> Ecosystem:

Our Environment

( Fastracl« Revision )

It is a structural and Ffunctional unit of
biosphere. An ecosystem consists of biotic components
camprising living organisms and abiotic components
comprising physical Factors like temperature, water, air,
soil and minerals.
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Concept : Abiotic components
Mnemonic: WASTe
Interpretation: W - Wind

Te - Temperature

A - Air S - Soil

The ecosystem Is of the following two types:

(i) Natural Ecosystems: These are the ecosystems which
develop in nature without human support. Depending
upon the habitats, natural ecosystem may be
terrestrial, i.e., present on land, e.g., desert, grassland
and forest or aquatic, /e, found in water bodies, e.g.,
ponds, lakes and marine.

(ii) Artificlal Ecosystems: These are the ecosystems
whlich have been created and are malntalned by human
beings. The artificial ecosystems are also called man-
made or anthropogenlc ecosystems, e.g., aquarium,
botanical gardens, parks, etc.

» Thebloticcomponentsofanecosystemareprimarily made

up of three kinds of organisms: (i) Producer, (ii) Cansumer and
(i) Decomposers.

Producers: These are organisms which can make organic
compounds (sugar and starch) from inorganic substances by
photosynthesis, e.g., all green plants and certain bacteria.

Consumers: These are organisms which depend upon the
producers for food, either directly or Indirectly by feeding
on other consumers for their sustenance. They are also
called heterotrophs.

Herblivores, carnivores, omnivores and parasites are the
varlous types of consumers.

Herbivores—eat only plants, e.g., goat, sheep, deer, rabblt
etc.

Carnivores—eat only other animals, e.g., lion, tiger etc.
Omnivores-eat both plants and animals, e.g., man, dog,
bear, crow etc.

Parasites are organisms that live on or inside the body
of another organlsm, ie., host from which it obtains its
nutrients, e.g., parasites of man Includes Fleas and lice.
Decomposers: These are micro-organisms that obtaln
energy from the chemical breakdown of dead remains
and waste products of animals or plants. Decomposers
break down the complex organic substances into simple
inorganic substances that go into the soil and are used up
once more by the plants. Decomposers act as cleansing
agents of environment.

» Food Chain: It is a sequence of living organisms in a

communlty In which one organism eats other and Is itself
eaten by another organism to transfer energy. It helps to
understand the food relationship and interactions among
various organisms in an ecosystem. Each step of food
chaln Is called trophic level. Flow of energy in a food chain
is unidirectional

Food Web: The various food chains operating within
an ecosystem cannot Function In isolation. They form a
network having intercrosses and linkages. A network of
interconnected food chains Is called a food web. It has
many populations of different specles.
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» 10 Per cent Law: 10 per cent law states that, ‘only 10

per cent of the total energy entering a particular trophic
level is available for transfer to the next trophic level.
Thus, there Is a gradual decline in the amount of energy
available as we move from producer level to the next
trophic level.
For Example,

Grass —— Grasshopper — Frogs — Snakes
(10,000 J) (1,000 J) (100 J) (10J)
Blological Magnlification: It is an Increase in the
concentration of harmful chemicals like pesticides in the
body of an organlsm per unit mass at each successive
trophic level in a Food chain.

Ozone Layer: Ozone (O,) is a molecule consisting of
three atoms of oxygen whereas molecules of oxygen
(O,) contain only two atoms. Major part of it is present in
higher levels of the atmosphere (stratosphere). Ozone has
a characterlstic pungent smell and Is deadly polsonous.



It shields the surface of the Earth from ultraviolet (UV)
radiations of the Sun.
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(Ozona)
» Ozone Depletion: It refers to thinning of ozone layer.
Ozone layer gets depleted due to the use of chemicals
called aerosol, spray propellants like chloroFluorocarbons,
oxides of nitrogen, methane, carbon tetrachloride, etc.

» Biodegradable Wastes: The waste materlals which can
be broken down to non-polsonous or harmless substances
by the actlon of certaln microorganisms (llke bacterla
and fungl) are called blodegradable wastes. The enzymes

released by microorganisms help to break them. They are
generally organic wastes, e.g., garbage, sewage, livestock
waste etc.

» Non-blodegradable Wastes: The waste materlals which
cannot be broken down to non-poisonous substances
by the actlon of microorganisms are called as non-
biodegradable wastes.

Some non-biodegradable wastes are—plastic, polythene
bags, synthetic Ffibres, glass, aluminlum, iron nalls and
radloactive (nuclear) wastes.

Some methods of waste disposal may be Blogas plant,
sewage treatment plant, composting, recycling and reuse.
Landfill and incineration (means reducing to ashes) are also
the methods of waste disposal.

& Practice Exercise

-y Multiple choice Questions N

QL An ecosystem includes: (NCERT EXEMPLAR)
a. all living organisms.
b. non-Uving objects.
c both living organisms and non-living objects.
d. sometimes Uving organisms and sometimes
non-living objects.
Q 2. Consider the following ecosystems:

(i) Ponds (ii) Forests
(lil) Aquariums (iv) Crop fields

Out of these, the natural ecosystems are:
a. (i). (i) and (iii) b. (ii). (iii) and (iv)

c. (1) and (II) d. (1), (1) and (iv)
Q 3. Which of the following is an artificial ecosystem?
(NCERT EXEMPLAR)
a. Pond b. Crop field
c Lake d. Forest

Q4. The decomposers In an ecosystem: (NCERT EXEMPLAR)

a. convert inorganic material to simpler farms.

b. convert organic material to inorganic forms.

C convert inorganic materials into arganic
compounds.

d. do not breakdown organic compounds.

Q5. Which group of organisms are not constituents of a
food chain? (NCERT EXEMPLAR)
(i) Grass, lion, rabbit, wolf
(if) Plankton, man, fish, grasshopper
(iii) Wolf, grass, snake, tiger
(iv) Frog, snake, eagle, grass, grasshopper
a. () and (i) b. (Iil) and (iv)
c (i) and (iii) d. (i) and (iv)
Q 6. Which of the following Limits the number of trophic

levels in a food chain? (NCERT EXEMPLAR)

a. Decrease In energy at higher trophic levels
b. Deficient food supply

c Polluted air

d. Water

Q7. What will happen if the deer are missing in the
following food chain?

