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Instructions for the candidates :

1.

Candidates are required to give their answers in their own words as far as practicable.

qleref e §Ha Y vl H B SR < |

Figures in the right hand margin indicate full marks.

TN IR IR &R & gY e goie Mfde a=d B |

15 Minutes of extra time has been allotted for the candidates to read the questions carefully.

3 UL U B SFYdd Uen & forg 15 e @1 sifafRed wwa faam w7

This questions paper is divided into two section — Section-A and Section-B
I8 UT-UF QI US| H T, B — & Ud YUE — F

In Section-A, there are 35 Objective type questions which are compulsory, each carrying 1 mark. Darken
the circle with blue/black ball pen against the correct option of OMR Answer Sheet provided to you. Do
not use Whitener/Liquid/Blade/Nail etc. on OMR Sheet; otherwise the result will be invalid.
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In Section — B, there are 18 short answer type questions (each carrying 2 marks), out of which any 10
guestion are to be answered. Apart from this, there are 6 Long Answer Type questions (Each Carrying
5 marks), out of which any 3 questions are to be answered.

Trs — g ¥ 18 Y S U B | (S @ forw 3 oiw fmiRe ©), i @ R 10 weEl @1 SR I
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Use of any electronic appliances is strictly prohibited.
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SECTION-A (FUS-A)
Objective Type Questions (agﬁw U3 )

Questions No. 1 to 35 have four options, out of which only one is correct. You have to mark, your selected
option, on the OMR — Sheet
7o G 1] 350 @ YIS U B A IR fded Ry v &, R 9 v 9 81 90 gRT g9 Y

el fabey B OMR - W «R fafed & |

Q.1 RNAi is used to control pests on which plant
(A)Tobacco (B) Mango (C) Potato (D) Poppy
IRTATIME. (RNAI) FT T IMMgsii ®1 FRIGT &= 2g fea 91g F fean s 27
(A) THITS, (B) 3mH (C) streg (D) wrdy
Ans. (A)
Q.2 Cry IAb controls-
(A) Corn Borer (B) Wheat Rust (C) Cotton insects (D) Maize height insects
w13 |Ab fo FEfaa svar 82
(A) BIF BEH Pl (B) g & T Bl (C) BUNT & @Il B (D) HEHI & PIci Bl
Ans. (A)
Q.3 For Nitrogen fixation in soil we may use
(A) Cyanobacteria (B) Protozoans (C) Nematodes (D) Wheat plants
q]T ¥ Aggro ReRIGRY B &9 fhddT YART R Adhd 57
(A) et BRT 9T @1 (B) WIS I
(C) eSS I (D) g & el &
Ans. (A)
Q4 Transgenic mice may be used for testing of -
(A) The safety of vaccines (B) Efficiency of fertilizers
(C) Doses of antibiotics (D) All of these
ciEofe TEl (g8) BT i s Ry ax wwy 82
(A) IFfF B YRS S TG (B) SRS @1 &Fal & YWE 2q
(C) ulrifa® &1 TP =Y (D) 3 ¥+ &g
Ans. (D)
Q.5 Restriction enzymes are known as -
(A) Biological guns (B) Molecular scissors
(C) Plasmid (D) Micro pipette
RgFE TolgH W S B
(A) Sifd®s I5& & wU A (B) amvifa® ddl & wU H
(C) wiifSAs & wu ¥ (D) Wizt e & wu #
Ans. (B)
Q.6 Water holding capacity is one of the qualities of -
(A) Soll (B) Plants (C) Water (D) Animals
T URY &Fal 34 | faar o 87
(A) &1 &I (B) Meri T (C) 5 &1 (D) Si=gali &1
Ans. (A)
Q.7 Number of deaths during a limited time period and place of a particular population is known as
(A) Natality (B) Mortality (C) Migratory (D) Integrity
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Ans.

Q.8

Ans.

Q.9

Ans.

Q.10

Ans.

Q.11

Ans.

Q.12

Ans.

Q.13

Ans.

Q.14

P T 9T Td W A B0 W1 e § g B G B T FEd 50
(A) eferdy (B) AEferd (C) 98I (D) s<frct
(B)

Lac operon represent-

(A) Inducible gene system (B) Repressible gene system
(C) Housekeeping gene system (D) All of these

e MRE frae gfafae 27

(A) el S faparfael &1 (B) T®RNI SiF fehanfafdy &
(C) I8 FaTe™ SiiF A)El Bl (D) 391 |41 &1

(B)

Sickle-cell anemia is related to which type of disease?

