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TROPHIC LEVELS - TINUT &R~
1 éutotroph@/ Producers = I*;irst trophic leve\l/

(Fix up the solar energy and make it available for heterotrophs or the consumers)

TAATT / IeATGeh = TLH TIHUT FX

(ER Tt <! TEUT hleh S8 ULATST T STHIRRTSAT oh FoTT SueTes rd ¥)
Dd Herbivores/ Primary consumers = Second trophic level

VITSRTETY / ITerfireR SUsivhT = fEer aiwor &=

3. Small carnivores / Secondary consumers = Third trophic level

DY wiaTERY / e SaweT = e T T

4. Larger carnivores / Tertiary consumel\'}dourth trophic leve

IS HIATEHT / qdiaeh STHIRRT = AT TTHUT Fa¥
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Energy Flow in Ecosystem - TR TdehT 95 W Sl TATE

Aergy Capture by Producers - ScUTEeht ZIRT AT TEUT

The green plants in a terrestrial ecosystem capture about 1% of the

energy of sunlight that falls on their leaves and convert it into food

energy. AR Pho WW :
T I uTRfRfaehY a7 o 2L urer qﬁﬁmu@mﬁﬂﬁ%w
EﬁWW@WWﬁﬁHﬁHﬁHW?l
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2. Energy Transfer to Primary Consumers
T THR ITHIRRTN Shi Tl BEATAUT

When green plants are eaten by primary consumers, a great deal of

energy is lost as heat to the environment, some amount goes into

digestion and in doing work and the rest goes towards growth and

reproduction.

T ATATHR SUHITET S 8¢ UTell hl @A 8, dF Hs1t ol Ueh ST f2ear Hen
& B9 § UITeR0T § T B AT, TS FHAT Ure 3w H A1 gl g,
3R I g R IS H ITATT grelt &l



Uit %R &1 fURTfdS | Pyramid of Trophic Levels

Sl BT TTHT 10%
A TR db |

. RS, About 10% Energy .

Tertiary Consumers &P Passes to the Next Level -

951, 919 | Eagle, Tiger

Secondary Consumers
Hea, Wi, B ffgan |

U] Jrotl &
"edl 8 | LA

"% Available Energy
Decreases Upward

Primary Consumers
feger, @, favor |
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10% Law - 10% T =T — Ladwany 1255 ST

An average of 10% of the food eaten is turned into its own body

and made available for the next level of consumers.

T 1T WIS kT AT 10% T&Eam 37 R ¥ gutied 8 ST g
3T TS TR o SUHHTST & ToT0 ST 21 14T 2

Therefore, 10% can be taken as the average value for the

amount of organic matter that is present at each step and

reaches the next level of consumers.

FHTCTU, Tedeh TaX UR WINTG hial-eh UaTel <hl Sited Wt i 10%
HIAT ST HHAT &, AT I T o STHIHTSAL Tk Tgard! gl
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Number of Individuals in Trophic
Levels - tﬁ'Gl'UT mﬁ ﬁ' Gﬁaﬁ' Eﬁ' '{*T’@JT TOP CAR'NIVORES

There are generally a greater number

CARNIVORES

of individuals at the lower trophic
HERBIVORES

levels of an ecosystem, the greatest

number is of the producers.

foreft enfifRerfirfr o1 3 foreret T

T UX ATHAR U1 ST h @ T

3Aterek Bt 8, ™ & aaw srferen

T IcUTSh! <Al gidl Bl
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Characteristics of Energy Flow - ST UATE <hi

C Terti
fodrommd fofeoserl™ =G |
T s /\'\ :

Secondary

| .@idirectional Flow)— TR I T P

100J

Firstly, the flow of energy is unidirectional. i -
STl T JETE Uehi<viter el 2l :
Zfrogressive Diminution - ﬁﬁ?‘l’(‘@"l’q 1,000,000 J of suniight

Secondly, the energy available at each trophic level gets diminished

progressively due to loss of energy at each level.

Tk TIUT €A UX SUASH FalT, Tedieh Tl U 51 <kl BT o hI{UT SR
HA BT AT 2



BIOLOGY @NCE BY RADHIKA MAM J'Ir‘ en /lwrlueu;r AT gataror

v S =

\ Secondary Consumers

Primary Consumers

Primary Producers



BIOLOGY SCIENCE BY RADHIKA MAM

FoocT Web ) > LTl STl

A food web is a complex,

interconnected network of multiple

food chains in an ecosystem.

