gfRed Je-yde gRT 3uelr
ufa & ycgada @ st &, ife ol Se-vae & 98T ¥ @aea & ol oara #
15° 3] &R gdl Sie-vare faafia & Sar &1 38 qdi Seydre o IRd # AT A &
JEIHIC & [OUiAFAGR AT ST &l

AT 1 AT

AAYA & TS T T dlic ST Bl AAHA difaddded Hel al &l R—deX IF IRA F 31-
UFRIAIHRT @ AT WS g a9l & 3N AT 3padsd Ig Siavll R & BI5 A
FIHET AR dfdafcda e Sl &1 offec §8 ATEe Tael 9Tl HIEist & STol-arsy g7 &leh
SR-GAT AAGT & ®UH dfFeag # aof & 2

EEINCIRCD]

o HAFA-IAS a¥ @ ArAfafa awRgsit # gied
o M g

o IrcH FJ

o CIRTUT-UMRIA AT H R
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A Al § 3R afRerarg, afdror 3y uder, gfator- gdl weled dour Siar-gdi deices i
FiETTaTT aul T §

UH 3. HRA & Fedrg P gfad F arer A T4 Soaraa @64 RPr qoteT 1|

3

267 |Page



FETA :HRA BT S HENAISoT Sfeder F 3R &b @1 & gfaror F RRATHET 3007 Hiedy
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Tl &1 AT 3R FIaer A gHTfad ar &1 3ETeXvTd: S 3R Jerrs & fra afRel are g
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2. AAYA IO AEI ¥ ¥ 3TAET HIYAT HATHA gRT A3 BT §1 3G & dR W
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(@) To-faa (@) <AUR Far3it

@a1) qdf Ste-yare (€) 3WE &F § P A
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() F HYTIHTT H (@ )STS F eI A
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Uipfae gaafa
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HRAT adt & fAFafafla gaghuert # famfaa fear s oadar &/
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AT TIAHTAT STUTRTETHT & 2T cIeh TAEUTcIdl T Ueh A Te@rell &
SouThfeaduoiurdy aa-ugrst &7 deect

3¢ MATSoT ge7-1000-2000 HeX HaTS

W &b SFMA-1500-1750 FATS
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iii. AT IR |
AT, 3eATHeS 3R Taey eiizdl & farsor aat & Mo el ST &l
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=gl 3T ad
ARG & faw & ooreer 75 Aag g B
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AR A a4
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IRT & 1952 & Ugell gt Afa 3wars i f57 3mr 1988 & Ffda frar ar=am o
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9= Siad
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iii. 37fh =TS

iv. fRIPR e
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1972 & UH UF degoiia AT Iamam = a1 St R F g=goidl & TET0T 3R
TIETUT & folu HET Plefedl Sram Yald T &
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U 3ih diel U
1 Mark Questions (MCQOSs)

W 1. 0T HRA & AT T UIT S aret a<t &1 e s el
(® ) SSUTHETHT HEEER-3WTh T IuuTUIAT-300Thfcd i HicgR ad-3feusd ad
(@ )SUThTEadT HeTdeR -3 CadHT HicaR de-3ouThicafIIuuTUTdl-3reurse ad
(37) FUTRTETNT TSR -3OUThIcadIIuuTUIdl- HeUlsd ded-3S0ThicddiT HIlcgR ad
(F) 37eUSd del -3UThfeddi HEEaeR-3SUThiedNIUuTUTl-3S0Thfied T HhieeR ae
SR-F
U -2. YA -RATeT & iAo ol F gaTdfa w FET HEROT B
HRUT -SfAON ol 3 A A H Jorar H HAS ast B B

(F) FIT TE & IR BROT ITAT ©

(@) PRUT & & 3R HYF Teld ©

(1) FUST 3R FROT AT T &

(') HYF 3R FROT AT Ted &
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(@ ) 3SUThieadT HiceR def
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&%) 30m
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) sy &1 3ugrer faaTor srfafafaat & forw foear aar ar aife g% 99 & e
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T) 33 URET 8131 H 8 Pl 97 XA & folw 99 & ®U H ursd &1 303197 fham Srar ar
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g) 3SUTheaddIT Jeaer dd

3 7)) YCh YOIl de

UH9 .\ g1 St 2 HeX A FA8 dF dedt © Hifs R F ha gat § wa e
OrT ST §?
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%) SWIRCTdT HIeeR o

g) JH guiare aed

) YCeh YOTUTr

¥) 3WIhfedRNT HedeR I

3R &) SWTRCIT HleeR ded

9410 .RaTerg it Fargdr F uiw I are w1 AR AR B urpfaw aar dr Soft F @r
T B?

