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ST 13: THRT TI1GR0T — fAEga Fwams qehefie

Student Name / faremeff <t ar: Batch / a=I: Date / f&eier: ___/___ /2026

Point-by-Point Chapter Concept & Formula Overview

ey % figan gea fraw, g @ aea
Topic / fig Key Concepts, Equations & Rules (English) R HAYRUNY, ¥Hieheor ga fAaw (84
1. Ecosystem Biotic (Producers, Consumers, Decomposers) + Abiotic (Temp, rain, g e (IUTGeh, I, 3TTHEH) + STd
Components wind, soil). Natural (forest, pond) vs Artificial (garden, aquarium). "o (ary, auf, 7aT) | UTdhfdes a pfad uiiRds |
2.10% Energy Law  Plants capture 1% of sunlight on leaves; only 10% energy transfers W& ¥R i &l 1% AR TE0T T &; Ueh TS
from one trophic level to the next. Unidirectional flow. TR T 30T § haed 10% It STt Bl
3. Biological Progressive increase in non-biodegradable toxic chemicals (DDT) STTER @l & I=7 Ul Wi § sroig
Magpnification up the food chain; maximum in top consumers (humans). f=fenzofla =t (DDT) &t Gigdt & st
EIEL
4.0zone (03) & 0, —(UV)> O + O; O + O, »> O3. Depleted by CFCs; UNEP 1987 3T R UV foon & zefm et §; CFC &
Waste agreement froze CFCs. SR 3TUERT giaT §; UNEP wgiiar (1987)1
Trophic Levels & 10% Energy Law Pyramid Ozone Layer Formation & Depletion (0s)

4th Trophic Level: Terti (Top Carnivores) — 10
Stratospheric Ozone Formation:
step 1: 0: —(UV Radiation)~ O + O (Free Oxygen Atoms)
Step|2: 0 + 02 ~ Os (Ozone Molecule — Shields Earth from UV)
3rd Trophic Level: II y (Smn] carni —100)

2nd Thwh} Level: Primary Consumers (mrtlvnr‘+ —1,000)

©Ozone Depletion & Biological Magnification:
i i break down

* CFCs (C in wn Os (| freeze] )
_ . | o m——

Figure 13.1: Trophic Levels & 10% Law of Energy Transfer / = 13.1: gttt &= wa o1t @Hiaror @61 10% fR@m — TYBA Coaching Centre

Section A: Concept Check — Fill in the Blanks & True/False
TE 37 AU Wid — erd W v Jcd/ 33 (Q1-Q8)

Q1. [EN] Green plants in a terrestrial ecosystem capture about

[HI] Trefi ok & &R die ufal oR us aret TR TeRTST T a1y

% of the energy of sunlight that falls on their leaves.
% T TEUT &hed B |

Q2. [EN] On average, only % of organic matter/energy reaches the next level of consumers in a food chain.

[HI] g& gt &R & orTet Uit TR # Si¥a dhaed % Solf & Ugadt gl

Q3. [EN] Depletion of the ozone layer is mainly caused by synthetic chemicals called
[HI] ST URd & STYerd &l & RO T oA TR g

Q4.[ENI] In 1987, the forged an agreement to freeze CFC production at 1986 levels.
[HI1 1987 & H CFC IcUTe aht 1986 & TR IR HifHd @ i Fgafd s+

Q5. [EN] [True / False] Gardens and crop-fields are examples of natural ecosystems.

[HI] 97 / arae: SRt der @ UTdhfden ke & 3arexor gl

Q6. [EN] [True / False] The flow of energy in an ecosystem is always unidirectional.

[HI] T / 39c: TR & Sl ol UdTg 9ed Uehfefreh gidr gl

Q7. [EN] [True / False] Micro-organisms like bacteria and fungi act as decomposers in the ecosystem. (¥ / 31ed: Sfiary] 3R
haeh ITR<H # STUaesdh
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[HI] ATSich) ohT h1d ahed &1

Q8. [EN] [True / False] The concentration of DDT is lowest in human beings in a food chain.
[HI] T / o9c: Rl STER sitget & 7Sy & RR & DDT <t HigdT 9a¢ &d gl g

Section B: Multiple Choice Questions (MCQs)

3 : qgRaweda T (Q9-Q16)
Q9. [EN] Which of the following groups contain ONLY biodegradable items?
[HI] fF=fafea & § fora aqg & dhaa St Fiaeofia geref &2

(a) Grass, wood and plastic  (b) Fruit-peels, cake and lime-juice (c) Polythene, DDT and glass (d) Plastic, leather and
grass

Q10. [EN] Which of the following constitute a food-chain?
[HI] =i & § & smeR sjae @1 fAmfor axd &2

(a) Grass, wheat and mango (b) Grass, goat and human (c) Goat, cow and elephant (d) Grass, fish and goat

Q11. [EN] Which of the following are environment-friendly practices?