Grass -----—— Deer -----—— Tiger

a. The population of tigers will increase.
b. The amount of grass will decrease.
c. The tigers will die.

d. The tigers will start eating grass.

Q8. How much of the net primary productivity of a
terrestrial ecosystem is eaten and digested by

herbivares? (CBSE 2020)
a. 100% b. 105%
c. 196 d. 0.1%

Q9. In an ecosystem, 10% of energy available for
transfer from one trophic level to the next is in the
form of:

heat energy

chemical energy
mechanical energy
light energy

an 0 W

Q 10. First link In any food chain is usually green plants
because:
a. they are widely distributed.
b. they are fixed at one place In the soll
c. they alone have the capacity to synthesise food
using sunlight
d. there are more herbivares than carnivores.

QL. In the given figure, the various trophic levels
are shown in a pyramid. At which trophic level is
maximum energy available? (NCERT EXEMPLAN)
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Ql2.

Q 13.

Q4.

Q 15.

Q 16.

Q7.

Q18

Q 19.

Match the animals in column (A) with column (B).

Column (A) Column (B)
A Grass 1. Primary carnivore
B. Grasshopper 2 Secondary carnlvore
C Frog 3. Producer
D. Hawk 4. Primary consumer
A BCD A BCD
a. 3 41 2 b.2 1 4 3
.4 231 d3 4 21

A system of Inter-dependent food chains represents:
a. food web b. trophic levels
C. ecosystem d. community

Food web is constituted by: (CBSE 2020)
a. relationshlp between the organisms and the
environment
b. relatlonship between plants and animals.
c. various interlinked food chains in an ecosystem.
d. relationship between animals and environment.

Choose the incorrect statement from the following:
a. Ozone Is a molecule formed by two atoms of

OxXygen.
b. Ozone shields the surface of the Earth from
ultraviolet radiations.
c. Ozone layer is protected by CFCs.
d. Ozone gets decomposed by UV radlations.

In 1987, an agreement was formulated by the United
Nations Environment Programme (UNEP) to freeze

the production of ‘X' to prevent depletion of 'Y 'X’

and "Y' respectively referred here are:

(CBSE SQP 2023-24)
b. CFCs; UV rays
c. CFCs: Ozone d. UV rays: Diatomic oxygen

Which of the following features relates to
biodegradable substances? (CBSE SQP 2023-24)
a. Broken down by blologlcal processes
b. Remain Inert
c. Persist In environment for long time
d. May harm the ecosystem

Replacing of plastic cups by the paper cups for
selling tea on train is preferred because:

a. paper cups are mare aesthetic

b. paper cups are more hygienic.

C. paper cups are cheaper.

d. paper cups are biodegradable and eco-friendly.

a. Ozone; CFCs

In the following groups of materials, which group(s)
contains only non-biodegradable items?

(i) Wood, paper, leather

(ii) Polythene, detergent, PVC

(iii) Plastic, detergent, grass
(iv) Plastic, bakelite, DDT

a. (iii)
c. (1) and (ill)

b. (iv)
d. (1) and (lv)

Q 20. Burning to waste products at high temperature to

form ash, reduces waste considerably. This method
of waste disposal Is called:

a. composting
c. recycling

b. sewage treatment
d. incineration

-§) Assertion & Reason Type Questions

Directions (Q.Nos.21-25): Each of the following questions
consists of two statements, one is Assertion (A) and the other
Is Reason (R). Glve answer:

Q2L

Q 22.

Q 23.

Q24.

Q25.

[ Answers ]

(c) both living organisms and non-living oblects.

(c) (i) and (ii)
(b) Crop field

v

TiP:

Learn a few examples of artificial ecosystems.

a. Both Assertion (A) and Reason (R) are true
and Reason (R) Is the correct explanation of
Assertion (A).

b. Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A).

c. Assertlon (A) Is true but Reason (R) Is false.

d. Assertion (A) Is false but Reason (R) Is true.

Assertion (A): Aquariums are known as the man-

made ecosystems.

Reason (R): Aquariums are created and maintained

by humans.

Assertion (A): The energy flow through different

steps in the food chain is unidirectional.

Reason (R): The energy which is captured by
autotrophs does not revert back to the solar Input
and passes to the herbivares.

Assertion (A): Biological magnification is the
process in which harmful chemicals enter a food
chain and get accumulated progressively at each
trophic level.

Reason (R): Biological magnification affects
organisms belonging to different trophic levels
particularly the tertiary consumers.

Assertion (A): Ozone layer is getting depleted at
the higher levels of the atmosphere.

Reason (R): Chlorofluorocarbons affect the ozone

layer which are used as refrigerants and In fire
extinguishers.

Assertion (A): Biodegradable  substances
result in the formation of compost and natural
replenishment.

Reason (R): It is due to breakdown of complex
inorganic  substances into simple organic
substances. (CBSE SQP 2023-24)

4. (b) convert organic material to inorganic forms.



10.

1.

12.
1
14.

L
16.
7.
1B.
19.
20.
21.

22,

23.

24,

25,
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c) (i) and (lil)
a) Decrease In energy at higher trophic levels

(

(

(c) The tigers will die.
(b) 10%

(b) chemical energy
(

c) they alone have the capacity to synthesise food
using sunlight

©T,
ABCD

(@)3 4 1 2

(a) food web

(c) various interlinked food
ecosystem.

chains In an

c) Ozone layer (s protected by CFCs.
c) CFCs: Ozone
a) Broken down by blological processes.

(
(
(
(d) paper cups are biodegradable and eco-friendly.
(d) (ii) and (Iv)

(d) incineration

(a)

a) Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of Assertion

(A).
(a) Both Assertion (A) and Reason (R) are true and
Reason (R) ks the correct explanation of Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A).

(a) Both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion (A).

(c) Assertion (A) is true but Reason (R) is false.