&) MNAISoT a1 & Hered

) ¢gT geTeuid

M) eusd I

T) TREME

3RW) g3l aaedfa

T Sl Ra & N, sEmarg iR garet gwifREl F geicier bt # e we
ST &7

&) IR

g) 33cd

M) TTH

T) el

3R ®) Al

UH 12. ARG A T T FAHWT & RepiS & FFaAR a7 &7 &1 ufaerd F=ar g2
&) 20.08

@) 21.05

/) 22.25

T) 23.28

3R °) 23.28

uH-13 Reafafla Rigat & gafoa fifoT 3k @@ RAeer &1 =7a fHifsT
1. Ugoll da &ifd 1. 1972
2. Woide TEIR 11 1973

3. Uloiee @A IT 1992
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4. J=goNg gxeyor FfA[IH 1V 1952
Y& ( 1-1V,2-111,3-11,4-I

(@) 1-1V,2-11,3-1,4-111
)aT (1-1V,2-11,3-111,4-I

() 1-1,2-11,3-111,4-1V
SR

UH 14 . ARd & NRT a8 a9 Af Ba oy §87
&) 1980

) 1988
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3O . @) 1988
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®) 25%
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) 35%
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UH 16 .2011 & 3Hiehsi & IHFHAR HRA A fhda a@EhRR Rerd €2
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") 15
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T) 22

3% T) 18

W17 . ARA H Ugel IRAIEHR Rod i @ g2
%) el oY
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) AT
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3R °) A

wH-18 . A [H TG 119 gafog Hifae 3iRfeT a0 g Hr gear § G 5o 1 999
CAIE LY

T (Shadse g (=9 )

1. Al A 3fsem

2. QAT B. AOTT
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3AC-9
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6. R Agcd & AEHH TIReT I Fed )ATH dod AR & Pl A &Y IEHH  (
a2
>R~ et sfer (30f3em) 3R dadca TET 3T RISTEA) |
7. ARG H Ugell g AfT fFa a§ & 3oars a8 oA
3X-1952
8. I<T 819 YT aRdTAh d=Ta’oT & & aRART Hfaw|
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9. ¥R # Ugell IRIRFARR RS1d &l a1 &2
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%, STdfeh IEATd g 3TAIRUT J&dl & 1Y STl b heol dTell &1F &l
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U sAfordl W 3R ¥

UH3 . WA arfeieh @l R il THT P =T & AR AT arferehr @r
qafferior Y|

3R . GIATTSIh dTfelht T RHATT: FTATISIR arfeldl &r 37 § gataRer, ddfas 3R
IJTAI0T AT H AGE A P 3T F TR HfH W gl &I Jaee 3R FET0T|

TSR arfaehr 1 aeffertor: T R 3= (1976) A AT arfadr o A Aford

A goffpa forar &1 T el arfadh, gmefior arfadr AR H arfadr 2
US4 . ARG # frE a¥ F aeoha wRATH sarm = are 58 3ffAgs & o e

36T AT §?