[HI] fFraffea # @ o gafarur-f @easr §?
(a) Carrying cloth-bags while shopping (b) Switching off unnecessary lights and fans (c) Walking to school instead of
using a scooter (d) All of the above

Q12. [EN] In the food chain: Grass -> Deer - Lion, if 10,000 J of solar energy falls on the grass, how much energy will be
available to the Lion?

[HI] SR sfEe: a9 - f2or > R & af a9 gr1 100 J @rer et (A gt 8, at 2R @l foha= ot Iuerey ghf? (afe e & 100 J It dfd 8):
(@a)100J ()10J (c)1J (d)0aJ

Q13. [EN] Which of the following is an artificial (man-made) ecosystem?
[HI] =t & & @F-91 g ama-fAfa (@) oids 82
(a) Forest (b) Pond (c) Lake (d) Aquarium / Crop-field

Q14. [EN] Harmful UV radiations from the Sun cause which disease in human beings?

[HI] TF & o areht gifeRes W (UV) foRRon & #1a # -3 I 81T 82
(a) Typhoid (b) Skin Cancer (@@ &1 &heR) (c) Diabetes (d) Goitre

Q15. [EN] Why do food chains generally consist of only three or four steps?
[HI] S8R $f@aTd TH=Id: chadl o= STaT IR TRUN <hl &1 T giclt 67

(a) Lack of space (b) 90% loss of energy at each step leaving very little usable energy after 4 steps (c) Absence of
decomposers (d) Excess sunlight

Q16. [EN] Disposable clay cups (kulhads) in trains were discontinued on a large scale because:

[HI] Femisat & gt & Fegs! o1 a2 Tam R IuahT o &g fomar man?
(a) They were non-biodegradable (b) Making them on a large scale caused loss of fertile top-soil (c) They caused
ozone depletion (d) They were toxic

Section C: Assertion-Reason Questions
e q: ATNHAF-HRIT 987 (Q17-Q19)

Directions for Assertion-Reason Questions / 3ifWeru--sRoT Uil & forg fAdan:

In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R). Choose the correct option:
(a) Both A and R are true and R is the correct explanation of A. (A 3R R &I 9 § 3fR R, A &Y T8 caredt &l g1)

(b) Both A and R are true but R is NOT the correct explanation of A. (A 3R R i 91 & tig R, A &l Tg! e &l ol 81)

(c) Ais true but R is false. (A 9 & TRg R 3/ 81)

(d) A is false but R is true. (A 39 g TRg R 9 &)

Q17. [EN] Assertion (A): Food chains generally consist of only three or four trophic levels.
Reason (R): Only 10% of energy is transferred from one trophic level to the next, so very little usable energy remains after four
trophic levels.
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[HI] siffera= (A): STER sfael § grr=ia: = orerar IR ot @R 8 8id 8|
RO (R): T U TR & 30Tet H dhael 10% o7 WIMIARA Biell &, 37d: IR TR o a1& JTANT Ho1! agd & sradt gl

Q18. [EN] Assertion (A): A natural pond does not need to be cleaned regularly, whereas an aquarium needs regular cleaning.
Reason (R): An aquarium is an incomplete artificial ecosystem lacking natural decomposers in sufficient numbers.

[HI] sifferae (A): UThfdes aTelTe ot FaIfia TwhTs &t SiTarsdendT -Tal gidl, STafch Stefefiasimel (Aquarium) @t fafia ®9 & |1t ST uedT 81
HRUT (R): TSGR Geh STYUT iz YR & S UTepfcieh STaereehl sl STa giar g1

Q19. [EN] Assertion (A): Ozone is a deadly poison at ground level but essential at higher levels of the atmosphere.
Reason (R): Stratospheric ozone shields the surface of the Earth from harmful ultraviolet (UV) radiation from the Sun.

[HI] siffery= (A): S7SIH SRTTA TR Uk OTdeh [OW & g argHed o 3o TR WR 3iedd STasash gl
HROT (R): THATT HEd T SiSTH gt t I & grichren wRre (UV) fafhsor & s 1

Section D: Very Short Answer (VSA) Questions (2 Marks Each)
Gz q: AAfa g Iaqa 92 (Q20-Q25)

Q20. [EN] What are trophic levels? Give an example of a 4-step food chain.
[HI] Tt TR o1 82 Toh IR-TRUMT STER SR T I&TR0T GHfg |

Q21. [EN] What is the role of decomposers in the ecosystem?