TN STt Ueh AT ehl o1 U <hg
el HECATS ol Ueh STiceT, UTEaT
STST g1 Hedh &
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Biological Magnification - SIECACIERL]

Biological magnification (or biomagnification) is the

increasing concentration (accumulation) of non-
biodegradable toxic substances, like pesticides (DDT) or

heavy metals (mercury), at successive trophic levels in a

food chain.

STfereh ST (AT SIS STTAL) T HEAT H shiHeh TIeor
A UX hICHTITERT (STSIet) IT AT &gl (URT) STH IR-wa
U fartrer ugrert shY Sredt |igar (H=) 2
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oI 3mgei{ | Biomagnification A i

Highest Concentration
at the Top Trophic Level

QeI @1 # DDT el HigdT §@-T | Increase of DDT Concentration Along the Food Chain

i);l%\mg&k%hm\dﬁ‘b’;cb\lbmeiffm . ‘ .. e

:/ ~AY ) v A 5 WA e et |
\ s .’ [ , M Aol Fish-eating Birds of Prey
L ' £ Ao Tt 25 ppm

' - P\ ®  Large Fish

2 ppm

A N
N/ : e gl O e | -
= : = : Small Fish o :
Concentration . - 0.5 ppm =2 ([ - |
Increases 7 ° Y = ‘ 3 e “ ;
: B 3 ™ Zooplankton : B s N ¥
T N 0.04 ppm ’ : ‘5:' o ‘
L MR S | Water ( , / > g g \ .. s 8 [ o
' ¥/ 0.000003 ppm - | —alb sl
i : W E A Our environment FHT T a0
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-

Effect of Biomagnification on Humans

ﬁ%ﬁ/m&hw@wm

As human beings occupy the top level in any food chain, the maximum concentration
of these chemicals get accumulated in our bodies.

e YT W AT IS TATH U BT &, FHTeTT 37 THTAAT hT ATereher™ HisdT THN IR
H STHT g AT B

This is the reason why our food grains such as wheat and rice, vegetables and fruits,

and even meat, contain varying amounts of pesticide residues.
T ot ¢ ok gan mﬁﬁ@ﬁ?@m IR e, I T&T ek foh A & ot
HIeATITR AT T AETT-3TAT HTAT UTg AT 2
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Grone - st (D REES

Ozone (O3) is a molecule formed by three atoms of oxygen.
I (O3) HATFAT o A1 TRHTULST | T Ueh 3707 2

02 (oxygen) - essential for all aerobic forms of life.

0, (TTFAISTT) THT T St ok o 2

Ozone - a deadly poison @b =
AT Uk uTereh W @l ()




304 &1 fAafor | Formation of Ozone

GHATY H3el A 39114 99 &I ufehar | Ozone Formation in the Stratosphere

@ RVT 1: 3ifereftor 1 R | Step 1: Splitting of Oxygen | @ =1 2: 3 7 fARTOT | Step 2: Ozone Formation

UV radiation

—»0:-0+06-CO»g'®

R faol sifarfior 3rv] @t &) siferits wRampsh & diedt &1 U 3ifaitor way), iferfior 3] & e 3 aamar 21

@ UV radiation splits an oxygen molecule into two oxygen atoms. ) \_ An oxygen atom combines with an oxygen molecule to form ozone. )

O; = 3iis9 | Ozone —

= - Dur-en ST [SIXOT
o S S 5 e s [ (1Y 1008001 @
” ,.q-;... _—pee s

v . 3ﬂﬁh=l Rd E'Iﬁﬂ?ﬂil"i uv ﬁﬂ'ﬂﬂ '\ﬁ ‘{?ﬂ & zam ﬂﬂ?ﬁ % I | The ozone layer protects Earth from harmful UV radlatlon

. - Rt Ty e N
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Functions of Ozone - 37<TI ok ST

}._Protective Shield - g{marcﬁr

It shields the surface of the earth from ultraviolet (UV) radiation from the

Sun.

g el <Al Hag 1 T § A ATt awrehT () faferor & sremar 2
2. Harmful Effect - BT{ehTeh THTI

(OF)] causetsldn cancﬁ in human beings.