3 . 1972 H HRA # gegaig FRAAIH aarar aram a7l
HRARTH & o ATT 32T §-

(i) 3rfafaTs & 3geEh # qEdag JHIRTSTIAAT $ TET0T Uerd &, 3R

(ii) TE a1, FHARCAT 3R dg &3 & &0 H goffepd ST F TIE&TT 13T Bl Plefelr
eIl Ucled hieT|

UH-5 SSOThfeadT Heleer 3R Seorhfeddr uoiurdt gt & dfa 3

$HID H.PieadT HGEER dd 30T HfeaddIuuiurdl I

1a1¥es auf 200 A & 3% @i awi.70-200 @A . & T arffe awn

2 g 3TeROT U © 2. HETIeR Ial P Jeldl H HH Fud

3 QST -SRI, 3Tdeqd fRr&, arane, dref, N g, TelTd, IHATE, THAIgs

4.9 U U -3l AFAT H TRId & qeeh AlGHA H 344 Td 33 I &
UH-6 HRA H 9F Shdd # Rae & 1 SRt 82

(i) 3R 3R ddheirhr worfd o g TaUat & aled H oot & gig DI

P, ATAT TEAY, S, Gedd, STRAT 31 & forw Qe @ 31w fH o arw fomar a1
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IR 3R U AT TP Prea 3R TAET A9 gRT BIET Ahs! Dl §eled & PRUT STl W
Gdid d¢ 91dT|

(iv) BXe] AT RT TWA & FeFaiar 3R 58P I W Ufdgd YHAE US|

(v) TP a7 gRT RAPR & b W & FT F forar = 3R v & RNpR 3 Tpai Sorel
SAaR AR W] 39 FaaT s AR a8 Foa w8 @ &

(Vi) STITel H 39T o9 hT G|

5 Mirks Questions

A7, "RATT UdqATeN IR ¥ T A I A SANeR fewrdr gihua "
& TUE P

SR -TRATTT GdTATT SUThfeddT & ¢ deb dATUTd Pl STRIABR Pl g AfcdT &, I Fars
& AT TEerar B
(i) fRaATer™ i doredy & gulUrch ad uiw S B
(ii) IS 1,000-2,000 HeT & SIS F T a4t &b N FAMNASUT bR F Pl T &l
(iii) 3R-gdl HRT I AT TerEr J@AT A, T Gl 3R SRl & UgIET Selloh,
Feaer 9 ool & Us S 3% 3R Aeac uAw T
UH-8 ART A faffica R & aat & faaRer & carear e
HRT & 3HAd "IN Foarg & [AfFedr & dRor AFafaf@d R & ad aw Jd 2
1. SThfeadiT HeEeRr 3R 3 HeEerR aa
2. SSOThfedd T qoturcdT ae
3. 30T BT &b Dhélel ael
4. gd g
5. delledell g U a

(TTBTRIOT I TIRIADBAT &)

uH-9 g ANfa F RAffeT 3237 &1 aufa Hifaw|
(1) 33 ufaea simfoe a3 & gat & 318 aar;
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(1i) TATERUMT FERRAT T I@AT 3R 3 Tl &l AU A1 STel RiEATded Hered
IISEST I1AT AT;

(11i) ORT &7 Urpfded farad, bl Sifdes fafaear 3R 3eafies gor @1 TET0T;

(iv) THSTE & derd, ATEYANT A & OEaR 3R a1 3R @ H FHA A AhdT §;

(v) WTATISTeh arfetehl 3R 3rehfdd fH U gaIUvT & HATCIH & ae &7 H Jig Bel;
(vi) AT X AR refior HEE I SARCT ddal, 394, IRT 3R HIS 3Ty IR &
forw gat & scurghdr # gig Aar 3R ARSl & gfasaaa S dicafed aiar;

(vii) G&TRIUUT Pl WicHlfed e, USH & dels d Udhed IR TH YR HAlSET STl W
aTd & B & T ATG3il Pl AT A gV I3 YA W ST 3fieleled d=lre|

(iv) 1,500-1,750 #eX & I, 9 &F & A% & 9Tl o 3= e 9 g &, ”R usa
& T A Th agd & Ul aiftfsas Uz §

(v) el ursa 3R Tq@ 2,225-3,048 X A FaAe W @R < & R, Ffauy,
Uy, g9 3R SIS, 3fe 3,000-4,000 Hex & i ad &l