(A) Sex linked disease (B) Autosomal linked disease

(C) Deficiency disease (D) Metabolic disease

et SIRI®ET v fd garR &1 2 87

(A) formm wwafa (B) siferi™ Twafra

(C) &1 Ifa I (D) HerEiferd /B1fid /zraraey FrfRd T

(B)

The anterior portion of sperm is covered by a cap like structure known as-

(A) Acrosome (B) Mesosome

(C) Episome (D) Spherosome

uRued o] & Y W U SIAIgAT AR Uil SR 8, 99 a1 e o °

(A) T (B) wrrEH

(C) U™ (D) FBRIH

(A)

Brewery is concerned with-

(A) Saccharomyces (B) Protozoans

(C) Pteridophytes (D) Marsupials

ol &1 v feraw 87

(A) sprTeRe & (B) WreTSian

(C) eRSIwIZTH A (D) ARYId |

(A)

For induction of alien DNA in host cell we may use-

(A) Gene (B) Micro -pipette (C) Both (A) & (B) (D) None of these
e SITA.Y. BT HOIGH BIRGI H A 7 s SN B Fadd &7

(A) S 79 (B) ATghI—fuve (C) <1 (A) 9 (B) (D) 5 & ®Ig 7T
(A)

Gynoecium is made up of-

(A) Stigma (B) Style (C) Ovary (D) All of these
I & ab (i H) I 8-

(A) Rewmr (B) TTSA (SESIER (D) SWIFd IH |

(D)

S.L Miller is related to-
(A) Origin & Evolution of life (B) Use and disuse theory of evolution
(C) Neo-Darwinism (D) Neo-Lamarckism
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Ans.
Q.15

Ans.

Q.16

Ans.
Q.17

Ans.

Q.18

Ans.

Q.19

Ans.

Q.20

Ans.
Q.21

79, U, feR fea aefd 87

(A) Saq @ SART v9 e 9 (B) fAraare & SUAN Td U & Rigra o
(C) Fa—sIfd=are (D) 9 THTHaE |

(A)

Uracil is related to-

(A) RNA (B) DNA (C) Both (A) & (B) (D) None of theses
e frad a=faa 287

(A) IIRYAY. A (B) 1T, ¥ (C) T (A) T (B) (D) 379 | P13 T2
(A)

ampR gene is responsible for developing resistance in-

(A) Pest (B) Insect (C) Antibiotic (D) Drought
ampR . faed} wfeRIee e fasRid By 8 StRar) 87

(A) JeTTOgRii | (B) @iei # (C) uferoifass # (D) g=1 & faeg
(B)

Organic evolution was preceded by chemical evolution, the champions of this theory are

(A) A.l.Oparin and J.B.S.Haldane (B) Charles Darwin

(C) Arrhenius (D) Baptiste Lamarck

HrafTS,/SfdE fAe™T 9 g4 ARG [THr gor o, s9@! faaron fas gr1 & Ty 57

(A) T, MRS qen IATa. gosd gRT (B) TTe’] SRfAH gRT

(C) 3mefasT g1 (D) ¥ifteRe HT® gRT

(A)

Flowers of Vallisneria spp are-

(A) Anemophilous (B) Entomophilous (C) Hydrophilouse (D) Zoophilous
Afereifar & g -

(A) argERIfTd (B) HIewRIfId (OEENIEN (D) STuRTAT
©)

Amphibians among plants belong to-

(A) Algae (B) Bryophytes (C) Fungi (D) Pteridophytes
gredl # TEfee /Sy fead gwfg 87

(A) daret (B) STATHTSSH (C) ®ad (D) RwI3TH

(B)

B- lymphocytes are produced in-

(A) Bone marrow (B) Thymus (C) Blood (D) Lymph

B- formidrse @1 ety w8l grar 87

(A) 31Rer AT (B) oTsHH H (C) Xaa # (D) form /T |
(A)

