Chapter 8: How do Organisms Reproduce?
IEATT 8 - ol cleteT S 2 &7

C’Aapz‘er Review

* Reproduction ic the production of new individuale of the came kind. It ic
not eccential for the curvival of an individual but ic ecsential for continvity
of the cpeciec. DVA copying ic the basic of reproduction: celle make copies
of their DNVA along with the cellular machinery. The copies of DNVA are
clightly different, which createc variation. lariatione help cpeciec curvive
changes in the environment over time.

Importance of variation: populations of organicms occupy niches. A change
in the environment (rice in temperature, water level changes) can wipe out
those that cannot adapt. [/ariante with the right traite curvive and keep
the cpeciec alive, e.9. bacteria that curvive heat. |[ariation ic the basis of
evolvtion.

Acexual reproduction involves a cingle parent, no gametes, and gives
offcpring genetically cimilar to the parent. Typec: ficsion (binary in
Amoeba, multiple in Plasmodium,), fragmentation (Spirogyra), reqeneration
(Hydra, Planaria), budding (Hydra, yeast), vegetative propagation (plants)
and cpore formation (Rhizopuc).

Binary ficsion: the cell divides into two. In Amoeba, the nucleve dividee
first, then the cytoplasm, giving two daughter celle; divicion can happen in
any plane. In Leichmania (kalo-azar), divicion takes place in a definite
orientation related to the whip-like flagellvm at one end. Multiple ficsion: in
Plasmodium, the cell dividec into many daughter cellc at once, often inside a
profective cyct.

Fragmentation: the body of a cimple multicellular organiom cuch as
Spiroqyra breake inteo piccec on maturing, and each piece grows inte a new
individual. This does not occur in all multicellular organioms; they must be

cimple, with cpecialised cellc for only come functions.
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Regeneration: if an organicm i¢ cut into pieces, each piece may grow into a
complete organiom, e.q. Hydra, Planaria. Tt ic carrvied out by cpecialised
celle that multiply and form a mass of celle, which then differentiate inteo
various cell types and ticcuec. Regeneration i¢c not the came as
reproduction, cince most orgamicms cannot do it just becavse they are cut.
Budding: in Hydra, a bud develops as an outgrowth due to repeated cell
divicion at one cpecific cite; it develops into a tiny individual and detaches
when fully mature. Yeact also reproduces by budding. Spore formation:
Rhizopue (bread mould) has thread-like hyphae; a cporangium at the tip
contains cpores, which are covered by a thick protfective wall and are
dispersed by air, co they can curvive harsh conditions and germinate in
moisture to produce new mycelivm.

Vegefaﬁve propagation: new /b/ants’ are obtained from vegetative parte
cuch a< root, ctem and leaf. Natural- roste (cweet potato, Dahlia), cteme
[,botafo tuber, ginger rhizome, ctrawberry runner), leaves [Bkyophy//um
leaf margin buds). Artificial methods: cutting (rose, cugarcane), layering
(jasmine), grafting (mango), and ticcue culture. Advantages: plants
bearing flowers and fruite earlier, genetic cimilarity, and plants like
banana, orange, rose, jasmine that have lost the capacity to produce ceeds
can ée 97‘0WV(.

Ticsue culture: celle or & piece of tiscue from the growing tip of a plant are
placed in a nutrient medivm (agar with cugars and hormones), where they
grow into a callus (mass of celle); the callus ic tranclerred to hormone
medivm for growth and differentiation, then planted in coil. Used to grow

plants like orchids and ornamentals, and in large numbers in a chort time.
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Sexual reproduction involves two parents (male and female), Fusion of male
and female gametec to ,broc/uce a 2yqote. Jt creates greater variation
becavse the DNA of two individuals i combined, as the fusion of gametes
leads to a combination of genes. Meiogis (reduction division) produces
gametee with half the number of chromosomes, and the number ic
restored in the zygote.

Flower ctructure: cepale, petale, ctamens (male part: anther with pollen
graing, and Filament) and ,bz':'?‘f//car/be/ (Female part: stigma, ctyle and
ovary containing ovules with egq cellc). (Jnisexval flowers contain only
ctamens or pistil (papaya, watermelon); bisexval flowers contain both
(Hibiscve, mustard).

Pollination ic the trancter of pollen from anther to stigma. Self-pollination
ic within the came flower or plant; crosc-pollination i between flowers of
different plants, via wind, water, insects, birds. Fertilication: the pollen
grain lande on the ctigma and growe a pollen tube through the ctyle to the
ovary; the male germ cell fuses with the female gamete (e93) in the ovule
forming a zygote, which dividec to form an embryo. The ovule develops a
tough coat and becomes a ceed; the ovary grows into a fruit; petale, cepalc
and othere fall off. The ceed germinates under cuitable conditions to form
a ceedling.