-’ Case Study Based questions \)

Case Study 1

Observe the food web given below:

dogfish

arab dogvrhelk

,h‘%

mussel bamacle pernvinkle
F 3

microscopic animals

\ green elgae

(CBSE Question Bank)

Study the above diagram carefully and give the
answer of the following questions:

QL The mussel can be described as:

a. producer

b. primary consumer
c. secondary consumer
d. decomposer

Q 2. Which trophic level is incorrectly defined?

a. Carnlvores - secondary or tertlary
CONSUMEers

b. Decomposers — microbial heterotrophs

c. Herbivores — primary consumers

d. Omnivores - moulds. yeast and
mushrooms

Q 3. The given figure best represents:

a. grassland food chain b. parasitic food chaln

c. forest foad chain d. aquatic food chain
Q4. Why do all food chains start with plants?
a. Because plants are easily grown.
b. Because plants are nutritious.
c. Because plants can produce thelr own energy.
d. Because plants do not require energy.
Q5. In the food web, which two organisms are
competing for food?

S
iﬁﬂ,ﬂ
C\DE
A
a. AandB b. AandC
c. DandF d BandD
Answers ©

¢) secondary consumer
d) Omnivores — moulds. yeast and mushrooms

c) Because plants can produce thelr own energy.
)Band D

1 (
2. (
3. (a) grassland food chain
4. (
5. (d

Case Study 2

Human body 1s made up of five important
components, of which water is the main
component. Food as well as potable water are
essential for every human being. The food
1S obtained from plants through agriculture.
Pesticides are being used extensively for a high
yield in the fields. These pesticides are absorbed
by the plants from the soil along with walter
and minerals and from the water bodies these
pesticides are taken up by the aquatic animals and
plants. As these chemicals are not biodegradable,
they get accumulated progressively at ecach
trophic level. The maximum concentration of
these chemicals gets accumulated in our bodies
and greatly affects thc health of our mind and
body. (CBSE 2020)



Ready the given passage carefully and give the Study the given diagram carefully and give rthe

answer of the following questions: answer of the following questions:
QL Why is the maximum  concentration of Q1. If 10,000 J solar energy falls on green plants
pesticides found in human beings? in a terrestrial ecosystem, what percentage
Q2. Give one method which could be applied to of solar energy will be converted into food
reduce our intake of pesticides through food to energy?
some extent. 3. 10.000 J
Q 3. Various steps in a food chain represent: b. 100 J
a. food web b. trophic level c 1000 |
C. ecosystem d. biomagnification d. It will depend on the type of the terrestrial
Q 4. With regard to various food chains operating in plant
an ecosystem, man s a: Q2. If Mr. Ravi is consuming curd/yogurt for lunch,
d. consumer which trophic level in a food chain he should be
b. producer considered as occupying?
C producer and consumer a. First trophic level
d. producer and decomposer b. Second trophic level
Q5. The decomposers are not included in any food c. Third trophic level
chain. Why? d. Fourth trophic level
Q3. The decomposers are not Included in the
. Answers e food chain. The correct reason for the same is

1. The maximum concentration of pesticldes Is found In because decomposers:
human belngs because of biological magnification as a. act at every trophic level of the food chain.
human belngs are at the top of the food chaln. b. do not breakdown organic compounds.

2. Methods that can be used to reduce our intake C. convert organic material to inorganic forms.
of pesticldes through food to some extent are as d. release enzymes outside their body to convert
follows: organic material to inorganic forms.

(i) We can avold the usage of chemical pesticides. Q4. Matter and energy are two fundamental inputs

of an ecosystem. Movement of:

(ii) Organic farming should be done.
a. energy is bidirectional and matter is

3. (b) trophic level repeatedly circulating.

4. (a) consumer b. energy Is repeatedly circulating and matter Is
5. Decomposers consume the dead matter of all unidirectional

organisms at each trophic level. So. it is impossible to
place the decomposers at a specific trophic level as
they act at every trophic level of the food chain.

c. energy is unidirectional and matter Is
repeatedly circulating,
d. energy is multi-directional and matter is

CHSE Studv 3 bidirectional
Food chai " for the survival of Q5. Which of the following limits the number of
ood chains are very important for the survival o trophic levels In a food chain?
most species.

a. Decrease In energy at higher trophic levels
oud Webs b. Less availability of food
c. Polluted air

d. Wate
Secondary J

Carnivores

. Answers ®

1. (b) 100 )

2. (c) Third trophic level

3. (a) act at every trophic level of the food chain.
4. (9

c) energy Is unldirectional and matter s repeatedly
circulating

5. (a) Decrease In energy at higher trophic level

Case Study 4

_ An ecosystem may be defined as a structural and
' functional unit of the biosphere comprising living
i ;/ ' organisms and their non-living environment which
\ h? interact by means of food chains and biogeochemical

| F{CBSEQﬁﬂstmn Bank) cycles resulting in energy-flow, biotic diversity and

Primary
Camivores

Herbivores ri



material cycling to form a stable, self-supporting
system.

Read rhe above passage carefully and give the
answers of the following questions:

QL What are the two basic process involved In an
ecosystem?

Out of orchard, lake, aquarium and cropland,
which is not an artificial ecosystem?

What is the role of fungi and bacteria in an
ecosystem?

What would one of the Llikely result if all
decomposers in a particular ecosystem were
wiped out?

Write any four examples of abiotic factors.

Q2.
Q3.

Q4.

Q5.

L
2,
 F

Answers o

Cycling of materials and flow of energy.
Lake Is not an artificlal ecosystem.

Fungl and bacteria are decomposers which recycle
natural wastes and dead anlmal and plant matter.
They also produce many of the nutrients that plants
need to grow.

The earth would be covered with dead organisms and
thelr excrement

Four examples of ablotic factors are:
(I) temperature. (Ii) rain, (lil) soll and (Iv) wind.

"@! Very Short Answer Type Questions N

QL

Ans.

Q2

Ans.

Q3.

Ans.

Q4.

Ans.

Q5.

Ans.

Q6.

Ans.

We often use the word ‘environment. What does it
mean? (CBSE2016)

The sum total of all physical chemical and biological
conditions that Influence the growth and survival of
an organism is referred to as environment

What is an ecosystem?

An ecosystem is defined as an area where biotic
(Uving) and ablotic (non-Uving) companents Interact
with each other.

List two main components of an ecosystem.
(CBSE2019)

(CBSE2017)

Two components of an ecosystem are biotic
components, comprising of lving organisms and
abiotic components. comprising of physical factors.

