()
(i)
(i)
(iv)
V)
(vi)

()
(i)
(iii)
(iv)
(V)
(vi)

(i)
(i)
(i)
(iv)
V)
(vi)

(1
(i)
(iii)
(iv)
v)
(vi)
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fatk to success
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SOLUTION

Choose the correct option and write.
Ans. (A)

Ans. (C)

Ans. (D)

Ans. (D)

Ans. (A)

Ans. (D)

el fameu gaax fafay|
Ans. (A)

Ans. (C)

Ans. (D)

Ans. (D)

Ans.  (A)

Ans. (D)

Fill in the blanks and write :
Ans.  Endometrium

Ans.  Peptide

Ans.  Pencillin

Ans.  Bacillus thuringiensis
Ans.  Adenosine deaminase
Ans.  Sewage

Rad =i @ g &= foaRay |
Ans.  Endometrium (37d:%MR)

Ans. (UCTEe)
IRk — ufafufer.

Ans, ST RIS
Ans. TSHRI fSTd=s
IR gifgd oa (Haw)

(1% 6=6)

(1% 6=6)



3. Choose true or false :

(i) True

(i) True

(iii) (False)

(iv) (False)

(V) False

(vi) (False)
Ha—3qd g u—

(i K

(i) K

(i) I

(iv) R

(V). ™

(vi) I

4, Match the following :
(i) Multiload 375 (f) IUDs
(ii) Monocistronic gene (a) Eukaryotes
(iii) Colostrum (d) IgA
(iv)Selectable marker (c) Screening recombinant
(v) Predation (b) +, -
|1 wifsar A3y |

Column A Column B
(i) wictiere 375 - lUDs
(ii) AARIRE TS S d Fhad!
(iii) PrARSH - IgA
(iv) RORIY foeed - BUTARSIl BT BhIET
(V) IeToT +, -

5. Write answer in one sentence :

(i) More than 8 blastomere stage
(if)Adaptive radiation

(iii) CO (Carbon mono oxide)

(iv) Genetically Modified organism

(V) (i) Habitat loss and fragmentation

(ii) Over-exploitation

(1% 6=6)

(1x 5=5)

(1x 5=5)



6. Sol.

()
(i)
(i)

(iii) Alien species invasion

(iv) Co-extinction
(i) 8 IRTIR A AP BT 3raRerm H
(ii) Adaptive radiation (3rJeeil fafdvor)

(iii) CO — e+ AT 3ffaATSS

(iv) Genetically Modified organism
(v) (i) JMaRIT erfa qen foaged
(ii) arfaered
(iii) fa<= Sfaat &1 ampHAv

(iv) FEfag

Artificial insemination :- (Al) is a technique in which collected the semen either from the
husband or a healthy donor is artificially introduced either into the vagina or into the uterus of the
female, to solve the infertility issue in which male partner is not able to inseminate the female or
sperm count is very low in the ejaculation.

ICSI — Intracytoplasmic sperm injection :- In some cases sperm is not able to penetrate the ova.
To solve this infertility issue ICSI is a specialized procedure to form an embryo in the laboratory
in which sperm is directly injected into the ovum.

FM IR (Al) — I8 UH QT Tabeiies foraH ity a1 Tawer S | YERIY] R B By
A S B A F A sus e # ufae e S 2

Jd-BIRIET Yehro] ferger ICSI - g8 v Ul falkre ufbar & Rorad gy @1 A9 &
aroeTo] # Siqafid faar e 7 |

Or/ 31eqar
Natural contraceptive methods to control the birth rate are as follows :- (any two)
Periodic abstinence :- is a method in which the couples avoid or abstain coitus from day 10-17 of
the menstrual cycle when ovulation could be expected.
Withdrawl or coitus interruptus :- is another method in which the male partner withdraw his penis
from vagina just before ejaculation so as to avoid insemination.
Lactational amenorrhea :- (absence of menstruation) It is a method based on fact that ovulation
cycle do not occur during period of intense lactation following parturition, so the chances for
conception are almost nil. This method is effective only upto a max. period of 6 months following
parturition.