Human reproductive cystem, male: a pair of testec in ccrotum (produce
cperms and testocterone; scrotum keepe temperature lower than body
temperature for cperm formation), vas deferens, seminal vesicle and
prostate gland (add fluids to form cemen), urethra and penis. Female: a
pair of ovaries (produce eggs and hormones), ovidvcts (Fallopian tubes; site

o,f ferf:‘/,‘faf,'oh}, uterve [where the eméryo deyg/olbf}) cervix and vagfua,.
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Puberty: cexual maturation, boys at abovt 13-19 years chow a beard and
voice change; 9irle chow breast development and ctart menctruation.
Fertilication in the ovidvct; the zyqote divides into an embrys and implants
in the uterine lining. The placenta (disc-like ctructure) provides nutrition
and oxygen to the embrys and removes waste, through the umbilical cord.
Gestation laste about nine months. If the eqq ic not fertiliced, the uterine
lining breake and exite a¢ blood and mucovs: menstruation, abouvt every
month, lasting two to eight days.

Reproductive health: contraceptive methods: barrier (condom, diaphragm,
cap), chemical (oral pille, which change hormonal balance, and
copper-T/loop which is placed in the utervs), curgical (vasectomy in males,
tubectomy in femalec). Sexually tranemitted diseasec (STDe): bacterial
(g0nsrrhoca, cyphilis) and viral (warte, HIV-AIDS); condsms help prevent
them. Female foeticide i¢ illegal and harmful to the cex ratio; cex-celective

abortion must be (‘to,b,bed. Po/ba/a.ﬁan growth (¢ controlled ég Fam.ily
planning.

Impartanz‘ Formulac / Values
Acexual: Single parent — ficsion / budding / Fragmentation [ regeneration

/ cpores / vegetative propagation

Sexual: Male gamete ((’perm / pollen ) + Female gamete [egg /[ ovule) —
Zygote — Embryo

Chromocome number: gametec = n (half) ; 2ygote = 2n (Full)

Pollination _, Pollen tube growe — Fertilication — Zygote — Embryo ;
Ovule — Geed ; Ovary — Fruit

Human gestation = about 7 months ; Menstrual cycle = about 28 days
Flower: Stamen = anther + filament ; Pictil = ctigma + cotyle + ovary
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Sperm formed n tectec ; Egg formed in ovary ; Fertilication in ovidvet
[Fa//a,bian tube) ; Development in uterve

Placenta: provides oxygen and nutrition to embryo ; removes waste

Key Terme

Acexual/ Sexual reproduction — Acexual: one parent, no gametec, genetically
identical offepring. Sexual: two parents, fucion of gametes, variation.

Binary ficsion — A parent cell cplite into two equal daughter celle, ac in
Amoeba.

Regeneration — The ability of an orgamicm to grow back a whole body or lost
parte from pieces, as in Hydra and Planaria.

Budding — Formation of a new individual ac an outgrowth (bud) on the
parent body, ag in Hydre and yeast.

Vegetative propagation — Producing new plants from vegetative parte such as
root, ctem or leaf.

Pollination — Transfer of pollen from the anther to the ctigma of a flower.
Fertilication — Fucion of male and female gametec to form a zygote.

Placenta - A disc-like ticcue embedded in the uterine wall that cupplies
nutrition and oxygen to the embrys and removes waste.

Puberty - The ctage when cexual maturity develops in boys and girle.
Menstruation — /Mortt/z/y discharge of the uterine lining and blood when the
egq ic not fertiliced.
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Diagrame [ Flowcharte
Types of Asexual Reproduction

IeifTep ST
|

Acexual reproduction )

Ficsion Fragmentation Regeneration Budding
fagie [CKD| BERE=UCE ol

I I I I
Binary: Spirogyra. Hydra, Planaria Hydra, yeast
Amoeba

I
M a/tf,b/e:

Plasmodium

Binary Ficsion in Amoeba.

Amoeba with one nucleve

!
Nuclevs elsngates and divides

l
Cytoplasm constricts in the middle

!
Two davghter Amoebae form
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Spore Formation in Rhizopus

Hypha growe vpward bearing cporangium

|
Sporangium. filled with spores

!