List any two biotic components of an ecosystem.
(CBSE2016)

Two blotic components of an ecosystem are plants and
animals.

List any two abiotic components of an ecosystem.
(CBSE2019)

Ablotic components Include soll viater. temperature,
alr and sunlight. (Any two)

List any two natural ecosystems.
Deserts and forests are natural ecosystems.

(CBSE2017)

Q7.

Ans.

Q8.

Ans.

Q9.

Ans.

Q 10.

Ans.

Q1L

Ans.

Ql2.

Ans.

Q13.

Ans.
Q 14.

Ans.

Q 15.

Ans.

Q 16.

List any two man-made ecosystems. (CBSE2017)

Aquarium and garden are man-made ecosystems.

Why is forest considered a natural ecosystem?
(CBSE2017)

Forest Is consldered a natural ecosystem because

it Is naturally sustainable and grow without human

intervention.

Generally, we do not clean natural ponds or lakes

but an aquarium needs periodic cleaning. Why?
(CBSE 2019)

Pond Is a self-sustained and complete ecosystem
which due to the presence of decomposers cleans
itself while aquarium Is an artificlal ecosystem which
Is incomplete due to absence of decomposers and
thus requires continuous maonitoring and cleaning,

Bacteria and fungi are called decomposers. Why?

Bacterla and fungi are called decomposers as they
break down the complex organic substances into
simple Inorganic substances that go Into the soll and
are used up once more by the plants.

Define trophic level

The various steps in a food chain at which the transfer
of food takes place are called trophic levels.

Autotrophs are at the first level of food chain. Glve
reason. (CBSE 2015, 20)

Only green plants (autotrophs) have the ability to
trap solar energy to manufacture their own food by
photosynthesis. Hence, green plants always acquire
the first trophic level in a food chain.

Which of the following are always at the second
trophic level of the food chains?

Carnivores, autotrophs, herbivores. (CBSE2015)

Herbivores are always at the second trophic level

Write various steps of a terrestrial food chain of four
trophic levels. (CBSE 2019)

A foaod chaln starts at trophic level 1 with primary
producers such as plants. then moves to herbivores
at level 2 carnivores at level 3, and typlcally finishes
with top carnivores at level 4.

The following organisms form a food chain. Which
of these will have the highest concentration of
non-blodegradable  chemicals? Name  the
phenomenon associated with it. Insects, hawk,
grass, snake, frog (CBSE2015)

Hawk will have the highest concentration of non-
biodegradable chemicals. This phenomenon is called
biological magnification.

In the following food chain, plants provide 500 J of

energy to rats. How much energy will be available to

hawks from snakes?

Plants —— Rats —— Snakes —> Hawks
(CBSE 2017)



Ans.

QL.

Ans.

Q 1.

Ans.

Q19.

Ans.
Q 20.

Ans.

Q2L

Plants—— Rats — Snake —— Hawks
500 J

In the given food chain. energy provided by plants to

rats = 500 J

According to 10% law,

energy available to snakes by rats = 109 of 500 |
10
~ 100

Similarly. energy available to hawks from snakes
=10% aof 50 J

219 eg w5

100

Thus, hawks get 5 J energy from snakes.
In the following food chain, 100) of energy is
available to the lion. How much energywas available

to the producer?
Plants—— Dear ——- Llon

x 500=150

(CBSE2017)

Let the amount of energy available to plants and deer
be xJ and yJ respectively,.

Given food chain is;
Plants (Producer) — Deer (Primary consumer)
x ] Vv J
—— Lon (Secondary consumer)
1001
According to 10% law. energy available to deer is:
10% of y=100 J

‘”0 <y =100

; y = 1000 J
Energy available to deer = 1000 J
Similarly. energy avallable to plants (producer) Is:

109 of x=1000 )

10

= —xx=1000] = x=10.000]
100

So. energy available to producer is 10.000 J.

Name the product formed when high energy UV
radiations acts on oxygen molecules at the higher
level of atmosphere.

The high energy UV radiations splt apart some
molecules of oxygen (0,) Into free oxygen (0) atoms.
These atoms then combine with the molecular
oxygen to form ozone.

Write the name and formula of a molecule made up
of three atoms of oxygen.

Ozone. and its chemical formula Is 05

What Is the function of ozone in the upper
atmosphere?

Ozone protects the Earth from harmful radiations
such as ultraviolet rays.

Which class of chemicals is linked to the decrease

in the amount of ozone in the upper atmosphere of
the Earth?

Ans.

Q 22.

Ans.

Q 23.

Ans.

Q 24.

Ans.

Q 25.

Ans.

Or

Write the full name of the group of compounds
mainly responsible for the depletion of ozone layer.
(CBSE2015)

The chemical compound. chlorofluocrocarbon, Is
malnly responsible for decrease In the amount of
ozone In the upper atmosphere of the Earth or the
depletion of ozaone layer.

The depletion of ozone layer is a cause of concern.
Why? (CBSE 2016)

If ozone layer gets depleted. the harmful UV rays
from Sun will reach the Earth. These radiations are
highly damaging to organisms as they can cause skin
cancer In human beings and several ather diseases In
animals too.

Select two non-biodegradable substances from the
following wastes generated in a kitchen:

Spoiled food, paper bags, milk bags, vegetable
peels, tin cans, used tea leaves.

Milk bags and tin cans are non-blodegradable
substances.

Why should biodegradable and non-biodegradable
wastes be discarded in two separate dustbins?

Blodegradable and non-blodegradable wastes should
be discarded in two separate bins as this helps in
effective treatment and disposal of these wastes.

Name any two items which can be easily recycled
but are generally thrown in the dustbin by us.

The two items are newspaper and plastic cans of
cold drinks.

'\@2’ Short Answer Type-| Questions N

Q L State with reason any two possible consequences of

Ans.

the elimination of decomposers from the Earth.

r-—'

The possible consequences of elimination of
decomposers from the Earth are:

(i) Dead remains and organic waste would continue
to accumulate in the environment, This would
pollute the water bodies and soil ecosystem.

() As the organic compounds would not be
degraded, nutrlent cycle would be disturbed and
soll will not become fertile.