(vi) 3F a8 W, FE IR AEhAg Taeufad o FEar I &l

W10, AR F gogoiidl dr gecdl &A1 & UiT AZcaqUl FHRUN A Seold Bl

3R . gegaidl H gedl AT & FS HAgcdqUl HRUT 3H UhR &

(i) 3w AR e gorfa F a7 TEUat & e d doit ¥ gig $

(ii) PN, AT TAUCIA, P, WeAdd, AR 3M0¢ & [T HAPd @ HAbd HH A &
TS|

(iii) IR 3R 39 6 JPsr & for @u F= 3R TANT A9 gRT BIET THh3I B el &
BRUT SaTell W ard|

(iv) Te] #FARAT gRT TA § degoital 3R 38G FarE TAT W gfdgpel THT UST|
(v) RIPR &l Pelld a9 gRT Th Wl & &4 A foram arar o1 3R Teh & RNBR F sl Foreh

SR B AR T 9731 A1) 3a arfofegd 33y AR @ @/ L
AT 3TaTRd U (SOURCE BASED QUESTI ON)

IS JEIT A TearEr A9 & foIw, STa Ue B, Udh TeifdedT, 3dr iedcd &l IJg 3¢
Wi, I UpR & B, WiT Ul e, GiIPd I8 3R STl W Ui dr &1 IJg 3¢
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HUAT el T I A & foIT 3Uel e_T 3N a3 & AT & forw @l vee aar
| 3Micardr 3rdegae AT # adl BT Hecd NS dLE A ST ST & FAlfeh I Ifeardr et
& forw Sifaesr 3R TSifaer &1 @d &1 MAGR W AT ST & fob 3icardy e uepid
& Y F/d & AR a4 A W1 ™A &1 o [l 7 F 187 )2001( 593H ggar fgareh
fSet & ®9 & & 78 Tl STAAT el S & P g HTEOT P FAITHIT YfdAT § 59.8,
STt AT forell &1 dtonfores &ia%er &1 & Pt Hionfos &1 &1 e 33.6 Ufdrd 187
¢l FE eofdl & fob iearl e 3mAak W aa 3maRor # Fg Elad AR ieard ggd
e @ Fdfdd 81 g4l & gau A nfearfadl & afedi Qua A1 &1 3uAer a4 & fawrd
A fpar a1 Fhdr ¥ NEGaidl & oY adus] HUARD & FY A AA P ol Zeg oY
IATS & ScUTed ATl ST TNl 3R TET F AT o & fow icared par ST anfeu]

ﬁmﬁﬁau&ﬁ%ma‘r:

&.ffaf@d F & wla anfeard @l @1 ev AR smshfaer d2
i. gerfsAt

ii. I

iii. g

iv. g B

GHRA F Fol I HTaROT HT @39 fohetar ufaera nfeardr Sl & 3aeia amar 2
i. 40%

ii. 50%

iii. 60%

iv. 70%

. T 3MTEROT & ATH! H feardy el 3R W/ §-

i gelr

ii. I

iii.d@dfoa

i v.@IfpR®

°. 38 UH & U 1w ot & 3ugw M = der anfewe
i. Tl BT II&TT Bl
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ii.3mfcardr weerl & sfded
iii. =g Sidi T TIE&TOT P
iv. a9 3R Shaa

3T 28.

®- iii. ad

T- iii. 60%

iv. g 3R Saa

T

I 6
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Uré &l 8RR

et acea & Fad 3R FEfAE gardf & Fser § S gt Fr gae W eRid @
Sraet ol sorar &

et & fa#oT A g A are 9" HRB

gaEqfd [ Sfad-¥9  @H g, AT Afafaraar

fAed & ued - 1.wfAT FUT, 2,59, 3.9 4. a|
e &1 gr=a

I & AT W T3Sl Teah e Bl ¢ df &F U § [ 30 did W § Seo
fafas @er Srar B

ary enfder foRar aram €, S o6 3maeTes galdt & gfg)

&fae ff @foe v 3k &fas @ F dT v GhAuT &7 §, 3R sgd A9 ik gy &
W U UH Uqid AMAS &l 3HHA $ ddfcded Uard gid g, sleliich Wil Uerd il 3(ery
gl ¥l