Wall burste; cporec releaced in air

!
g,bore lands on moict food

d

Germinates into new mycelium

Pollination to Seed Formation in Plante
Pollew lande on ctigma (,bo//fnat/on )

!
Pollen. tube grows through ctyle

l

Male gamete fucec with egq in ovule (Fertilisation)

l
Zygote — embryo

4

Ovule — ceed ; ovary — fruit
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Human Reproduction: Fertilication to Birth

Sperm meets e9q in the ovidvct

J

Zygote formed (Fertilication)

!

Embryo implante in the vterus

!

Placenta forms; foetus develops (9 months)

l
Birth ( ,bar?‘ukit/on }

Methods of Contraception

Contraception

TRIYE

Barrier
Aerh

Condom, diaphragm

Acexual vs Sexual Reprodvction

|
Chemical
NI

Oral pills, Copper-T

Surgical
RNy

Vasectomy, tubectomy

_—
Acexual

* One parent

« Mo gametec

« Offcpring identical (clonec)
\ « Rapid, little variation

\/

- Two parents

: Gametes fuse

Sexual

« OfFcpring chow variation
\ - Slower, evolvtion poscible
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Self ve Crose Psllination

Self-pollination Cross-pollination
« Same flower or same plant * Diferent plants of came species
- Little variation * More variation
* Mo dependence on agents - Meeds wind, water, insects
\ Fewer genetic changes \ Healthier offspring

Jextbook Exercise Questions

Q.1 What ic the importance of DIVA copying in reproduction?

Ans. DNVA containg the information for making profeins that give a cell its
traite. Copying of DVA with the cellular machinery during cell divicion

ensures the new cellc inherit the body design.
DWVA copying ic never perfect, and the omall errore produce variations

which are the bagic of evelvtion.

Q.2 Why ic variation beneficial to the cpeciec but not necescarily for the
individual?
Ans. |fariatione let come individuals curvive changes in the environment cuch
a¢ temperature rise, co that the species (¢ not wiped out.
However, a particvlar variation may not give any benefit to the

individual itself: it only helps if the conditions change in ite favour.

Q.3 How does binary ficsion differ from multiple ficsion?
Ans. In binary ficsion, a cell divides into two daughter celle, ac in Amoeba. In
maultiple ficsion, the cell dividec into many daughter celle at the came

time, a¢ in Placmodium.

Q-4 How will an organiom be benefited if it reproduces through cporec?
Ans. gporeg have & thick profective wall which helpe them to curvive harch

conditions; large numbers of cporec are cpread by air and grow when
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they find cuitable moict conditions, co the organicm cpreads widely.

Q.5 Can you think of reasone why more complex organicms cannst give rise to

new individuale through regeneration?

Ans. Complex organicme have highly cpecialised celle organiced into tiscues and
organe, and co they cannot regrow all parte. Regeneration needs
cpecialiced celle to multiply and differentiate, which ic not poscible in
their complex bodiec.

Q-6 Why i< vegetative propagation practised for growing come typec of plants:
Ans. Plantc like banana, orange, rose and jasmine have lost the capacity to
produce viable ceeds, <o they are grown vegetatively.
The new plants are genetically identical to the parent, bear flowers and
Fruite earlier, and the method ic fast

Q.7 Why ic DVA copying an eccential part of the procecs of reproduction?

Ans. It ensurec that the new individual receives the came basic body design
a¢ the parent; the new cell requires identical DNVA for the came profein
making. Slight variations produced add diversity.

Q.8 How ¢ the process of pollination different from fertilication?

Ans. Pollination ic the trancler of pollen from the anther to the ctigma.
Fertilication is the fusion of the male gamete from pollen with the female
gamete (egq) inside the ovule to form a zygote.

Q.9 What ic the role of the ceminal vesicles and the prostate gland?
Ans. They add their cecretions to the cperms to make cemen. The fluid

provides nutrition to the cperms and makes their trancport eacy.
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Q.10 What are the changes ceen in girlc at the time of puberty?
Ans. Breast cize beging to increace and the ckin arsund the nipples darkens;
hair appears in the genital area and underarms; the girl begine to

menstruate; body growth and mood changes occur.

Q.11 How does the embrys get nourichment inside the mother'e body?

Ans. Through the placenta, a cpecial tissue embedded in the uterine wall. It
hag villi on the embrys'c cide and the mother'c blood ¢pace on the other
cide, which allows glucoce and oxygen to pass to the embryo and waste

to pass back to the mother.

Q.12 If & woman ic using a copper-T, will it help in protecting her from
cexua//y tranemifted diseasec?

Ans. No. Copper-T prevents pregnancy but does not profect against $TDs.
Condome help in preventing STDS.