COMMON ERR@R* \

Usually students get confused between the role of
decomposers and consequences of ellmination of
! decomposers.

>

Qa.

(i) What is meant by trophic level?

(i) On an average, what percentage of energy is
transferred to the second trophic level from
the first trophic level? Which categories of
consumers do the organisms of the second

trophic level belong to? (CBSE2023)



Ans.

Q3.

Ans.

Q4.

Ans.

Q5.

Ans.

() The various steps In a food chaln at which the
transfer of food (or energy) takes place are called
trophic levels.

(l) 1096 energy Is transferred to secand trophlc level

from the first trophic level
Herblvores constitute the second trophic level

Give any two examples of each:
(i) Organisms occupying the first trophic level
(i) Camnivores

(i) Trees, Shrubs
Consider the food chain:
Grass ----e— Deer ———— Lion
What will happen if all the:
(i) Lions are removed?

(i) Lion, Cheetah

(ii) Deers are removed?

(i) If all the lions are removed. the population of deer
will Increase expaonentlally. Thus, deers and other
plant-eaters will be present in abundance which
will lead to overgrazing of grass and soll eroslon.

(if) If all the deer are removed. then there will be
no sufficient food available to the tigers. Some
of the tigers will dle due to starvation and thelr
population will decrease. Since the deer are
herblvorous. thelr absence will Increase the
grassland area also.

What is the difference between the organisms
belonging to the first and the third trophic levels?
Give one example each of the organisms belonging
to these two trophic levels.

Difference between first trophic level and third
trophic level arganisms.

S.No

Basis of
Difference

First Trophic

Level Third Trophic Level

1. Organ-
I5mMs
category

The organisms of [The organisms of
this trophic level|this trophic level are
are called pro-|called carnivores
ducers. ar secondary
CONSUMErs.

2 Feeding
habit

They feed upon

herblvares.
For example, Uons.

They prepare

thelr own food by
photosynthesls.
For example.
green plants.

COMMON

Some students write wrong examples of third trophic
level such as goat.
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Q6.

In the following food chain, vertical arrows indicate
the energy lost to the environment and horizontal
arrows indicate energy transferred to the next
trophic level. Which one of the three vertical arrows
(A, C and E) and which one of the two horizontal
arrows (B and D) will represent more energy
transfer? Give reason for your answer.

Ans.

Q7.

Ans.

Gresn Plants
(Producers)

ﬁE
N o > B ﬁ"&
WADAY ._/Z'J' SN

Deer

Tiger
(Herbivore) (Camnivore)

A food chaln in a forest ecosystem

Given food chain is Plants — Deer — Tiger
Let plants have 20.000 J energy available.
According to 10% law. energy transferred to deer

- 19 . 20000 2000 K@)

100

Thus. 18000 J(A) of energy is lost in the form of heat
to the environment

Similarly, energy transferred to tiger = % x 2000

- 200 J(D)
Thus. 1800 J(C) of energy Is lost
Now. out of 200 J. 30% will be lost.

90

S0,
Thus, out of the three vertical arrows A will represent
more energy transfer and out of the two horlzontal
arrows B will represent more energy transfer.

Study the food chain given below and answer the
questions that follow:

MONB00SE pmm— Snake

(i) i the amount of energy available at the third
trophic level Is 100 joules, then how much
energy will be available at the producer level?
Justify your answer.

(ii) Is it possible to have 2 more trophic levels in this
food chain just before the fourth trophic level?
Justify your answer. (CBSE SQP 2023-24)

(i) Leaf (xJ) — Caterpillar (yJ) - Chameleon (100))

Mongoose « Snake

Accarding to 10% law. energy level at 2™ trophic

level Is:

10% of y =100 J
=5 y = 1000 J
Similarly. energy avallable at producer level Is:
10% of x=1000 J
= x = 10.000 J
Thus. energy available at producer level Is 10.000 J.



Q8.

Ans.

Q9.

Ans.

Q1l0.

Ans.

(ll) No, since the loss of enerpy at each level Is so
much that very lttle usable energy will remain
after 4 trophic levels.

DDT was sprayed in a lake to requlate breeding of
mosquitoes. How would it affect the trophic levels
in the following food chain associated with a lake?
Justify your answer. (CBSESQP 2022 Termi-2)

HAWK

LARGE FISH

SMALL FISH

PLANKTON

AQUATIC ENVIRONMENT

DOT being a non-blodegradable pesticide will enter
the food chaln from the first trophic level As DDT Is
non-biodegradable. it get accumulated in organisms
body and Its concentration keeps on increasing at
each trophic level The maximum concentration of
DOT pets accumulated In Hawk. This |s because Hawk
have occupied the top most place in the given food
chaln.

Food web increases the stability of an ecosystem.
Justify.

Food web is a network of food chains which are
interconnected at various trophic levels. In a food
web. each predator has a choice to feed on different
types of preys. Reduction in population of one type of
prey will not affect the predator because it can switch
over to some other animals. Hence. in a food web.
the supply of food never ends. Therefore. it increases
the stability of an ecosystem.

What is biological magnification? Will the levels of
this magnification be different at different levels of
the ecosystem?

The accumulation of harmful chemicals in the body
of Uving orpanisms at different trophic levels in a
food chain Is called blological magnification.

COMMON ERR(DR ©

Many students write improper definition of biological
magnification.

Q1L

Ans.

Yes. the concentration of these harmful chemicals
will be different at different trophic levels. It is
maximum at highest troplc levels and minimum
at lowest tropic levels. For example, it is highest in
humans and lowest in autatrophs Uke plants.

(i) State the essential function performed by ozone
at the higher levels of the atmosphere.

(i) Why was there a sharp drop in the amount of

ozone in the atmosphere in 1980's? (cBSE2023)

(i) Ozone layer shields the surface of the Earth from
ultraviolet (UV) radlation from the Sun.

Q l2.

Ans.

Q13.

Ans.

Q 14.

Ans.

Q 15.

Ans.

(II) There was a sharp drop In the amount of ozone
in the atmosphere in 1980s due to the use of
synthetic chemicals like chlorofluorocarbons
(CFCs) which are used as refrigerants and In fire
extinguishers.