TR A 2 BIS 2 WHfaes MRS et g9 yer € — (@1 Q1)

(i)

(i)
(i)

7. Sol.

AAfe TIH ;- 39 SUN H, Uh qUfcd HIZARI 9h & 10 4 9 17 4 o7 & 99 &) @fy &
ERM Ao A Ta &, AR il @1 R e A & | 39 o[ & AR Ao
B I 9T ST FhT B |

PIgcH SeWIA (I RIS /JAARA HA) :- 39 A § goy ARl §9FT & IRM 9-7 Wged
ﬁéﬁ'cﬁq%ﬁ?%ﬁa%ﬂﬁﬁm%mwt«|dm|ﬂm<€ﬁﬁﬁ1udﬁaﬁw%‘l

9T M (efde 3l THAIRA) - I8 fafy 39 a2 R fik &Y & & g9 & 91, &N
ERT Y & WRR WAUN HRM S IRM ASIA UG 3Mcdd @ Yo A8l Blal 8, $Alg
forae Al T Arar Rig] &7 goia: WA SRET SR) T 8, TR & TR T 8l o |
g faf g @ 915 SITeT | TSI 6 AT DI I[AY dd & SRR AW TS 2 |

It is a sex determining mechanism where the male produces two different types of gametes with

3



respect to sex-chromosomes (Allosomes)
While female individuals produce all gamete of single type
Example: Sex determination in human beings

Male parent Female parent
(father) (mother)

| |
Gametes

X Y. X
(w.r.t allosome) W

XX XY

female male
offspring  offspring

Thus father decide the child’s gender
7.Sol. I8 U fofwr fgiRor 1 Ay & s R o1 paaE & forerst 9 &1 =1 gaR & g
T ITET B B |
STafdh A1&T | ITHG b oI 41T &
TETERT, Ag H T fereriRor

() (sre)
R D HET STD
JHE X Y X
e e
% forerer )
XX XY
HqIeT Warg TR i

ara: far s=at &1 foivr FenRa &=ar 2
OR

7.Sol. Alleles of a gene which express themselves fully in a heterozygous condition, thus a
heterozygous individual resembles both a parents
Ex: In human “ABO” blood groups are controlled by gene “I”, having 3 alleles I*, I®, i. Allele 1
and I® are co-dominant and when present together (1* 1%) — produce blood group AB

7.S0l. Ud S & fciierd Sl b fawageael srawer § qof sffferc oxd &, fosy fawag el afd
QT SH® 9 fAear e 7 |
ISTERY], AFG § ABO ®feR a7t &7 FuiRor SiF | a=xar & 5@ 3 el & 1A, 15, i 579 9
I* T 1B 9g gwifad B ®, sdfere o F My | # g ' (1M°) a9 AB BfeR @it @
Ifed w2 |




8. Sol.

Hardy Weinberg Principle :- Says the frequencies of allele remain constant from generation to
generation in a stable population (in absence of any evolutionary influences such as genetic drift,
natural selection, mutation founder’s effect etc.
- Gene pool (total genes and their alleles in a population) remains a constant (this is called genetic
equilibrium)
- Sum total of all the allelic frequencies is 1.
Ex. If A and a are two alleles in a stable population and their frequencies are p & q orderly, then
P’ +2pg+qi=1
Where, p? = allele frequency for homozygous dominant genotype AA
g° = allele frequently for homozygous recessive genotype aa
pg = frequency for heterozygotes Aa
8Tl I Rigld deal & % U Silg &1 3 Yelld (Afdded) gfa vd 99 dlad
(foRerer) GReR &1l €, S U& W 9 89 UIg! d& RO v8d 2| (fpedt famrasiiar uwra
é@f algq@ldo yare (SHfesd fgue), Wipfde axvl, IaRadd & od # & 98 igid ang
R
— S I (el Sia A& # SfiF) 9 98 JHdhed el uRad=a I8d & | 39 ITaife
A ded 3 |
—~ Wﬂ Sl &lglﬁqi 1 B 2 |