Q.13 Acexual reproduction takes place through budding in: (a) Amoeba. (b)
Yeact (c) Plasmodium (d) Leichmania.
Ans. The answer ic (b) yeast:

Q.14 Which of the follswing ic not a part of the female reproductive cystem in
human beinge? (a) Ovary (b) Uterus () ac deferens (d) Fallspian
tube.

Ans. The answer i¢ (¢) vas deferens [par?‘ of the male gyctem).

Q.15 The anther contains: (a) sepale (b) ovules () carpels (d) pollen graing.
Ans. The answer ic (d) pollen grainc.
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Q.16 What are the advantages of cexual reproduction over asexval
kepraa(ucﬁah?

Ans. Sexual reproduvction gives rise to greafer variation ag DNA From two
parents combine. This variation increaces the chance of curvival of the

cpecies under c/wmg:'ng conditions and promotes evolvtion.

Q.17 What are the functions performed by the tectic in human beinge?
Ans. Tectes produce Sperms (male gametec) and cecrete the male hormone
testocterone, which controle the development of male features at puberty

and cperm formation.

Q.18 Why does menctruation occur?

Ans. If the egq ic not fertiliced, the thick, cpongy lining of the utervs that
was prepared to receive the embryo i¢ not needed. It breake down and
Hows out through the vagina with blood and mucus: menstruation, which

laste for 2-5 days.

Q.19 Draw a (abelled diagram of the longitudinal cection of a flower.
Ans. Draw: cepal, petal, ctamen (anther and filament), pistil (ctigma, ctyle,
ovary with ovule) and thalamus [kece,btac/e}.

Q.20 What are the different methods of contraception?
Ans. Barrier methods: condoms, d/'ap/ll’agm. Chemical methods: oral
contraceptive pills, copper-T (/oap ). §'ar§fca/ methods: vasectomy for

males and tuéectomy for femalec.

@-21 How are the modes by which individuals reproduce dependent on their
body design?

Ans. Simple organiems cuch ac bacteria, Amoeba divide by ficsion; those with
cimple bodies cuch ac Spirogyra, Hydra coan fragment, reqenerate or bud.

Complex organicms, cuch as humans and flowering plants, use cexual
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reproduction ac their cellc are specialiced and cannot regenerate the

whole body.

Q.22 Why ic variation beneficial in a population over time?
Ans. It helpc come individuals to curvive adverce changes in the environment,

co the cpeciec continves. It ic the raw material for evolvtion.

Q.23 In which organicms can regeneration occur? I¢ regeneration
reprodvction?

Ans. It occure in Hydra and Planaria. Regeneration ic not the came ag¢
reproduction ac it ic the regrowth of lost parts, whereac reproduction
createc a new individual (although in these organicms it can lead to new

individuale )

Q-29 Why are the testec located outside the abdominal cavity in a ccrotum?
Ans. Sperm formation needs a lower temperature than the normal body

temperature, and the ccrotum keeps it abouvt 2-3 lower.

Q.25 What happens to the cperm after it enters the female reproductive
tract?
Ans. gpermg cwim through the vagina and utervs to the oviduet, where one

cperm may fuse with the egq and fertilice it to form a zygote.

CBSE Previous Year Board Quections (with Selvtions)
Q.1 [CBSE Board | 3 marke] Differentiate between ficsion and

Fragmentation with examples.

Ans. Fiesion: a unicellular organicm cplits into two or more, e.g. Amoeba.
Fragmentation: a multicellular organiom breake into pieces which each

grow into new individuals, e.9. gpz'ragym.
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Q.2 [CBSE Board [ 3 marke] Deccribe the procecs of fertilisation in Aowering

plantse with a labelled diagram.

Ans. Pollen falle on the ctigma and growe a pollen tube through the otyle. The
male gamete reachee the ovule and fuses with the eqg: zygote forme,
which develops into an embryo, while ovule becomee the ceed and ovary
becomee the fruit.

@3 [CBS'E 50011’6// 3 marke] State the Functione of [a} ovary [é} placenta
(c) prostate gland.
Ans. (2) Producec eggc and female hormones. (b) Suppliee food and oxygen to
the embryo and removec waste. (c) Adde cecretion to cperme to form

gemen.

Q.4 [CBSE Board [ 2 marke] Why ic it advicable to uce a copper-T? What ic
its limitation 7
Ans. Tt prevents pregnancy by hindering imploantation in the uterve. It

cannot ,bro?‘ect agarnst Cexua//g transemifted diceacec.

Q.5 [CBSE Board [ 3 marks] Droaw a labelled diagram of budding in Hydra
and explain (t.
Ans. A bud grows as an outgrowth om the body wall of Hydra due to repeated
cell divicion. Tt develops a mouth and tentacles, matures and breake off

to become a mew individual.