TE AT H T SHET T HTOT & Hehall Bl
3. Formation - tor
%

Ozone is a product of UV radiation acting on oxygen (O2) molecule.

SIS HATHHISTT (02) 0T T GreTHT Terfervot Rt ok st uftorm g
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Depletion of Ozone Layer - ST <hl &0T

crcs ~ @D

vl./Cause of Depletion - &TUT <hT <hIXUT

The amount of ozone in the atmosphere began to drop sharply in the

1_9h;8_.0_s due to synthetic chemicals like&hloroﬂuorocarbons (CFC@
which are used as refrigerants and in fire extinguishers.
(arimreimrar (1Ol s rem i e, fr s
YTAsiie R STITTHER d=t § Rt STaT &, 1980 o 39Tk § aTgHSA d
ST By T At @ e v B T




/2 UNEP Agreement - ?TQT-lé'CﬁFHEﬁ?IT 7
fIn 1987§ the United Nations Environment Programme @)

succeeded in forging an agreement to freeze CFC production at 1986

_Ci—_é_ levels.
1987 ®, HIH e GATIRUT HTAsHA (UNEP) CFC 3eUTS i 1986 o TX
U e T o ToT0 Ueh GHEATT R Ug=H W et &
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Types of Substances - Tt BIODEGRADABLE
Tk

e e 1}
T 7

That are broken down by biological

VEGETABLES

Processes.

Sferer ufsrarat gt farafed 21 arer uareh

KITCHEN WASTE

T qn
L DECIE R A D] w

That are not broken down by biological

T N —"0C
Processes.

A afsrarett grT frafea 7 2 aret uetd

Our environment 91T TATSL0T

3 ™ .

NON-BIODEGRADABLE

PLASTIC

BATTERIES
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Biodegradable Suhstance |
aq e

1. Broken down by microorganisms |

q&nsﬂa’fmmaﬁa

‘ 2. Mostly natural products |

[ %% 3. Safer for the environment |

\ \ / wafaroT & forg sife JRfga
@

. Examples: Paper, cow dung,

vegetable peels | L

TR DTS, iR, Tfet % e

4. Decompose in a short time |

$9 I § 3qufed

mﬁasmz:ﬂumef

ot broken down by microorganisms

gewsiial grT vgfed T&

2. Mostly synthetic products |
U $fAH 3G

3. May harm the environment |

yfawr i g1 ugar U &

e U9 P §9 38 &

5. Examples:'ﬁastic bottle;,'/polythene |

4. Persist for a long time | l
i
e [

.

L( Q Eco-fnendly Choice | mﬁamaﬁgmﬁm '

L A Environmental Concern | Tafavofi fefar

Biodegradabie Vs Nor; -Biodegradable Substances
ﬁa e T4 3rta mazﬁhx qzraff &t e

\g\
Non- Blodegradable Substance | -

-~

We o

':.‘ = \
T
eA\




ment oAl [’{[-PEI—)U,

- LAYERS OF THE ATMOSPHERE
qgHSA &l TR

EXOSPHERE | H%TI?:T'T
Above 700 km | 700 km'\ﬁ$tl'\r

=  — THERMOSPHERE | arosizat
80-700 km

~ MESOSPHERE | Hezsiza
50-80 km
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Atmospheric Layers

diglHsA

Exosphere « >700 km

dlYHsc

Thermosphere « 80-700 km

Mesosphere « 50-80 km

HHATYHSA

Stratosphere « 12-50 km

enHEd

Troposphere « 0-12 km
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Q) MHATeTRaa faehedt § & 3T [dehed ST 9 shITTU ST THT Ja T AT
GTHIAT <At Z9TTAT gl /From the following options, select the option that represents all
biodegradable materials. RRB ALP 2024

A) WW, g\a%sﬁ%, 312 o TR, et o feTh / Glass bottle, milk

packets, egg shells, banana peels

B) EEITE@Q?IW, QUAT AT, W'F@IW/ Medicine bottle, old shoe, stale biscuits
% 37 <k f5cTen, Wiﬁ‘qﬁjﬁ, m\%‘w/ Egg shells, tea leaves, potato peels

1)) W% H‘%vlﬁﬁ?%ﬂﬁ?, qTET S/ Bubble pack, vegetable peels, stale bread

Ans-C
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Q) Fr=ferlaa & & ®-aT / HH-9 FHYUT UTiET & dafera 2/22

Which of the following statements is/are related to ecosystem?