ID +2pq + q’=1
?Ta'TpQ‘crq AR 3Teliel A Td a @l Jgfed &1 ufaffea &vd 2 |
p = P FAGHSHT AA S forg arefret agfed
q° = AT FHYTHET aa b oY 3felier aﬂ-cr%r
pq = [AYHTTS Aa @ g srefier amgfcT

Or/ 3rerar

Genetic Drift : - It is a change in existing gene frequencies in a large population by chance.
Chance events such as earthquake, flood or any other natural disasters, cause sudden
disappearance of existing gene frequencies.

@i ruare (SHfed fue) — afe BN a1 wafie <9 amgfed # HanTaw gRad 8rar 8, ar
T ATAIRIS 37UdTs m#lde¢5dldl%lWQﬁaﬁﬁW g AR DI I UTHfad
JMMIST ST BRI M 2 |

9. Sol.

9. Sol.

Agrobacterium tumifaciens has the capability to deliver a piece of its DNA known as (T-DNA),
to its host plants. This leads to transformation of plant cells into Tumor and direct these tumor
cells to produce the chemicals required by pathogen.

Thus it is regarded as a natural genetic engineer.

(Agrobacterium tumifaciens) TG TTNHREA & U= &war el § & 98 ome
ST (DNA) & T @S & [ <L STy (T-DNA) ®ed ] Uil § REiaRkd ) <,
5 9 & PIRGIY g (SPFR) A ®UIdRT 8 ST § | JAT AGE DIRDIY oD &
foy SRl IEIAT BT IATEH BRAT & | SHGY 39 T UTdhfdd STalie gollaR & w0 d

ST ST 2 |

Or



9. Sol.

10.

Methanogens produce methane, Carbon dioxide and Hydrogen gas by anaerobic digestion of
cellulosic plant parts, so when the biogas plant is fed with a slurry of dung (A-rich source of
methangen-bacteria), these bacteria act on biowastes and produce large quantities of biogas

AT Vg Urey 9RT &1 fargdrd urad | W19, CO, TAT H, 19 &1 IcTa drd
2| O TP FERNT G5 # MR B ded (=) W) e 2, [OF {6 feeee dw1eRar & ta

TR A 8] d9 I qaRRAT 9g RS TR B B g1 AF1 H IRINE $HT I A ¢ |

Biopiracy — is the term used to refer to use of bio resource by multinational companies and other
organizations without proper authorization from the countries and people concerned without
compensatory payment.

AeCMee HUMAl 9 §EN Giel gRT el g a1 399 Fafdd arl 9 a1 sgalerq

IgAGA T YRS YA & oid HARF ST STANT BT, RN HEAT 2 |

Or
Insulin is a hormone, which is secreted by B - cells of pancreas. It convert excessive glucose into
glycogen, In mammals insulin synthesized as prohormone which contains an extra stretch called C-
peptide. This C-peptide is not present in mature insulin and it is removed from proinsulin during its
maturation into insulin.

Proinsulin

& A peptide

: Insulin
+ B peptide
\ ‘/
Free C peptide

So mature insulin contains peptide chain A and peptide chain B which joined with each other
through di-sulfide bonds.
AE Afed WAIRAT H $gfe UTd B ®Y § Heelvd Bl &, RTEH U Uerss Al @l
rfaRad hera 8T & |

g Uerge Wl uRudq sgfer H T8I BIa1 2 | uRudd Sgfe H & B! Uldllueiss @,
SEAT T T RIS G AIH H SIS E dEf gRT ST BN 2