Opium is obtained from-

(A) Papaver somniferum (B) Erytroxylum coca

(C) Cannabis savita (D) Atropa belladonna

e fres U grar 87

(A) FTaTaR HFAIHRA | (B) TRTSITge™ HiaT &
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(C) DI wergar | (D) TEIUT deTSIHT |
Ans. (A)
Q.22  Amplification of gene for interest may be done by-
(A) MMR (B) PCR (C) MRI (D) All of these
UReH S & IgelldRYl o [Had] SUAT PR qhd 87
(A) TH.UHIMR. &I (B) MTA3R &1 (C) THRMR3E Bl (D) 9 Y P1
Ans. (B)
Q.23 Gametes are usually-
(A) Haploid (B) Diploid (C) Polyploid (D) Nulliploid
TS A {659 UHR & B8 8 7
(A) BT (T T[UTh) (B) fewmae (fgore)
(C) UreliTg S (SgT0Th) (D) TATATTS (3[0Th)
Ans. (A)
24 Pisciculture is related culture of-
(A) Aquatic plants (B) Aquatic animals (C) Silk worm (D) Lac worm

Rl FeaR (A uTe™) foa awafva g ?
(A) STeira digl (B) STeir ST=gall | (C) IM & PIc A (D) 98 & Bic A

Ans. (B)
25 The phenotypic ratio for F2 generation in Incomplete dominance is-
(A) 3:1 (B) 2:2 (C) 1.2.1 (D) None of these
F2 |l @1 dregeeron sfgurd gwriaan &1 Rerfd 3§ @ gian & ?
(A) 3:1 (B) 2:2 (C)1:2:1 (D) ST | BIg &
Ans. (C)
26 Bio reactors provided optional conditions to produce desired-
(A) Product (B) Organism (C) Medium (D) All of these
o9 RuaeR, rgamead aRRerfa § @ o s=ar g ?
(A) SHEH (B) Sir@ (C) wregq (D) A =1
Ans. (A)
27 Taichung is a variety of -
(A) Rice (B) Wheat (C) Maize (D) Sugarcane
ARG s 9 fFae b 2 ?
(A) g9 B (B) g @ (C) @1 BI (D) $@
Ans. (A
28 Uterus is related to-
(A) Male Reproductive system (B) Female Reproductive system
(C) Plant Reproductive system (D) All of these
terr feasy wwfa ® ?
(A) TR S=a5 A (B) #Ig1/ & SH-GH |
(ORICLESEESERS] (D)3 |9 9|
Ans. (B)
29 Which of the following is a wrong pair ?
(A)G=C (B) T=A (C)A=U D)T=U
T4 A Pl ToId ey 8 ?
(A) G =C (B) T=A (C)A=U (D)T=U
Ans. (D)
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30

Ans.

31

Ans.

32

Ans.

33

Ans.

34

Ans.

35

Ans.

Climax community is present in which area?

(A) In equilibrium (B) In transition (C) Baer land (D) None of these

oA G 69 &7 9 g o ® 2

(A) agfora &= & (B) A&HU & W (C)T= yfA & (D) 39 | IS T
(B)

Synthesis of RNA on DNA template is known as-

(A) Translation (B) Transcription (C) Transduction (D) Replication

). TA. U 9 WR QIR U, U % i @) FEd 8 7

(A) TR (B) grafewrE (C) grasaR™ (D) VAR

(B)

Yeast reproduces by means of-

(A) Budding (B) Fragmentation (C) Pollination (D) All of these
dRe ¥ god ga: fhas A1 | B § 7

(A) gEe (B) faaEra=or (C) TRTTUT (D) 39 9l & g
A

g)rilopithecus is more similar to -

(A) Ape (B) Gorilla (C) Chimpanzee (D) Man
srafufrey 99 9 fhas e aw= 9 ?

(A) TT B (B) MReen & (C) Tt & (D) 799 &
©)

Tuberculosis is transmitted by -

(A) Air (B) Water (C) Insect (D) Contact

& [T BT FHHU Y- [hdd GRT BIAT © 7

(A) @1 & ERT (B) A & ERI (C) ®El & FRI(D) T9UD FRI

(A)

In certain cases for early and accurate detection of disease we may use -

(A) ELISA (B) Culture (C) Chemical (D) Analytical
B W B WY Va9 FEl Ugd g 89 [Hadl YAN &R Adhd § °

(A) TATSST BT (B) HedR &1 (C) =1 Bl (D) fazaryoncnas
(A)
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SECTION-B (@Us-B)
Non-Objective type Questions (ﬂ'\'—aﬂﬁﬁ'ﬁ U3 )
Short Answer Type Questions (eTg FRT I )

Questions No. 1 to 18 are short answer type. Answer any 10 question. Each question carries 2 marks
Answer should be in maximum 50 words. (10x2=20)

U W LW 18 AY SN ¥ | 5 10 % B SR < | U@ @ o 2 die PuiRa ¥ e S

Ffdpaa 50 o] | T |

Sol.