(i) What is meant by garbage? List two classes into
which garbage Is classified.

(i) What do we actually mean when we say that

the “enzymes are specific in their action"?

(CBSE 2022 Term-2)

(i) The household waste produced in our day-to-day

life Is called garbage. It Includes vegetable peels.

dried leaves, plastic materlals, etc. The garbage

is classified into biodegradable waste and non-
biodegradable waste.

(i) The given staterment means that specific enzymes
are needed for the breakdown of a particular
substance. For example. plastic is not broken down
by the action of bacteria or other saprophytes.

A lot of waste is generated in neighbourhood.
However, almost all of it is biodegradable. What
Impact will it have on the environment or human
health? (CBSE SQp 2022-23)
Excess generation of blodegradable wastes can be
harmful as:

(I) Its decomposition Is a slow process leading to

production of foul smell and gases.

() It can be the breeding ground for germs that
create unhyglenic conditions.

What are the problems caused by the non-
blodegradable wastes that we generate?  (NCERT)

The problems caused by non-biodegradable vrastes
are:
(I) Blologlcal magnlificatlon.

(i) Non-blodegradable materlals like plastics
on burning releases toxic chemicals into the
environment which leads to alr pollution.

(iii) Non-biodegradable wastes like pesticides reduce
the fertility of soll that leads to soil pollution.

(lv) It also causes water and land pollution.
(v) Clogging of drains. (Any four)

Kulhads (disposable cups made of clay) and
disposable paper cups both are used as an
alternative for disposable plastic cups. Which one of
these two can be considered as a better alternative
to plastic cups and why? (CBSE 2022 Term-2)

Disposable paper cups are considered a better
alternative to plastic cups because they are
blodegradable, can be recycled and do not pollute the
environment.




-§) Short Answer Type-Ii Questions N

QL Complete the following flow chart based on

ecosystem and its components. (CBSE 2020)
i _7_ TERRESTRIAL (v) 7

? f [Compriaaa

BlIOTIC

e Components

@ _7

Definlton lCGmpﬂﬂE!E
(v) i (i 1

Ans.

@;ndemund the concept of ecosystem, types of
ecosystems and its components.

(I) Aquatic (il) Ablotic

(iil) Temperature. rainfall wind. soil (Any one)

(iv) Living organisms (plants and animals)

(v) An ecosystem is the structural and functional
unit of blosphere, comprising of all the lving
arganisms in an area together with the non-
lving constituents of the environment.

Q2. (i) What are decomposers? State the role of
decomposers in the natural replenishment of
the soilL

(i) Why are decomposers not
decomposing the plastic waste?

Ans. (l) Decomposers are micro-organisms. comprising
bacterla and fungl, that break-down complex
organic  substances into simple organic
substances.

helpful in

They play a vital role in natural replenishment
of soll as these decomposed organic substances
provide nutrlents and minerals to the soll for
replenishment.

(i) Decomposers are not helpful in decomposing
plastic waste because plastic is not an organic
substance. Thus, decomposers cannot break
them down.

Q3. What is a food chain? Why is the flow of energy

in an ecosystem unidirectional? Explain briefly.
(CBSE2019)

Ans. A food chain is the series of organisms that take part
at varlous blotic levels.

In @ food chaln. the energy maves progressively
through the various trophic levels and is no longer
avallable to the organisms of the previous trophic
level. The energy which is captured by the autotrophs
does not revert back to the solar input. So. the energy
flow In food chalns Is sald to be unidirectional

G- TiP-

Q4. (i) Construct a terrestrial food chain comprising
four trophic levels.
(ii) What will happen if we kill all the organisms In
one trophic level?
(iii) Calculate the amount of energy available to the
organisms at the fourth trophic level if the energy
available to the organisms at the second trophic

level is 2000 J. (CBSE 2020)
Ans. (i) A terrestrial food chain comprising four trophic
levels is shown as follows:
Grass — Grasshopper — Frog — Snake or
Grass — Rabbit —» Wolf — Tiger
(Il) If we Kill all the organisms In one trophic level.
there will be no food for the organisms of the
next trophic level and they will die of starvation.
Also, the organisms of the previous trophic
levels will increase in number as there will be
no organism to consume them as foaod. It will
create an Imbalance in the ecosystem as every
trophic level Is Interdependent on each other.
() According to 109 law. only 109 of energy Is
transferred to next level
Hence.ifenergyavailable atsecond trophiclevells
2000J then energy available to third trophic
level =10% of 2000 J = (10/100) x 2000 J = 200 J
Therefare. energy available to third level = 200 J
Similarly. energy available to fourth trophic level
=10% of 200 J
= (10/100) % 200J = 20 J
Hence, energy avallable at fourth trophic level Is
20 J.

Practice numericals based on 10% law, i.e., calculating the
amount of energy available at different trophic levels.

Q5. (i) Create a food chain of the following organisms:

Insect, Hawk, Grass, Snake, Frog

(i) Name the organism at the third trophic level of
the created food chain.

(iti) Which organism of this food chain will have the
highest concentration of non-blodegradable
chemicals?

(iv) Name the phenomenon associated with it.

(v) If 10,000 joules of energy Is avallable to frogs,
how much energy will be available to snakes in
this food chain? (CBSE 2020)

Ans. (i) Grass —» Insect —» Frog — Snake — Hawk
(Il) Frog
(i) Hawk
(iv) Blological Magnification
(v) Energy avallable to snakes = 1096 of 10,000 J
= (10/100) x 10.000 J « 1000
Q6. (i) Drawablock diagram to show the flow of energy
in an ecosystem.
(if) In a food chaln of frogs, grass, insects and
snakes assign trophic level to frogs. To which
category of consumers do they belong to?




Ans. (I) Flow of energy In an ecosystem:

Top Gamnivoros

t

(ETINONTS

t

Praducmns

t
m Sunfight |
() Frogs belong to the third trophic level and are

secondary consumers.
Q7. Explain how some harmful chemicals enter
our bodles through the food chain. Why Is the
concentration of these harmful chemicals found to

be maximum in human beings? (CBSE2023)

Ans. Pesticides are harmful chemicals which are sprayed
over crop plants to protect them from diseases and
pests. These chemicals are either washed down into
the soil or into the water. From the soil and water.
these pesticides are absorbed by growing plants along
with water and other minerals. When herbivorous
animals eat plant food. then these harmful chemicals
go into their bodies through the food chain and when
the carnivorous animals eat herbivores. then these
chemicals get transferred to their bodles. Man being
an omnivore. eat plant food as well as carnivores. So.
the harmful chemicals present in plant food as well
as In carnivores also get transferred to men’'s body
through the food chaln.