! . . RRB ALP 2024
(i) 39 SSETNAT & Ik ATeh Teeh ARATeTd gid &
It consists of biotic components consisting of living organisms.
(i) T T U1 TR HD HQT] IeqTaeh Bl B
\1(11 green plants and some bacteria are producers.
(iii) TTHCH AT R4k hl LA hTatTeh garel & forafea e a8

Decomposers break down complex organic matter into simple organic matter.

A) (i) 3R (iii) / Only (i) and (iii)
(i), (i) 3T (iii) / (i), (i) and (iii)

C) Fa (i) / Only (i)
D) & (i) 3R (i) / Only (i) and (ii) Ans-B
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What are endemic species? TI1a& goATfadr T 87
RRB NTPC Under Graduate 13/08/2025 Shift-2

C‘»épecies found only in a particular area and nowhere else
3 yonfat S Fae v Rew a7 # wd o § sk wd Ik ad
B) Species that have migrated recently
¥ wonferit S grer € aF vt g§ &
C) Species fognd ﬂ every forest
3 gonfadr st g Sarer & 91 ey §
DY Exotic animals brought from other countries

gaY 3o ¥ @Te v e e

Ans-A
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R- AR garet & ar ¥ Aaferlaa ¥ @ &q-ar/ f-a a@ 222 /

Which of the following is/are correct about non-biodegradable substances?

A. I ST Sfaeh gisharett %WW@‘W@ 21/ These substances do not
~—"

decompose through biological processes.

B. ﬁrwaiwia'{mﬁ@awﬁx éz%nza?r!%?r%l / These substances persist in the

environment for a short period.

C. 3 ugrel uTies & i aaeat i g1i+ ugem @ehd &1 / These substances can harm

various members of the ecosystem.

1. sae B /Only B

2. A, B3R C/A,BandC

3. ASﬁ'{C Eﬁtﬁ'/BothAandC/

4.B3ﬁ'{C,?ﬂ=ﬁ/BothBandC AﬂS_—_B

RRB TECH 2024
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AR 0 & ShIH-9T / hiA-9 hIT T&t 8/82 Which of the following statements

related to(enzymes)is/are correct?

RRB TECH 2024

(i) B9 AT Wi ©Td 2, WmWﬁ%ﬁlﬂmeW%l /The food we
eat is digested by various enzymes in our body.

(i) TSATEH 31uHT foRam ® fTSTe 21a €1 / Enzymes are specific in their action.

(iii) TerET foroTe uatet o forere o foru farfore dotrewt <t strawaeRar gt 21 / Specific

enzymes are required for the breakdown of a particular substance.

1. Shae (ii) 3T (iii) 2. SR (i)
3. SR (i) 3N (ii) 4. (i), (ii) 3T (iij
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g T wraTelt 3 @ - ol oY St SR A
Which of the given substances is not biodegradable in nature?

A. TS o Te5eTeh / Vegetable peels

B. Wiﬁaﬁﬁ%lastic bottles RRB TECH 2024

C. @O ETel ueTel / Spoiled food items

1. A, B3R C/A,Band C

%ﬂﬂB/OnlyB

3. A 3T B 2T/ Both A and B
4.ehaeT A / Only A
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ffeTiaa W | fehdehl TohaT g1 i fHeRtunar ugTel avet
uaTel W g€ AT 82

Biodegradable substances break down into simpler

substances by the action of which of the following?
(1. ST / Bacteria POy RRB TECH 2024
2. G T THT9T/ Sunlight \M@\éﬂmm
3. A/ Virus>Q
4. 1T /Air
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uTREfaehT a3 O Hatera AafaiRaa & & S-a7 / -8 = T8 2/22 Which of

the following statements related to ecosystem is/are correct?

(i) ST AT %ﬁ?l'i?‘il'{'HTU\'ngﬁ mﬁﬁﬁw S 21/ Ozone is a molecule

formed by three atoms of oxygen.

(if) STTFHISTT (0,) T &% FHT AT TIET ok T T3 71/ Oxygen (0?) is
essential for all aerobic forms of life.