Sol.

Sol.

Sol.

Sol.

Describes the law of segregation with any one example. (2)

frdl T ISR & A JAFHIOT & TRIH BT IO BN | )

Law of Segregation : This law states that the two alleles of a pair segregate or separate during gamete
formation such that a gamete receives only one of the two factors. for example heterozygous organism
of F1 generation produces two types of gametesi.e. T and t

Differentiate between Euchromatin and Heterochromatin. (2)
JHTHICT Td ZeRIBMAICT § IR 919 | (2)
Chromatin
Euchromatin Heterochromatin
¢ Loosely packed regions of * Densely packed regions of
Chromatin which stains light Chromatin which stains dark
* Transcriptionally active ¢ Transcriptionally inactive
chromatin
What are analogous organs? Give any two examples. (2)
AT 3 T 8 ? PIs QI S&TeRVT Y BN | )

Analogous organs — The pair of organs is not anatomically similar, but performs the same function

(e.g., the wings of butterflies and birds). This is called convergent evolution

Differentiate between Ramapithecus and Dryopithecus. (2)
IR R Sffew § R <enfid & | 2)
Ramapithecus was more man-like while Dryopithecus was more ape-like
Describes transcription in brief. (2)

TeY § TAfe@E &1 quid B | ()

Transcription is the first step in gene expression. It involves copying a gene's DNA sequence to make
an RNA molecule. Transcription is performed by enzymes called RNA polymerases, which link
nucleotides to form an RNA strand (using a DNA strand as a template).

PAGE # 6
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Sol.

Sol.

Sol.

Sol.

10.

Sol.

11.

Sol.

Comment upon Klinefelter syndrome (2)

FATSTheex RITSH TR USRSl )

Klinefelter syndrome (sometimes called Klinefelter's, KS or XXY) is where boys and men are born with
an extra X chromosome. Chromosomes are packages of genes found in every cell in the body. Two types
of chromosome, called the sex chromosomes, determine the genetic sex of a baby.

Comment upon G.M.O. (2)
SH.GASN. TR YBIR STed (2)

A genetically modified organism (GMO) is any organism whose genetic material has been altered using
genetic engineering techniques. The exact definition of a genetically modified organism and what
constitutes genetic engineering varies, with the most common being an organism altered in a way that
"does not occur naturally by mating and/or natural recombination

Explain Bio-piracy in brief. (2)

IRI—uTsRAl (Gifds @) &1 |fera uwga N | 2)

The unethical or unlawful appropriation or commercial exploitation of biological materials (such as
medicinal plant extracts) that are native to a particular country or territory without providing fair financial
compensation to the people or government of that country or territory

What is Amoebiasis ? Name its pathogen and describe the symptoms of the disease. (2)
IMNfITRI &1 8 ? 399 HRE &1 A9 9a1d TG 59 I9 & AT Bl quid BN | 2)
Entamoeba histolytica is a protozoan parasite in the large intestine of human which causes
amoebiasis(amoebic dysentery).

Symptoms of this disease include constipation, abdominal pain and cramps, stools with excess mucous
and blood clots.

Houseflies act as mechanical carriers and serve to transmit the parasite from faeces of infected person
to food and food products, thereby contaminating them.

Drinking water and food contaminated by the faecal matter are the main source of infection.

Describes the ill-effects of alcohol. (2)
IRE /IAchIed S UROTAT BT qoi B | (2)
Effects of Alcohol/ Drug Abuse

Immediate effect - Vandalism, violence, and reckless behaviour

Drop in academic performance, lack of interest in personal hygiene, rebellious behaviour, and change
in eating and sleeping patterns, weight and appetite fluctuations

Mental, psychological, and financial loss not only to the user, but also to his family

Those who take drugs intravenously have a high risk of acquiring deadly diseases such as AIDS and
hepatitis B.

Damage to nervous system and liver (cirrhosis) Ultimately, prolonged use of alcohol/drugs leads to
coma and death.