‘Taxfast @ Sl oo Tl & aer g

JE Wd e & fAaATor & ufthar & ggar @Xor § 3R 3dd: 3WE & WRal & HaAToT
HIA &1 WA BT TH TIEAT Bl HT NHISS & & H A1 ST B

g i fafast & i g § O oo gced a1 NMURRAEr & ®q # o S S gl
s, o v afea R Ay saE &, 3 g dafasr &1 <o reiva e &
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fAeér @1 geftaor

UTde el #, A @ ar qET FHgl A aefipd foRar Srar Ar - 380 AR 3E,

St ShALM: 3USTS AR dieT A1 16di erdredl s&it #H, T ot aoffipa fopar s ar
St Hafefed faAuam3i 3R aredl [AAudmst S8 & 3MUR W
1. gdrge, 2. W1, 3. {fH &1 gl 3R 4. fHCE F T & A

gdTge & YR W HET FbR H fFASE T ugard 1. ¥del, 2.7, 3.8 3R 4.815C
e & & H A TS|

T &h FYUR W T A 1.97e, 2.9, 3.5 |

HEHTHR & AR fATE A 3 ypfa 3R g & 3MUR W Fases & IHgaR
goffpa fopam &

T HiY AT (Juade) AT geffaon|

(i) SAfteara (ii) TfRedN (iii) TohrEd (iv) afeara (v) tREEA (vi) 3ifecara
(viii) 3159

ScUT, 1, X1 3R T & HUR W ARG H ATE @1 e & gafipa forar = §:

(i) STelle T (i) @rell A (iii) ot 3R diell fHEET (iv) dese AT (v) qeh
e

(vi) eraofi fAEE (vii) die fASE (viii) aa A
STole faeér
1. STelle eé 3o deEt iR a8y anfedt & %ol g8 ¥

2.3 TS U & oI &TAHA B JITHT 40 gfaed gl

3. g faggor et § o afear AR el grr uRaea 3R S & s €
4. ToTEATA H Uh HHIOT AN & ATH &, 4 ToRId & Helel ot # el gT |
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5. UGG &9 H, I gdi d¢ & el 3R A4 aifedt # 99 ¥
6. 9 A d WX UICIT A HHG eld © olfched BIEPRA H IR @I &

7. 30 R AT M & A H, a1 IAIT-3769T GhR T Selle A aapfdd g3 ¢,
Y| WX IR AR | WieX A% Jalie ¢ 3R ufday aie grRT S &7 S &, S FAe
MG STHT Heh HCET Dl THG Pl o

8. IR d1¢ & A=l & GT AT QI Seile T Teh YuTrell &l UfAfAfca &dr B

el T

1. Prell AT Garehed & FTAHIA TSR Pl PHel Il & ToTHA HENY, ALY & $O el
AT &

Uael, NI, Y uer AR afFea & oo e
2. 3 TS A WR THCE AT 'Prell Hpurd A & aAH § M ST J1er B
3. Frell T 3MAAR W Repedt, aedr 3R 39 2t ®

4, M A W A Gl I ¢ 3R RuRY & a1d ¢ 3R qEa w RB{gps aa €1 an, &
el gea Ftga 3, 3 ed & S R Refaa o s

5.7 AAAE FT H, Frell FCE a1, dgr, FA7afRmn 3R vegfdar F d9g &l

arer 3T drel fAed

1.qd7 3R wA auf arer & # Freedy 3y aceel W fHed efia adr &

GoFhel & USR T GI&of AT
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2. ufReh gc & dizHAle 817 & WY, &9 & dd WS W ol aldc [HCEr &1 deall &l drelr
AR orer A M2 3R ofi|ee & o REdr IR ALY 700 & Ha & giaroh e #
ot ar$ S ¥

3. foreeea 3R FaRka acaal # die & <AUd JAR & HRUT fASET & TT o &
ST

4. BI33¢s ¥U A B W Jg dlen @S ar ¢

5. g&dA ol 3R Uiell fHCE FdAead: U5 eidl &,

e Bred
1. olese oifea ereg oy & forar amar & @ 319 § 3cl
2. oeVize AT 39 QA 3R 3T gul ard &1 A e g #
3. ¥ 3u07 pfedd aut & HROT dig AeTera &1 aRona )