As human beings occupy the top level in any chain,
the maximum concentration of these harmful
chemicals are found in our bodies.

Q 8. (i) From the following group of organisms, create a

food chain which is the most advantageous for
human beings in terms of energy:

Hawk, Rat, Cereal F'Iat,
Goat, Snake, Human Being

(ii) State the possible disadvantage if the cereal
plant is growing in soil rich in pesticides.
(iii) Construct a food web using the organisms
mentioned above. (CBSE2020)
Ans. (i) The foad chain most advantageous for human
being is:
Cereal plant —» Human being
(i) When human beings consume this cereal plant.
then the pesticides would go In thelr body with
the food and leads to blological magnification.

() Food web:
Hiwi
L
Snalen
4
| | |
Goal Ral Human baing
[ ]
\ Coraal plant /
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Many students fail to construct the correct food web.

Q9. (i) Complete the following table:

Formula

Benefits to blotic
component

(ii) How is ozone formed at the higher levels of

atmosphere? (CBSE 2020)
Ans. (I) (a) O, (b) O,
(c) Oxygen Is necessary for breathing or external

respiration.

(d) Ozone protects us from harmful ultraviolet

(UV) rays produced by the Sun.
(I Oxygen molecule splits Into atomic oxygen (0) at

higher levels of atmosphere because of higher

energy UV radiations. These atoms then combine
with the molecular oxygen to form ozone as
shown below:

B il B

(Ozone)

Q 10. Write the essential function performed by ozone at
the higher levels of the Earth's atmosphere? How is
it produced? Name the synthetic chemicals mainly
responsible for the drop of amount of ozone in the
atmosphere. How can the use of these chemicals be
reduced?

TiP:

Learn the concept of ozone layer, its formation and
depletion carefully.

A

The ozone layer acts as a protective blanket around
the Earth which shields the entire earth from harmful
ultraviolet radlations that come from the Sun.

Ozone s formed In the upper atmosphere when the
UV rays act on an oxygen molecule (0,). As a result.
molecular oxygen gets split into free Exygen atoms
(0). These atoms then combine with the molecular
oxygen to form ozone.

Chlorafluorocarbons (CFCs) which are used in
refrigerataors, fire extinguishers, aerosol sprays etc
are responsible for the drop of amount of ozone in
the atmosphere.
The use of CFCs can be reduced by
(a) minimizing leakage through air conditioners and
refrigerators.
(b) finding substitute chemicals that are ozone




Q 11. How can we help in reducing the problem of waste
disposal? Suggest any three methods. (C85£2019)

Ans. We can reduce the problem of waste disposal In the
following ways:

(i) By segregating and disposing blodegradable and
non-biodegradable substances separately.

(II) By converting domestic wastes such as frult and
vegetable peels, left over food. dry leaves etc
into compost by burying them Into a pit In the
ground.

(i) By recycling plastic. paper. glass and metal items
to make required things instead of synthesising
or extracting fresh plastic, paper, glass or metal

Q12. Write one difference between biodegradable and
non-biodegradable wastes. List two impacts of each
type of the accumulated waste on environment if not
disposed off properly. (CBSE2023)

Ans. Difference between biodegradable and non-
blodegradable substances:

S. | Baslis of Blodegradable |Non-Biodegradable
No. | Difference Substances Substances
1. |Definition |Substances that|Substances that

can be broken/cannot be broken
down into simpler/downinto harmless
substances in due|substances by the
course of time bylactlon of micro-
the actlon of micro-{organisms.
organisms such as
certaln bacterla.

2 |Examples |Cattle dung. wool |Plastics,

paper, compost.

polythene
bags, glass oblects.

Two Impacts of accumulated blodegradable waste
on environment:

(I) Incomplete degradation will result In the
breeding ground for flies causing the spread of
diseases.

(ii) Air will be polluted with strong smell of rotting
and decomposiltion.

Two impacts of accumulated non-blodegradable waste
on environment:

() Blological magnification.

() Non-blodegradable materlals lke plastics
on burmning releases toxic chemicals into the
environment which leads to alr pollution

(i) Non-blodegradable wastes like pesticides reduce
the fertility of sail that leads to soil pollution.

(iv) It also causes vater and land pollution

(v) Clogging of drains.

'@/ Lﬂng Answer Type Questions N}

QL (i) Differentiate between producers,consumers and
decomposers and give one example of each.

(il) Pesticides like DDT which are sprayed to kill
pests on crops are found to be present in
ground water, water bodles etc. Explain how do
they reach these places.

(Any two)

Ans. (I) Producers: These are organisms which can make
their own food from inorganic substances by
photosynthesis, e.g. all green plants and certaln
bacteria.

Consumers: These are organisms which depend
upon the producers for food. elther directly
or indirectly by feeding on other consumers
for thelr sustenance. They are also called
heteratrophs, e.g. lion. man etc.
Decomposers: These are organisms which break
down the complex organic substances present
in the dead remalns of plants and animals into
simple inorganic substances, e.g. bacteria and
Fung

(1) Groundwater: Through irrigation In the fields,
these pesticides present in soil pass into lower
layers of soil and reaches groundwater.
Water Bodies: Movement of pesticides into water
bodles occurs when runoff, after rainfall moves
through areas that have been sprayed with themn.

Q2. (i) Give two differences between food chain and
food web.
(il) Why are smaller food chains better?
(iii) What is 10% law?
(iv) Choose one organism each that belongs to

the second and third trophic levels from the
organisms given below:

Eagle, frog, tiger, rabbit, fox
Ans. (I) Difference between food chain and food web:

5. Basls of
No. | Difference Food Chain Food Web
1. | Definition Food chain is a | Food web caon-

serles of sists of a number
organisms of interlinked
feeding on one | food chains.
another.
2. | Feedin Members of | Members of
habit f.:n? higher trophic | higher trophic

organisms level can feed
upon organismes

of the lower

level feed upon
a single type of
organism aof the

lower  trophlc | trophic levels of
level other food chain

(i) The smaller food chains are better because the
loss of energy at each step of food chain Is so big
that very little usable energy is left after three
or four trophic levels to support the next trophic
level Thus. smaller size gives it mare stabllity.