Comment upon Innate immunity. (2)
Jr=aoitd UfiRem TR UHTe STt 2)

The innate immune system is made of defenses against infection that can be activated immediately once
a pathogen attacks. The innate immune system is essentially made up of barriers that aim to keep viruses,
bacteria, parasites, and other foreign particles out of your body or limit their ability to spread and move
throughout the body.
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12.

Sol.

13.

Sol.

14.

Sol.

15.

Sol.

What are adaptations? Explain with example. (2)

ATHAT FIT 8 ? THBI AIGTER0 gl N | (2

Adaptations are certain characteristics that organisms develop in order to survive and reproduce better
in their habitat.

These adaptations can be physiological, behavioural, or morphological.

For example : Desert plants have thick cuticle on their leaf surface and stomata arranged in deep pits to
reduce water loss. Their special photosynthetic pathway CAM enables their stomata to remain closed
during day time. Their leaves are reduced to spines and photosynthesis is carried out by flattened
stems.

What is inbreeding? (2)

I ST RIT & ? 2)

Inbreeding refers to the mating of more closely related individuals within the same breed for 4-6
generations. The breeding strategy is as follows — superior males and superior females of the same
breed are identified and mated in pairs. The progeny obtained from such matings are evaluated and
superior males and females among them are identified for further mating. A superior female, in the case
of cattle, is the cow or buffalo that produces more milk per lactation. On the other hand, a superior male
is the bull, which gives rise to superior progeny as compared to those of other males.

Draw well labelled diagram of female reproductive system in humans. (2)

AEAl | AIGT / SS9  F &1 Aifed o 9919 | )

Uterine fundus

Uterine cavity -
Isthmus

R ] 00 )

, ‘ Fallopian
n Al tube
= . Infundibulum

S \ -

J

Endometrium Ovary
Myometrium =
y. ] Fimbriae
Perimetrium
Cervix
Cervical canal
Vagina
Comment upon ex-situ conservation. (2)
IIET—IATT WU TR YHII STef | 7))

EX situ conservation means "off-site" conservation. It is the process of protecting an endangered species
of plant or animal outside of its natural habitat. For example by removing a part of the population from a
threatened habitat and placing it in a new location which may be wild area or within the care of humans.
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16. What are allergies? Describes its symptoms in brief. (2)
ool qI1 § ? $9d A BT FeiT H quid o | )
Sol. The exaggerated response of the immune system to certain antigens present in the environment is called

allergy. The substances to which such an immune response is produced are called allergens. The
antibodies produced to these are of IgE type. Common examples of allergens are mites in dust, pollens,
animal dander, etc. Symptoms of allergic reactions include sneezing, watery eyes, running nose and
difficulty in breathing.

17. Comment upon Ethical Issues in context of modern biological advancement. (2)
IYgFF Sifds A & s 4 Afdear & fdaR ) yaTer i | )
Sol. Bioethics is the study of the ethical issues emerging from advances in biology and medicine. It is also

moral discernment as it relates to medical policy and practice. Issues may include subjects like
Abortion, Artificial insemination, Animals. rights etc.

18. Difference between commensalism and Amensalism. (2)
FEHIRTAT U9 sragHiforar # srax 9dTd | (2)
Sol.  Commensalism: This is the interaction in which one species benefits and the other is neither harmed nor

benefited. An orchid growing as an epiphyte on a mango branch, and barnacles growing on the back of
a whale benefit while neither the mango tree nor the whale drives any apparent benefit. In commensalism
on the other hand one species is harmed whereas the other is unaffected.

D I 9 / Long Answer Type Questions

Question Nos. 19to 24 are long Answer Type Question carries 5 marks. Answer any 3 questions.

Answer should be in maximum 120 words. (3x5=15)
19. What are microbes? Describes their role in human welfare in brief. (5)
HeH Sl 1 8 ? A B H D] YHABT BT FiEw gl PN | (5)
Sol. A microbe or microorganism is a microscopic organism, which may exist in its single-celled form or in a

colony of cells.
Role of microbes in human welfare

(i) Household Applications

Lactic acid bacteria (LAB)

LAB produces acids that coagulate and partially digest milk proteins.