4. IR & @Y, AT IR AT T & S &, 3R dig ieass 3R tegghfaasn
4 ¥ IR Bed IS @ e B

5. 3 fACE & dEfAs gy, arsgiad, Biehe 3R Hforgadr & war aidr &, STafes
3IRRA 3erarss 3R arerer fr 3fQ¥aar aar &l

6. ST, ez Wl & T 3ugd a8 §; araifh, W & fov e A suars
A & T @ig 3R 33T & 3TN H IMaTSAT Sl T

7. AMHATATE, Y USer 3R WA A el olege HCE Bio] ST a7 waHell & forw
HAF 3UYH &

8. olcze fATE @l aX & fAA0T # 3udleT & fow i & U H <AUd FT H Frel
ST &1 & 3e13f & Jead: UREd UeR & 3T &l # faafad gaml

I e
1. &b THSE ol @ HY W1 & gl B
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I A AR W G # W AR upfa & @R 2d &1 $ & #F JHAD H A

. & 3fA% & fF @R urel & aiftud &k A1AT JH A g fhar ST g

YCh STary, 3¢ dIUA 3R caRd aTSUIAoT & HROT 578 AT 3R FaFAA B Bl
g

. HTRIHA Tea F HRUT e & Pga f@fas ‘& wd 37 S §

gfRrel TorEdTe A e Fed i v @ Refia ad ¥ o ARE v Tt
UEfa e B

o el

1.

2

Sov 3O fACE & A F i S Jrar §

daofi st # Aifsas, aelRma 3R ATNRTH @1 v 31 Igurd & 8, 3R
sg UhR, I st §, 3R el Y aawufa e o gada a8 aa €

. BAH ol AP T §, HEIA: Yoh Seldrg AR T ol (B & BRI I Yoeh

AR 3rd-gwep &t #, 3R ST 3R gergel & 7 T

g dATSciold 3R hiev@dA &1 wAT g &1 T IoRTd, gl de & Seel 3R
UfRIH Gl &b Heae & H SIgoiy A 31fQd U g

. ®TS &b 0T H, STAI0T-UFRH ATAYA FdAF & Bl Pl ol & 3R g Hee & & A

STHT &Yl &1 Secrd H HHN STl h FaUS Taoiy fHSE & geaT &l Farar Sl
T Wl arel &9 F 89 & 37cafQe 3uder 4, faduex sRa wifa & &= &,
US> Sfollg fAedT aauf gl s W §

dre Bred

1.

2.

g A gu 3R 3TT AT dTel &1 H UIT ST §, ST aAeuid dr 3w gig e
&y

TH UBR, 31 & & 937 A A Fqd pIfAe ugrd S B S &, 3R T® v dog
& & el & ggrd 3R Sifas @
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3. 3 fAd A FEfA® Uerd 40-50 ufdrrd T o ST Hhd &1 T AT @HAT TU H
AT 3R rel W71 A B

4. ®% IR W I e 7 2 &

5. I [IeR & 398 H19T, sTRiad & aiaroh AT 3R oA derrd, 33 3R dfers
& I &5 # IUd @ F AT 5l

a9 e

1. g Hl & AATT 3 g7 &3 H gar © STel odTd aut A &

2. fAcE & @vTar 3R gdrae gdd ardrearor & YR W) fed @ & S I a7dr
Tl

3. 3 918 & frart o ade 3R RAedr § 31k 30l coar & A 3749 ara &l

4. RATET & Jhfel &3 H, T HATCOGA BN IFHT A ©, IR BA gad qef &
Y IFAT B L

5. 80T 3R qeUANT & HRUT THEE & RS A & SAlehl B

HET e 3R |Eor

1. ST HTGRUT & AF gl P HET WG hal Adl &l [ACE gl Hr gfehart AR aead
urelt 3R gar & ucd URhaTe U HIY el B

2. gt 3R 3T Upfds aaeafadl & Aa gade, Wdl, U3 H W IHR 3T
fafdea 3maeasanst & fow & f&an amar §