Q.6 [CBSE Board [ 3 marke] What ic tiscue culture? Write two advantages.
Ans. Tt ic growing a new ,b/aut from a emall piece of p/aut Licsue in a nutrient
medivm under cterile conditions. Advantages: many plants in a chort

time, disease-free plants, and growth of plants like orchids.
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Q.7 [CBSE Board [ 2 marke] Why are the offcpring of acexval reproduction
concidered clonee?
Ans. Becavse they arise from a cingle parent through mitocic without
gametes, and inherit exactly the came DIVA.

Q.8 [CBSE Board | 3 marke] Lict three ways in which the human cex ratio
can be improved and what illegal practice reduces it.
Ans. Female foeticide (cex-celective abortion) reducee the cex ratio. It can be
improved by ctrict implementation of laws against it, awaremecs about

equal value of girlc and educating cociety.

Q.9 [CBSE Board [ Acsertion-Peacon] Ascsertion (A): Variatione are uceful
For C/oecfes’. ,Qeag'on [E) They AG/P in eurvival when the environment

changes.
Ans. Both A and R are true, and R ic the correct explanation of A.

Q.70 [CBSE Board [ 3 marke] Deccribe the changes in the utervs when the
egq ic not fertiliced and when it jc.

Ans. Mot fertiliced: the thickened lining breake down and i¢ ched ac
menstruation. Fertiliced: the lining remaing and the embryo jmplante in

it; the placenta develops to nourich the embryo.
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g1 ggor FIT &) dfieris B HATaRVT SATHR FeT aatcll &: ISR or 7 FGAaT &
TRt s s o &) awg AR 3 dfer SFRT S A g

I et A, % JITDIT & OF a1t qoor (Y17 IR SRR el &,
JITHIN AT R I FT IHAT & & YA AT 2 ol STaenan 2),
AT, T 3T Arege T (ga e oftef aatiar &), apfaaret 3717 forer
HIET: O &TI3t SisTerT (3iS 377 EleT gt &), disafest! (HeAlfizeT sifeiah;
fasrraT @er), JferT (8T ot famstara @it &), dar 377 At

« G iRl URYFETT, SIS H ST 13-14 T YT GTEl-He 37T TaTer

SGoTaTT: SIS B aeT fahray SR ToIEH 1937) fasraT gisanfeet & &yar &
YareeT AT gae YT §1aT & of I ) 1A & JIUT g &1 STRT
(@¥zT, JOFIGAT THTTAT) T Too] gRT YUT Y UIVT & SfiaftcrT gt 31T
fore gzrdt &1 Isifater crarsiar df F7E) siE fvfAT oF & ar IRy # uvd gEHT
I o SOISAT & TG H [AFCId & TolverH, orasiT & HIE, 31 I 1S f3<T

© ToTeTeT IR arsffaRrert fatas Jeren (1, ST, 2, Il (Fe 3 ot
STt aTeft AT o EAIT JAGereT agoid & 3R HIuR-2eqd ot aifer # eramar
STaT &), o (7 H SghalfeehT-3=, #A1GT H Raaife-3=gqr) | sifier T=mRa
9T (STD): ehtarvper (Feireh, fawieors) 3R fasmoper (73, HIV-AIDS); el oo
FATT AT &1 AT 0T g7 e & 7R foker sigqare & 1A EMfaiaRes &

fotaT- Tt amsfarer AT ST =TT YRR fAacre @ s gfg faufFa
gt )

Agcaqol FF | AT

AT OF cleich — TaiseT | HporaT | FseT | Yeragaer | aeroy | FHioie gaefer
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Chapter 8: How do Organisms ,Qe,brodace?
AT 8 - S cfateT Ha I &7

cifaie: 7T gaareh (I | WIRTHT) + ATGT 7397 (375 | 1E) _, sawaier -
97T

© IR FHT: 7eFHE = p (3T ; G = 20 (FF)

« WREWT _, WAt §d & - v — FIATT ~ g7 ; HeAis - ffer ; SiSTOT
~ el

« FITT IO = oFArSIT 9 FATE ; IANGH T = G 28 3T

. Y YR = REIBRT + G ; SNBAR = Al + dldeT + HSTrT
S[FTI] quuT H ; 37T ST H ; faAvareT sisarfest! H ; fashrer amifery
STRT: 30T T ITFANGTT T Groor gt & ; STafene gerd &

AT regTaeA

et | Al srerer — el O oTo1eh, foaT q9aiah, Sgaoe a0 I FaTT
Tafa) cifiie: v ciaidh, ZFHF) HT HorAs, Tafaerdr)