Fermentation- used in

Dosa and idli and Dough making

Cheese making- Propionibacterium sharmanii is used in ‘Swiss cheese’. ‘Roquefort cheese’ is ripened
by growing fungi

(iIndustrial applications
e Fermented beverages
Saccharomyces cerevisiae, also called brewer’s yeast, is used to prepare wine, beer, whisky, brandy,
rum.
e Antibiotics
o Certain microorganisms inhibit the growth of other microorganisms wherever they grow.
o Penicillin obtained from Penicillium notatum by Chain and Florey.

e Chemicals, enzymes, and bioactive agents
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Microorganism Substance produced
Fungus Aspergillus niger Citric acid
Bacterium Acetobacter aceti Acetic acid
Bacterium Clostridium Butyric acid
butylicum
Bacterium Lactobacillus Lactic acid
Yeast S.cerevisiae Ethanol
Bacterium Streptococcus Streptokinase (used as a clot buster for removing clots from
blood vessels of patients with myocardial infarction)
Fungus Trichoderma Cyclosporin A (used as immune-suppressive agent in organ
polysporum transplantation)
Yeast Monascus purpureus Statins (lower blood cholesterol levels)

(iii) Microbes in Sewage Treatment
Floc (mesh-like structure of Bacteria and Fungal filaments )are used to decrease the BOD of polluted
(waste water)

(iv) Microbes in Production of Biogas
e Methanogens are commonly found in anaerobic sludge (as in sewage treatment) and in the rumen of
cattle. In the rumen of cattle, these bacteria help in cellulose digestion.
e Hence, excreta of cattle (gobar) are rich in methanogens. Hence methanogens are used to produce
Biogas (gobar gas)

(v) Microbes as Bio control Agents

e Biological means to eradicate pests can be used.

e Bacillus thuringiensis (Bt) is used to control butterfly caterpillars.

e Cotton plant with Bt gene incorporated is called Bt-cotton.

e The fungus Trichoderma living in roots of plants acts as a bio control agent against several plant
pathogens.

e Baculoviruses, particularly genus Nucleopolyhedrovirus,are also used as narrow spectrum insecticidal
agents.

(vi) Microbes as bio-fertilizers
e Many bacteria, fungi, and cyanobacteria act as biofertilizers.
e Rhizobuim,Mycorrhiza (such as Glomus),Cyanobacteria such as Nostoc, Anabaena act as bio-
fertilizers.

20. What do you mean by sex? Discuss different types of sex determination in brief. (5)
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fom @ 3?2 fom faiRer & It gaRi &1 wféra aoig & | (5)
The differences between male and female sexes are anatomical and physiological. "Sex" tends to relate
to biological differences. A sex-determination system is a biological system that determines the
development of sexual characteristics in an organism. Most organisms that create their offspring using
sexual reproduction have two sexes.

XO type of sex determination
O Other than autosomes, at least one X chromosome is present in all insects.
O Some sperms contain X chromosomes, while some do not.

O Eggs fertilised by sperms having X chromosomes become females. So, females have two X
chromosomes.

O Eggs fertilised by sperms not having X chromosomes become males. So, males have only one
X chromosome.

O Example of organisms with XO type of sex determination - Insects

XY type of sex determination

O Males have X chromosome and its counterpart Y chromosome, which is distinctly smaller.
Hence, males are XY.

O Females have a pair of X chromosomes. Hence, females are XX.
O Example of organisms with XY type of sex determination — Humans and Drosophila

Male heterogamety — XO and XY types of sex determination are examples of male heterogamety.
O In XO type, some gametes have X chromosomes, while some gametes are without X
chromosomes.
o In XY type, some gametes have X chromosomes, while some gametes have Y chromosomes.
Female heterogamety — ZW type of sex determination is an example of female heterogamety.

O In ZW type, the female has one Z and one W chromosome, while the male has a pair of Z
chromosomes.

Comment upon cancer in brief. (5)

PR W Gfera fewe w1 | (5)

cancer is uncontrolled division of growth. The process of development of cancer is called oncogenic
transformation.

Normal cells have the property of contact inhibition (stoppage of growth on coming in contact with other
cells), but cancer cells lose this property.

As a result, cancer cells divide continuously to give rise to mass of cells (tumours).

Tumours are of 2 types — benign and malignant.
Benign tumours — Remain confined to their original location and do not spread

Malignant tumours— These exhibit metastasis i.e., the cells sloughed from such tumours reach distant

sites and wherever they reach, new tumour is formed.

Malignant tumours actually represent cancer. The cells actively divide, grow, and starve the normal
cells of vital nutrients.