[HI] oiftc= & sraereenl <t e offfenT 87

Q22. [EN] Why are some substances biodegradable and some non-biodegradable?

[HI] & uery Sa fArfiaeoii ofik g srta el =i gid &2

Q23. [EN] Write the two-step chemical equations showing the formation of Ozone (03) in the upper atmosphere.

[HI] =3 argrisa # SiisiA (O4) & Fmfor i &l-=Rufla et geteor fafem)

Q24. [EN] What is meant by Biological Magnification?
[HI] Sta-smae & ey sfAmg g7

Q25. [EN] Why are disposable paper-cups preferred over disposable plastic cups and clay kulhads?
[HI] fEoiSiaet @i o ok g & Hegs! i gor-m & e & fEeistad s w=if dgar 87

Section E: Short Answer (SA) Practice Questions (3 Marks Each)
g 3: Y I IR 02T (Q26-Q31)

Q26. [EN] What will happen if we kill all the organisms in one trophic level? Explain with an example.
[HI] = ghm afe g9 U st TR & Toft Sfial ot gomed o 32 IeTe=ur afgd q|ssy|

Q27. [EN] Give any two ways in which (a) biodegradable substances, and (b) non-biodegradable substances affect the
environment.

[HI] (a) Sia fA=fezofia e (b) sria Afiesofia ueref gaferor &t fha yeR gefad o 82 al-af fag fofeg)

Q28. [EN] Why is damage to the ozone layer a cause for concern? What steps are being taken to limit this damage?

[HI] 37is wRa < eifa g fore e o o o=t 82 59 &1fa ot diffa & & forg aram shew Sa1q 71w 872

Q29. [EN] State the 10% Law of energy transfer. Why is the flow of energy in a food chain always unidirectional?
[HI] SSif RmAfaRoT &1 10% e ff@q| SmeR sf@e & Il e UaTg d¢d UehfafIeh i giar 872

Q30. [EN] If all the waste we generate is biodegradable, will this have no impact on the environment? Explain.

[HI] aft g9R gRT Iafed IR et S fAfiarzofta gt at a1 3Tt g9R Uafarur R &his UoTa I8l uam? WE HifSg|

Q31. [EN] How can you help in reducing the problem of waste disposal? Suggest any three practical methods.

[HI] Fa=T Y 6t THAT B St | 3170 T TG e ohd 8?2 i oI AATITRe deich feifay|

Section F: Long Answer & Analytical Questions (5 Marks Each)
g ®: 4 I Ud fasaAwuners we (Q32-Q35)

Q32. [EN] Explain the structure of an Ecosystem by describing its Abiotic and Biotic components (Producers, Consumers, and
Decomposers) in detail.
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[HI] oTRa= &t ST ot I S1Sta T Sid geehl (ITedh, IUIeT Ud 3Ueceh) digd R & 9Hssy|

Q33. [EN] What is Biological Magnification? Explain how pesticides sprayed on crops enter the food chain and why human
beings suffer the maximum impact. Will its level be different at different trophic levels?

[HI] Sta-smad= 87 tad! iR g 7Y dhie1ere SMER YTa § hd UaT Shid & SiR J1-d TR U Falfde Jea il ugar 8?2

Q34. [EN] Differentiate between a Food Chain and a Food Web. Using a terrestrial food chain of 4 trophic levels, calculate the
energy at each level if producers have 5000 J of energy.

[HI] STER &« T SMER e | iR fifag | afs Sameel & urt 5000 J Feif & dt 4 Tt TRt & St ehl 7o hiforg |

Q35. [EN] Explain the chemical mechanism of Ozone formation and Ozone depletion in the stratosphere. Discuss the role of
CFCs and the 1987 UNEP agreement.

[HI] THaTg H#ea & afiei & fafor gd suer dht Temaf-ieh Ufehar THE8Tl CFC aht ffAdhr a1 1987 & UNEP ¥Hsiid UR Ueh1eT STy

Section G: Case-Study / Competency-Based Questions

e M FH-TZI ameiva ue T (Q36-Q37)

Q36. Case Study 1 (Aquatic Food Chain & DDT):

Farmers sprayed DDT pesticide on fields near a lake. Rainwater washed DDT into the lake containing the food chain: Plankton
-> Small Fish - Large Fish - Fish-eating Bird.

(i) Which organism in this food chain will have the highest concentration of DDT and why?

(ii) Name the phenomenon involved.

(iii) If Plankton has 2000 J of energy, how much energy reaches the Large Fish?