Bzar - o1k FIRIDT T gr THATT el HINDIAT H S&T, orar sTHaT H]
YaSsgae - ol 1 g3 A TR ORI AT FN 4797 YeT: I o &I, ey ETRFT AR
a7

Hepolel - oiolch & SRR R IHR (Felt) 3 0 ofla b7 g7, st @577 S #Re]
FIAF UaesT — o5, I a1 Ut S H1fA% RN 3 90 rer s HIT]

TR0 — RT3 YST & Gldehral deh TRV T FTATRVT)

fA=raT — T 37T AIGT JIHD! BT Terarat [odarer ZadsTeT gdT &l

I (A1) - Iifery FBfT & a7 JTAFAT S &I §0T ) GIoT T STFA AT
gdr 3717 srfene gaTdr &l

TITAIS — ag AT oI T2} 37T TSHAT F el ufduaerar syt &1

TAH — i F ORI T g v IR T W 37T T T ANAF Tl
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3R | AT
el oI & BT
sl ofatet
Asexual
I
I | | | |
fazsaT T YIS gasT HeporaT gty /
Fission Fragmentation Regeneration Budding FIA#
— — l l Spores /
@3 3:#)5'7— W'IS???WWT €1S%T, wﬁm— ET35T, il Vegetative
: ITGANRSTH '
FTAN5CTH
e # @ .
O g aTeiT JHET
J
gk oiaT ElHT dedT &
|
| FeTEeT ot ¥ fagsar &
|
& Jafa st gad &
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g # sy fa#for
Fahdd HUT IBHT AT srar &

|
sflemopertt 3 sffamy s g &

|
ff wedt & sty arg & ter &

J
STy 577 SfvereT R fARaT &

|
ST BIehT FAT AT FATT &

uten® / werEror 3 dler fAtor
WRIRTSHUT afdanrar 7 faar & (avramn)
|
WA dfdehT I gadt &
!
TR 7FHF SeAis # 3is A Ferrad (fvra)
!
TR 3T
!
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AT 8 - S cfateT Ha I &7

ATAT oIt fAv=raT 3 oIH dP
[T Sisalfeett # sis I fHerar &

J
FaHTT §T & (fav=ra)

|
SqoT F1TOrT H Ay grar &

!

TR gt & Ifr Iy 7 fasrer (9 A1R)

|
o (TTa)

wFANera H faferar

Contraception

|
NECE
Barrier
HSIH, STABIH

|
MEIRIEED Te
Chemical Surgical

aforr. w2t ShallRaT/RaaTedt 3w

37cHiats SATH it oleieT

« Ooh oldich

~;aﬁw(a<—ﬁ?r)

- \ (0 S

< J9HD] HT TATT
- Jqfa # fafaear

/\ 7
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T~ URTITOT FATH UT-UTIT0T
T~ UTITOT UT-URIITT
- % & g7 o7 e . O TeAlld o 130y urer
- Tafaerar @ . gifa fafaerar
- gTgen! wR fAsfe wigt - a7, o, HIE TART
\ _ \ _
WIETYETH THATH T

G| o7efaT # DNA GIdahld T 7T Fged &7

IT- DNA & 3T QIHl & gairer &1 T a1t & G HifIhT & o1givr [eiRRa e
&1 PINBT fasiterar & wforbr wofladt & AT DNA H) gfafeifer seer 3 75
FIfIT3 I MR RetIseT faerdt &)
DNA @1 ufaala wsft quf F&t aidft;, DIzt gt ffaear 3us et & ar fawrer
T TR &l

v.2 offal &) FAfe & foIT fafaerar emieraa & wig aafe & fore siaeas & #2017
I<IT- falaeras o oftal ) vAieRoT URadar S ary aig & sifad It & s
geTid sz T8 gl
R FI3 1001 fafderar s 337 ol i i T aigh it § bl msr aF
fBerar & o uRIRIAT 333 Jigdhor aacl]

9.3 fseT 955 I by G 13 &7
T [T B BINHT gr Tl BN F dedt & ey silan sgise & Ffolar
TF T e Jdlad HIH & sadt & e wreHRTe

9.4 STy ZRT sFeiat I Sla 1357 ThR eTsiTfea EeT &7

IFR- Senpsit # A2t grenFe BT FaR IRM@EA # 3¢ fifda et & a2t
HET 3 ey arg 3 e & 31 guge, T Bere W 39 & gafae ofla
AT TG I ther SI1T &
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T.S 0T 3717 T FRVT A bl & forrds RUT cfder AT aer S1a gersgaeT gRT
T3 Il I TTgt Y Ur?