Causes of cancer

o Carclnogens — Physical, chemical, and biological agents that cause cancer Example - ionizing
radiations (X-rays and gamma rays), non-ionizing radiations (UV)
Oncogenic (cancer-causing) viruses — They have viral oncogenes (cancer-causing genes).

Sometimes normal genes in our body called proto-oncogenes get converted into cellular
oncogenes that cause cancer.
Diagnosing cancer
o Biopsy and histopathological studies
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o Biopsy — Suspected tissue is cut into thin sections and examined microscopically

o Radiography, CT scan (computed tomography), and MRI (Magnetic resonance imaging) are
techniques of diagnosing cancers.

o C T Scan - 3-D imaging of internals of an organ is generated by X-rays.
o MRI Scan - Pathological and physiological changes in a living tissue are detected by using

magnetic fields and non-ionising radiations.

o Immunological and molecular biological diagnostic techniques can all be used to detect
cancers.
o Identifying certain genes, which make an individual susceptible to cancers, can help to prevent
cancers.
Treatment of cancer

o Radiotherapy — Tumour cells are irradiated to death. Also, proper care is taken for protecting
surrounding normal tissues.
o Chemotherapy — Drugs specific for particular tumours are used to kill cancer cells. They have
side effects such as hair loss, anaemia, etc.
Immunotherapy— Biological response modifiers such as a- interferons are used. They activate the

immune system of patient and helps in destroying the tumour

2. What is pisciculture ? Mention its role in enrichment of our food. (5)

HARI UTel 1 § ? I @ oTadl IR H s9@] YT qad | (5)

The cultivation of fishes is called pisciculture.

Fishery is an industry devoted to the catching, processing or selling of fish, shellfish or other aquatic
animals. A large number of our population is dependent on fish, fish products and other aquatic animals
such as prawn, crab, lobster, edible oyster, etc., for food.

Some of the freshwater fishes which are very common include Catla, Rohu and common carp.

Some of the marine fishes that are eaten include — Hilsa, Sardines, Mackerel and Pomfrets. Find out
what fishes are commonly eaten in your area.

Fisheries has an important place in Indian economy. It provides income and employment to millions of
fishermen and farmers, particularly in the coastal states. For many, it is the only source of their livelihood.
In order to meet the increasing demands on fisheries, different techniqgues have been employed to
increase production. For example, through aquaculture and pisciculture we have been able to increase
the production of aquatic plants and animals, both fresh-water and marine.

What is sewage? Describes any one method of its treatment in brief. (5)

e 9 AT & ? 9D SUAR @ fhdl va fafy o1 wfera faamor (5)

Sewage basically consists of human excreta. It may contain many microbes, which may be pathogenic
also.

Sewage disposal is a huge problem. It cannot be directly disposed into rivers and streams. Hence, it
has to be treated first in sewage treatment plants (STPs).

The heterotrophic microbes present in the sewage itself aid in its treatment.

Treatment of sewage includes two stages — primary treatment and secondary treatment.

Primary Treatment — Involves physical removal of particles by filtration and sedimentation
o Initially, sequential filtration is used to remove floating debris.
o Then, grit (soil + small pebbles) are removed by sedimentation. Solids that settle down form
the sludge while the supernatant forms the effluent.
o Effluent is taken for secondary treatment.
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Effluent is passed to aeration tank — Constant agitation -~ Air pumped - Vigorous growth of

bacteria -~ Floc formation -~ Consumption of organic matter by bacteria - Decrease in BOD
BOD is the amount of oxygen required by bacteria to oxidise all the organic matter present in
the effluent.

Naturally, if organic matter decreases — BOD decreases — Pollution decreases

Floc = Bacteria + Fungal filaments (is a mesh-like structure)

When BOD and hence pollution is reduced, effluent is passed into a settling tank. Here, flocs

settle down and it is known as Activated Sludge.
Fate of activated sludze

Small part pumped back to aeration Remaining part pumped into
tank where it acts as ‘floc’ for the anaerobic sludge digesters.
mext ovele

In anaerobic sludge digesters, anaerobic bacteria act on the activated sludge to produce biogas
(CHg4, CO2, H2S).

The effluent from secondary treatment plant is released into water bodies.

Microbial technology for sewage treatment is so effective that no human technology has been
able to beat it till date.
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