3. &b AR HY-h 8131 F gAT &1 held Agcdqul &
4. 9 aut 3R WA Tolle arer & H, gEd U ¥ e 3B HAocayel ¥

5. ST 3TWRea st 31w 7R § 3R 9Ra & RAffea s & caue T & & ar §,
ALY 7 F I AR Al & dHerd & ® H gdr Bl

6. R dIOR & g AT H[H W TG Pl &R & & AR A Y geran 3mare
U &I 3 AT AL el B
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7. Afrd Ig efAeRs § wifs a8 789 3R 3% suens Fud Bed & wer o &
WY SATAl UX ATl BT Pherd 3TH B

8. Il & HIY I ATel, P HH &I BIC-BIC Thsl H BIEh Jeg Wl & foIv 3Jugh
9l o E

9. o &7 & T& TEAr A T ATl AT AT Nl &, 3 IS SIUNITHT FEl ST &l
ool I8 A ATl SUEs

10.38d el F dffceg 3R offid gone & o are Sid ¥

11. 14 S W AT ITHIT 8,000 taFeIX HfH Pl @si ¥ @I & ¢

12. 91 T PHeTS HAT HWEA & YHE HRUT H & Th &l
13. 91 e & S8l & drel # arueR @ & 3R 39 UER Fed B Uhd §

aferdl 3R cefadl e AT #| HRA & UGN HIT H ATaeiRes T § Il Pl Pl
feam = §, aftha fedt & Fera W 3adr gHEa SO & URiEl eI H 31fE B

ARa & RifRT & d N Avg qfF & w1 9851 &7 AAF
A & HRUT WRT BT S @ & Bl & Fae Wl A A JH7e Tde R 3T AT §
3R HHI 3AAT B FE W &dT &l AP @Wig & 3T H qEIAS 3RS o A & fow
TifddR® & @ do AT o TA1T AT Tl fHeldl, IS 38 T&d I od & AR o
AT A 3D ZIAT A P & &1 ) Gél GRATSAT3N F gl e &3 F IJg A
A &, ST eRA hifd & gl ol A| A & AR, AR P Hol HIH P STITHIT
3T AT foRET A R TR WX fAFAewoT & AN &1 HRA W I ar@l e fAedr 3R
3% UINH dcdl Pl 3P &RUT & PREI & o @ ST &, S AR IAET 3cUTGhdT T
Uldpel UHTE STl &1 ETeT, fACE &Y ge: uig o 3R e & & felv deeprer
FeH BT AfAard gl

ST EIGTUT & 3UT:-
g ©ar
I CATSEC

294 |Page



Ty

GGl T ATehehI Ul
[BRELEEHES

heX ShITTaT
AT @dr 3nfe

U4 3R @S URH
Ts- 3
1. & fqu aT AR fdeeut # @ el s v
u.1. Aeafafad & & $ia @ Fed &1 g8 caue 3R Fed 3QE scues Aoft 7
T) Seile e
dn) erewse e
) wrel Al

&) ad el

U.2. WR A fhdedr gaar e &2
T) dauiiy fAed

&) g e

) wrelt e

gl derse fAed|

U.3. Iced & HAod AR Frdfae uerdf o fAsmor St gt fr gag W RFefia aar & 3R
SNaaT T NYUT HIaT &, Pl gl
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T) HIRY
&) HER
&) @rex

&) Pred

U.4.TASE 1 3RAT F FE P ©
T) fded @1 &RoT
) FHar wEToT
) Fer &roT
&) Fpe1 Ao
U.5. 5T @dl &l gl ¥ Dl d fHSE gy &2
T) Seile e
1) el A
) derse fareed
&) dic B
¥.6.AS1T & TAGU0T & Dl & TASE gaadr g2
T) Selle fAcé
dr) el e
) derse faeed
&) didr e