3T cfer sla) B ST ffere BT SHaam) a s 7 JB3T 2 & safor &
S ST Yof: & I Tehdl| Yersgae H fafone HIflamiait a7 dg=iT 3iie fasiger
S & or affder SRR & TJya &t

T.6 0 NIl ) I & foip HIfAd GaEia BT IuANT @723 (BT arar &7

IR~ oTT, AT, JeTTd, FHeAT chay qier hawagiet offer qirer &) $IFaT T T &,
31T F1iA% aeler A IMT o1 &)
T GYeY o7tk & Sigaldle T I THIT &9 & PBel-heT seg) ¢ & T fafer oot
&l

9.7 DNA 1 GIa%1a aarer oeiat o 100 sgesas #ar &7
IJT- S A0 A Bl T S HeT IMRF Rearger Merdt & 7% @felshr Pl T
gicter fAAfor & o7 T@TeT DNA FMRTI 30 P 91 ffaear o &

Y.8 WIEIVT {37 fav=rar & faner Ul fo1ey &7
IJTIT- WRIEIT URRIERIT 3 G dh YRRV 6T TR0l &) faSaeT yerarasor & a7
TIHE &7 SIS % AT AT yewan (318) F Foraa & foraer JoaaieT g &l

9.9 ST o IRRE qifer 1 a7 SfAHT 87
IJAY- o S 1T TS F Rt oo aera &1 78 g ShTIfAT &) Uy gar &
AT 3735 FIAITT T TIeT FATIT &

T.10 F5erssr & orsfaat & ey URader g 2o &7

IAT- T T SR TET T & 3R Tgab & AT b} o I &l &arelt &
ST &7 37 FTeT & ST I & A IR T & R Y gfz sl
Al H gRadfsT g1 &)
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TN FT & SRR & Tsfer gyur o) UIT TRy G WTT &I &7

T aeT (©IH2T) ZRT, & TR [ & &7 oIy Fass 21 4T #t IR 5598
deRIT a1z 7Y 1 3T T T @i & oA doahleT @ aivadiereT gguT Y fACT
& 3lT Safene #17 & I # 71T &

G2 7fg IS AlRerr HIIR-Z} T gofier FR I & ar @1 A8 Ib) clfaidh Fefear Jan
3 TG HT?
Iav- & waR-2t asferur AT & vz STD I T Sigt IR STD I F=iay 3 31T
eI &l

9.13 3761k oIt Heperat g7 &7 & (o) 37HaT (b) Az (¢) wenefsasT (d)
1A
I 3R (b) = &

.14 337 & I FHieT AT % 71T olaiet d5 &7 77 g 22 (a) sisrer (b) wirerr (c)
gpalleet (d) fRaanfest
9T IR () AT & (FE TR AT &7 ST E) |

T.1S wrarssrer # A & (a) argiger (b) dffariz (¢) 39 (d) WeTHoT
9T~ IR (d) W &l

G.16 3TeAfaen oieieT bt SV Sl Teiet 3 FAT T &7

IJT- oI oreteT B gr eIl BT DNA fBerer 2 aifda fafaear sidt 21 7€ fafaerar
Tt GRIAIAZY 7 gerrfa @ Sifad e ) T SErd HI e I agian
gt &

917 A1 & qor @ Far H &7
IR~ gT Y1) (SR JoATer) el & ai7 TR greler SRERERIGT FIfaT Fet & air
TlaaroeT § 7T TN & AT g7i7 YEpIy AT @ e FIGT &
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9.18 FJITT 2 giar &7

I AfY 315 AT o & dr aiferT bt ag AT Feft W oIr UT FEVT et Bl FeAt
off, armareTe TE EA A& e Tk ST AT & FT Al I fperdt &
e, o 2-8 3T gerar &

T.19 Y7 bt 3G @ie @7 il = §isv
I<IT- AT #: gigiger, UFeh, Yok (WIETHIeT 3R dq), S (aldar, afder,
ffers TR sisrerm) 317 ysuraer (detear) FosT

Y.20 IR 1 fafde faferar wia-2t &7

IT- eF Taferr: @e1H, g JTfE e g & ot o areft anfer,
FIR-21 (e7w) | ere2r TAfeaT: gy & gjgpanfeanT-3=ogat, Aleersil
Rearfasft-g=egs

v.21 ofla svar oTIRF Retrge & IFAR aratar 1 Afer Har sraarar &7

IT- ATy, FHIST S T ST AFST ey & IR, EISFT shar Twer R
aTer S e, YeTgasl AT Fgporet SiaTer &) HF ST geft e sy srfder
sl Sl srerer Fr & FANf It HIRNPTC fafere & 3R T ok Yot 78
&<T Tl