[HI] fram=t 3 gfter & urg @ai & DDT &gt St sTgeh 3fiet & Tl 7T STaT SITER SjRael &: Wiadh > B Toel - T2 Toel > Aot @ arer geft|
(i) foner Sfta & DDT <t digar qafferen ghft ofik a&at? (i) 39 uReer &1 am, (iii) afE wiae & 2000 J i & df F8t ASelt ol hdil Holf (Hel 1?

Q37.Case Study 2 (School Zero-Waste Drive):
A school eco-club placed Green and Blue dustbins across the campus. Students put fruit peels and leftover lunch in the Green
bin, and plastic wrappers and glass bottles in the Blue bin.

(i) Which type of waste goes into the Green bin and how can the school utilize it?

(ii) Why do plastic wrappers not decompose in soil like fruit peels?

(iii) Mention two eco-friendly habits students can adopt to reduce plastic waste.

[HI] ferrera & gent-arra 4 aRER & &3 3iR el 3a™ g | (i) 82 Goa™ H fohd UehR o sl STell SITdT & 3R IEehT T IUANT g1 Fehell 872 (ii)
AR o IR S & ot g1 merd? (jii) Wi dart i deat Y &1 afaror-As sned faf@w|

Complete Answer Key & Detailed Solution Hints (STTHTAT Td &1 Wkhd)

Q.No. Answer / Solution Key (English & Hindi) Q.No. Answer / Solution Key (English & Hindi)

Q1 1% Q2 10%

Q3 Chlorofluorocarbons (CFCs) Q4 UNEP (United Nations Environment
Programme)

Q5 False (3/9&d — Human-made / Artificial ecosystems) Q6 True ()

Q7 True () Q8 False (39 — Highest in humans due to
biological magnification)

Q9 (b) Fruit-peels, cake and lime-juice Q10 (b) Grass, goat and human

Q1 (d) All of the above Q12 (c)1J (Grass 100 J - Deer 10 J - Lion 1J)

Q13  (d) Aquarium / Crop-field Q14  (b) Skin Cancer

Q15  (b) 90% loss of energy at each step Q16  (b) Loss of fertile top-soil

Q17 (a) Both A and R true, R explains A Q18 (a) Both A and R true, R explains A

Q19 (a) Both A and R true, R explains A Q20 Stepsin a food chain; Grass (T1) >

Grasshopper (T2) = Frog (T3) - Snake (T4)

Q21 Break down dead remains/waste into simple inorganic nutrients and Q22 Enzymes of decomposers are specific in
replenish soil fertility action and cannot break down synthetic
plastics
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Q.No. Answer / Solution Key (English & Hindi) Q.No. Answer / Solution Key (English & Hindi)
Q23 0,—(UV)> 0+ 0;and 0+ 0, > O3 Q24  Progressive accumulation of non-
biodegradable harmful chemicals (DDT) at
higher trophic levels
Q25  Paper cups are biodegradable and recyclable without causing loss of Q26  Higher trophic level starves; lower trophic
fertile top-soil level overpopulates (e.g., killing all deer
starves lions and causes grass overgrowth)
Q27 (a) Foul smell, breeding of flies/mosquitoes; (b) Soil/water pollution, Q28 UV rays cause skin cancer & cataracts; UNEP
clogging drains, biological magnification 1987 agreement froze CFC production and
mandated CFC-free refrigerators
Q29 Only 10% energy goes to next trophic level; energy captured by Q30 Excessive biodegradable waste exceeds
autotrophs cannot revert to solar input decomposition rate, causing foul smell,
methane release, and disease vectors
Q31 Segregation at source, Composting kitchen waste, and 3R (Reduce, Q32  Full explanation of Abiotic factors +
Reuse, Recycle) Producers, Herbivores, Carnivores,
Omnivores, Parasites, and Decomposers
Q33 Pesticides wash into soil/water - absorbed by plants/aquatic life > Q34 T1(Producers) = 5000J - T2 =500J > T3
non-biodegradable so accumulate up trophic levels; highest in =50J~>T4=5J
humans
Q35 02+ UV ~>20;0+02-> 03; CFCs destroy O3; UNEP 1987 froze Q36 (i) Fish-eating Bird (top trophic level); (ii)
CFC production Biological Magnification; (iii) Plankton 2000 J
- Small fish 200 J - Large fish 20 J
Q37 (i) Biodegradable waste, used to make compost for school garden; — Verified Zero-Error Key — TYBA Coaching

(ii) Microbial enzymes cannot break down synthetic plastics; (iii)
Carry cloth bags and reusable steel water bottles/lunchboxes
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