U.7. QI STelig & Ueh YuTrell, St a1g & Aeral & g ST 8l &, St alde 3R faed &
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T) @l
dY) STy
@) Hred
&) Rrae
U 8. e AT P T HaAT BT &2
T)
1) drer
&r) el
&) el 3R o
7.9. fere THeET @ 3aRT T o el Srar &2
T) Seile e
1) el A
) eewse faed
&) diér el
T.10. olBe wifed ereg ‘oieX’ & foram aram & o 319 §:
) TP e
1) doR afH
&T) e

g aE g fed

W11, WRA BT TRl YidId AT SToilg AT § bl &2
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T) 20%

d) 30%

) 40%

gr) 50%

g 12 fAeafei@d & ¥ Pl a1 wya/areh A & faduanit o ufafafca &ar &2
1) I8 I AFH F N [Apfaa &ar &

2) 38 fAed & g die dea AT & SRUT IR HiFass # dea J1dam &l
3) Ig 8 fACSY & woll & g1 ©

4) Ig ol AT db F AT @A B

T) dhadl 1 3R 3
&) dad 1,2 AR 3
) daer 3 AR 4
) dhadl 1,3 3R 4
SR Foft
)T 2) W3 4)@A 5) 8 6) T
7) € 8) &1 9) &1 10) © 1) & 12) &
Tz &
U.1. THESE = &2
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3X:- Hal g2 i Tde W 30T ggrd &l T Wd & A el AR drdfas uerdf &
urd S E

A 2. fATE ha gadr §7
3a¥: g Affea vl & uda A HiFe Agea O a9ar &l

U. 3.9c1 AT & Y@ PRt & A fAi@w]

IR Il HHIA, Ted, STerdryg, geeufd 3R o [Hari|
U 4.fAed & i f@ifdel & ame fafau|

3 1. U faifds — 3uas fded

2. &t f&fds — duwd sUSTS

3. @1 fafast - 39S Pt Tawr

u. 5. Bl & sifae i & A R

3R U Pl DR, IHHR R cgaedr, A Hr aAm=r 3R gard 73]

UH 6. WSS FAT &7

3R T Uh BIET Ty 1rdl g, foad fhar @Sl €1 I8 arel § @37 3 91dl § Sier &
UH 7. F&T TIEUT FAT Agcaqul &?

3 it I Ui, IRt 3R AGeal & fow J98 Ascaqel uipfae da@rad &

s 8. et & garae @ AT H|
3R e & garae Aed & Hol & cgaedr AR F9Y g

usr 9. TS & Frem T FAT SRl ar &7

3R T8 e F goe Ffae uerat & sulRufa & 3T axar ®

U. 10. Bid & SNg A Hr 3d8ar & gordr yqfFar Aama g2

299 |Page



3 A dFERAT, Baes, bgu, difedr 3R 37 S 3R JTER &

T AR A A #r v e Togl & aviiepa foham e ar?

IR 3N 3R 3ERT, AT HAA: 3T 3R s

T.12 BHUNR FT 1 JY g7

3T [CAR &1 FAded HARAT FY 3gau uRug §

TS 13. ABATIR TEfHor fohg AEs W 3TaTRT 72

T: AR gaffaor 3cufd, 197, A 3R T W 3maid g1
U.14.1CAR gRT Tafipd HRA HA A & fafdear A0 dr ugard @il

fAcd), Sfaw s 3R aa e

U. 15. F&T WS & & Fandd kT BREI & A1 fafau|

3R Uad 3R a8dT I, &l JWREa & &l Afhd PRSP &l

s o
Tafaf@a usii & 3ax SereeT 30 Usal H &I (3 37)
UH 1. gav 6 e & Sfa s & sRar & &8 gardy qfde aaa g2

BT ZERAT F gt offFhT A T 4 g URTEATAIT F aga St @ oM A § IR
fcdr & dives aca Jsa &

UH 2 SRbed & ol § fha UbR AT fACE fAdel §2 s@d Agcaqo! AAwarst &
TEAT He?

3eR: el HEET SFeped ofar A Feholl ¥| HAgcaqol RRAvATT §:
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1. 38A TEIfAS § F AT, dlel, ATARAT 3R TegfHar gar B

2. Ig 3 aR W RApa, el 3R 3707 8 &1 398 BEpRY, dAscald 3R defae
gerdt &Y Y BT & IfcheT T dierer g ar gl
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