9.22 F#Afe # Rfdedr Fw & amer #) ensieras &7
I T8 P oAla) P UAIART > Gldgper URAe A oAlfad & H T ¢t &
forerar gertfar aft T&t & 7€ fasrr @71 &=t #rer &1

G.23 fabsT oftal & Yargaet EIdT &7 aT YaisgaeT oiaiel &7

IV~ U EIR3T IR ©IRIRAT B 81T &) YoTogae oleie & JHIT 78t & Falfab T8 Fe
ST 3} YT aig &, cTafas cfeter 9T ol aeidr & (FEft &7 oftal & TS 7p
o FT Th &)
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T.24 0T 33 IET & SIER quureh)y A ) (1T g &7
I eI] 0T o ToIr A oRfe TT9 F e JTIHIT =1RT ST qITHIT §2F
CTITIIT 2-3°C e IHT &

Y.25 HIGT SIaiaT A H GaoT et o S1g a0 T FT EIT &7
3T~ YT A SR I I &I EC sizaradt & UgAd & oIel U SFTU] 3E I
AT 81T [T HeaT & IR JIAT yrar &l

CBSE fadzer aul @ a1 wer (gor Aled)

9.l [CBSE &1F | 3 3ih] 3gTeur Aled [T 31k FeaT H FHR HfeT]

Iv- AT CHaIfIbIT ofia 27 a7 Jifda SN & s2dr & aer sHlaT JeT:
TEFINNHIT ot Zobs) # gedT & 3R UAF ZHT 77 oflg aaidT &, clar
TR

9.2 [CBSE 8 | 3 siw) ot Ulelt & fasaer 1 9iam syifdsa (7 afea FHSIST

I~ RISV Gldeh1al U IRaHT alaamT 3 TR Srdr &l 7R J9aa sfiefis do
g 373 I TN BT & FIHACT ST § G JT A AT 2T & fleris
8T 37iv ST whor ST #

9.3 [CBSE a1€ | 3 3i#] (a) sizrera (b) s () TR Tfer & 1ot feifHe]
IT- (a) 3T 3R FATGT graAver 1T &1 (b) T P AVeHoT q giwfierer 3ot 3R
smafore gard &1 (c) sppropeit # T fHende otz serdt &)

9.4 [CBSE 81 | 2 sion] FIR-2F o7 GoAT @) 3FAd 87 gayeht AT @r &7
I<IT- 7 FTITRIT 3 0T & AUV Y Iy IHERT e 2| AE S Tl
A 38T et FAT

U.S [CBSE &S | 3 3ih] gIST # HHoAA T AT AT SAIHT TAATRC
IT- ETSET #1 ¢ P R aR-aR HIIT fasrersr & 30K (Foft) saidt &1 a3 7=
AR T7°T AT &I & a8 YR g1FT I & et & IR o7 ot st
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gl

.6 [CBSE §1E | 3 3id] Bk Haea FaT §2 FT ol fIfAT]

I GV & B & DI TS I ANRIRT YRS 7 G Freza # AT Ure
JATAT Hddh Tl &) oI Ha THT A ik Ule), A9 ger SR silbe oy
uler 1 gfg)

Y.7 [CBSE O | 2 sizp] i cieaT H1 Tala T aoiie a1 daa &7
I il O U & ciaidh 3 faedl Jaeieh & S| 1a3TeIsT Zrer aidt & 37 falegper
JHIT DNA It &1

9.8 [CBSE I3 | 3 3ieh] Aletd ol9T SIquie JeIer & it 3urey foifSie e adise 3
-t sider goT T TETt &)
IT- AT YT AT (FoAIT- =771 THIIT) fofar Squ1d wreret &1 S 59 fog
PTG % P UIcHT, 2o & FeIT Fgea F} AT JR FaATT BY T
FRF FERT &I Fehel 2

.9 [CBSE §1F | IRFHya-F101] fREgT (A): Rfaeams gefa & far vz &
HRUT (R): 2 YHTaRUT §2c7er U2 sfifaa &t & graa it &)
IJAT- A 3R R g &gt & T R, A @1 Fet exrze 2

910 [CBSE & | 3 3ih] siz favfad o gisr o7fv fasfaid gler R arferT & gier ater
YRAdT §IISC)
v [NRIT o 81w At W ZeaR T & X7 A Rgadt & AR g v
W eft &t & O ITH AT F1ar & T JUT FH greor oo & forp HRT
A gt &1
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