(iii) STISTIF T9&E= 81/ Ozone is non-toxic.

bty P

L. (i), (ii) ST (iii)

\gf%rol?-r (i) 3T (i) |

3 e (i) AR (iii)
4. A (i) Ans-2

RRB TECH 2024
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ST OXd Gt hl |8 il G4 hl TS (UV) Foron &
AT g 3R Feaferfaa # o fore s iom w@aa o wror
a@ﬁwﬁaﬁm_ﬁjaﬁwﬁ@ﬁ%?

The ozone layer protects the Earth's surface from the Sun's

ultraviolet (UV) rays and which of the following artificial
chemicals causes the amount of ozone in the atmosphere to

rapidly decrease?

1. HTHATITRT / Anthelmintics
2. ShTeATITERT / Insecticides

3. ﬁﬁm / Carbon monoxide
t_\ . FARIFARIGRTET / Chlorofluorocarbons

RRB TECH 2024

Ans-4
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1987 H, UNEP FeTIUFAIRIShTS oh 3cUTET hl 1986 o T UT Uk oh [T Uk
FHSATAT A H AHeA @1 UNEP T IUT &I T 82
In 1987, UNEP succeeded in reaching an agreement to freeze the production

of chlorofluorocarbons at 1986 levels, What is the full form of@

1. WWWW y(ted Nations Environment Programme
2. WWW%WW/ United Nations Ecological Policy

3. agw%gﬁvmsaﬁﬂﬁwm /United Nations Ecological Programme
4. ﬂﬁﬁﬁgwmlﬁw /United Nations Environment Policy

/ RRB TECH 2024

Ans-1
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Q. Ueh ATATH oh UTHEUTdehT o W, UTEY WeTaeh (phytoplankton) Sl E€THT @&d WY AR
w T THT RO

In a @)nd ecosyste@ removal of phytoplankton would most directly affect

RRB JE 20/02/2026
haeT ATHEeh / Decomposers onl)/ﬁ

AATreR ek / Abiotic components
N hc'l e S UTATHeR SUMIHT / Primary consumerw@lankton
ﬂ@?fﬁ‘ W el Ut S g W‘Iﬁ?F»T / Secondary consumers like fish-eating

i ool — Il ol g
Ans-C'

= ¥ N



Biomagnification

Fish-eating birds of prey
25 ppm

w

Large Fish K
Z2 ppm
Increase in w
Concentration of
DDT: Small Fish
Biomagnification 0.5 ppm

Zooplankton |
0.04 ppm ° -,

Water ) % |

0.000003 ppm
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Q. a-frtervufier ugrert At UfeerTaT & Tarer B HIH-HT He e 82

Which statement is correct regarding the definition of biodegradable substances?
RRB JE 19/02/2026
1. o UeTY AT Afdes gfsharett grr [ AT Bl / Substa%gt_ are broken by biological

process

2. o UETY ST TET-eh TishaT gRT [XA AT 1 / Substances that are broken by cliemical
process

3. o Ugred AT itk TfehaT FRT [ AT §l / Substances that are broken by mephanical
process

4. o U AT Wifdes TfshareTt FRT [ AT 21 / Substances that are broken byMsical

process

Ans-A
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Q. FaferRaa o & wia-ur Ser ferran o erferareier ugrert =1 Uek TwTT 22

Which of the following is an effect of non-blodegradable substances in water

bodies? C Q,,j R—ﬁ;b

RRB JE 20/02/2026
1. UTe Rl 9gH | HeE T 2l / Helps plants grow
2.  OTHT SUSTS: g1 ATAT 81 / Water becomes fertile
3. 'aﬁﬁwaﬁrmm%l / Provides nutrients for fish
4 qﬁﬁaﬁmm%ﬁ?mﬁwsﬁa?aﬁwug%rm%l/mogs drains

and harms aquatic life

Ans-D
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Q. 3 ffertuita uete watarur & foru e errer ot gia 82

Why are non-biodegradable substances harmful for the environment?
RRB JE 20/02/2026
1. meﬁmm%/ Can be broken down by bacteria

/ e o foTU 38 o7 3T AuATH <l ATavaehar 2idl g, 3T g TTh
MET AT T €l / Needs heat and temperature for breakdown,

releases harmful chemicals

3. Wﬁaﬁéwml / Causes no pollution in water
4. Tudw WW%I / Easily mixes with soil

Ans-B
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