(ill) 10 percent law states that. ‘only 10 percent of the
total energy entering a particular trophic level is
avallable for transfer to the next trophlc level.

TiP:
Remember statement of 10 per cent law of energy
transfer.

(iv) Second trophic level --wwny Rabbit
Third trophic level - Frog and fox




& Chapter Test

Multiple Choice Questions

Q1 The diagram shows the nrgani5m5 in a habitat.

Q2.

Sun

Q3.

Drganiﬂma an
dacaying leaves

Which of the following indicates the feeding
relatmnship of these urganisms?

. /T b-’/T
c /’T af'/T

The dlagram shows the flow of energy thruugh an
ecosystem.

ls s

'N..

'N.

S—— Primary Secondary
1 CONsSuUmMers 2 consumers

The smallest amount of energy transferred between
organism and the largest amount of energy lost to
the ecosystem is represented by which arrows?

Smallest energy Largest energy
transfer loss
a 4 49
b. 2 1
s 2 3
d. ] 4

A group of scientists analysed samples of five
different animals from a river for possible
accumulation of DDT in their body due to bio-
magnification. The result obtained is shown in the
given graph.

A
o
O— 4 P
5 E R
- T
3ET
= S
g i)
>
Animals —>

The correct order of the food chain operating in a
river is:

a S-P-Q—->R bS->Q—>R-P

c P>R->0Q-55 dP->Q-55-R

Q4. How many food chains are operating in the given

food web?
Baars
A \
Wahws &
/ A Red rnma
Skul'dua \
Beas

A
ilice Ranb
F.
Oek bDlossome  Oak nuls Oak bark Oal mpvea  QOak Mossoms

a. 10 b.12
c. 16 d.- 14

Assertion and Reason Type Questions

Directions (Q. Nos. 5-6): Each of the following questions
consists of two statements, one is Assertion (A) and the other
is Reason (R). Give answer:

a. Both Assertion (A) and Reason (R) are true
and Reason (R) is the correct explanation of
Assertion (A).

b. Both Assertion (A) and Reason (R) are true but
Reason (R) is not the carrect explanation of
Assertion (A).

c. Assertion (A) s true but Reason (R) Is false.

d. Assertion (A) is false but Reason (R) is true.

Q S. Assertion (A): DDT can pass along food chain from
crops to man or other animals and harm them.

Reason (R): DDT is non-biodegradable and cannot
be metabolised within bodies of living organisms
and accumulates in their bodies.

Q 6. Assertion (A): Decomposers keep the environment
clean.

Reason (R): They recycle matter by breaking down
the organic remains and waste products of plants
and animals.

Case Study Based Question

Q7. Grazing food chains are directly dependent upon
solar radiations as the primary source of energy.
Green plants (or producers) form the first trophic
level of the food chain. They synthesise their food
by the process of photosynthesis. Herbivores or
primary consumers feed upon the producers and
form the second trophic level.

Herbivores are eaten by carnivores of different
categories. These are longer food chains.

Given below are 5 grazing food chains operating
in the nature.



Tiger Eagle Tigser
Sn%‘ka \ Fish ealing bird
P \Mljd\cm Sm%ﬁsh
Glraffe Q Grasshopper Rabbit R
Planls Grasses Grasses Gras{;;s Aquatic plants
(A) (B) (C) (D) (E)

Read the above passage carefully and give the
answers of the following questions:

(1) Select the option that correctly identifies P, Q and R.

P Q R
a. Frog Deer Aquatic insect
b. Frog Elephant Phytoplankton
c. Tadpole Deer Zooplankton
d. Dog Elephant Algae

(ii) According to the given food chains which of the
following animals is both secondary and tertiary

consumer?
a. Rabbit b. Tiger
c Eagle d. Small fish

(iii) Top consumer in which of the following food chains
will have the maximum energy?

a. Food chaln A
b. Food chain B
c Food chain C
d. Food chaln D

(iv) What will be the shape of pyramid of biomass of

food chain E?

=

.

ST
II—]I EJ-I_D_|
= =

Very Short Answer Type Questions

Q 8. Why Is forest considered a natural ecosystem?

Q9. What happens during the first step of ozone
formation in the atmosphere?

Short Answer Type-l Questions

Q10. Look at the following figures. Choose the correct
one and give reason for your answer.

/ A\
/[ X

Fig. A

Fig.'B'

QL. Give any two ways in which biodegradable

substances would affect the environment.

Q 12. What are trophic levels? Give an example of a food

chain and state the different trophic levels in it.

Short Answer Type-ll Questions

Q13. (i) We do not clean ponds or lakes, but an aquarium
needs to be cleaned reqularly. Why?
(ii) Why is ozone layer getting depleted at the
higher levels of the atmosphere? Mention one
harmful effect caused by its depletion.

Q 14. Explain the reason why in a food chain

(i) the number of individuals decreases as we
move from lower trophic level to higher trophic
level, and

(ii) the flow of energy is unidirectional

Q15. (i) Gas A, found in upper layers of the atmosphere,
is a deadly poison but is essential for all living
beings. The amount of this gas started declining
sharply in the 1980s.

Identify Gas A. How is It formed at higher levels
of the atmosphere?

(ii) Write the appropriate names of the trophic

levels z and x in the figure given below:

Secondary
consumer

X

/ Producer \

Long Answer Type Questions

Q 16. Define the following:
(i) Food chain (ii) Food web
(ili) Producers (iv) Parasites
(v) Non-biodegradable substances

Q17. (i) "Our food grains such as wheat and rice, the
vegetables and fruits and even meat are found
to contain varying amounts of pesticide residue”.
State the reason to explain how and why it
happens?

(ii) Write the harmful effects of using plastic bags
on the environment. Suggest alternatives to
plastic bags.
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