11. Sol. Adaptation is any attribute of the organism (Morphological, physiological, Behavioural) that

enables the organism to survive and reproduce in its habitat

O Desert plant adaptations are:
(i) Leaves reduced to spines

(i) Thick cuticle on leaf surface

11. Sol. JTHAT Sia & HIs U VAT 0T RMHIRGY, HIS, AEERS) 2 Sl SH AU A H

Sfad a9 X8+ 3R S99 &+ § Iy §497dT 2 |

I Uil # 3Tgdel
(i) ufeqaf »fe # wuiaRd 281 Sl ® 1

(ii) UfeTt @ Adg W A Su@ar (FfeHe) Bl B |

11. Sol. (any two differences)

OR

Predaction

Mutualism

(1) One organism (Predator) feed on other (pery)

(1) Mutual interaction b/w two organism, where
each of them help the other in some way

(2) Beneficial to predator, but deterimental to prey

(+! _)

(2) Beneficial to both (+, +)

(3) Predator gets benefit in form of food

(3) Benefit received can be of different types —

food, shelter, suitable egg laying site, etc.

(@13 3T AW)

UHEIT

TEIUHTRAT

(1) U@ S (R¥el) g oia (ReR) &7 @1dr &

(1) T Sal @ 9 WRER AT, S8l $9H |
% Bl 9 B a8 9 R &I 488 A 2 |

(2) vl @ forg amvaRI T RieR & forg
BIMGRS BIAT & | (+, -)

(2) S B foTy ATIHRT BIAT © (+, +)

(3) R¥EN BT A — WH & ©Y H Herdm 2|

(3) M fI~ UBR BT & Adhdll & — QT 3737,
IS 3 B oI Sugaa I




12. Sol.

12. Sol.

12. Sol.

When an alien species are introduced unintentionally or deliberately, some of them turn invasive,
and cause decline or extinction of indigenous species.
Any one example:
Ex. Nile perch introduced into lake victoria in east Africa led eventually to extinction of an
ecologically unique assemblage of more than 200 species of cichlid fish in a lake
Ex. Introduction of African catfish (clarias garie pinus) for aguaculture purpose is posing a threat
to the indigenous cat fishes in our rivers
Ex. Invasive weed species like carrot grass, Lantana, and water hyacinth (eichornia) caused
environmental damage and pose threat to our native-species.
el STfRl BT S H AT SIFgEIdR ofd [HAT o & H Iy Il o | 9 94 A Bo
JMHTAS BIHR TG STl § &l a1 S9a! faqfid &1 SR 99 A1l 2 |
(@IS 1 TH SaTev)
SEE
Sq A U9 Bl gdl i @1 fAacIRar s # Sen T 99 e § @ drell Ryafors
Hoferal &Y 200 | Afdw Sfot fagwe & 7 |
SEE
BTG Hefhe (BRI INUTSTH) 78l B AR A § Ac Ulelq & Sge I o]
TIAT AT A F FSell SANI AfRAl B Aol Defher sfadl & forg wawt ieT aR W@ T
SHERU!
3MMHHS ERUTAR S S TOR T, eI, SR (gdI=an) o qafarer &I &fd ggam
& T BRI <Rt Sfadl & fog @awt et a) fear 2

OR

Narrowly utilitarian arguments are based on the benefits human derive from nature as:

(i) Direct economic benefits from nature as food fibre, etc
(ii) Industrial products (Tannins, dyes, etc)

(iii) products of medicinal — importance

APIVRT I AR TH AT BT Ushfal | e arel ol W= menlRd g | o
(i) Tcer anfdfes o™ SN, @Te, NeI, 3Mfe |

(ii) 3T e (SfFH, =18 3nfl)

(iii) ST A aTel IR




13.

At about 14" day of menstrual cycle (middle level of cycle) LH and FSH attain a peak level. It
leads to rupturing of graafian follicle and thereby the release of ovum (ovulation) takes place). The

remaining parts of graafian follicles transform into yellowish body called corpus luteum (a
temporary endocrine glands).

Functions of corpus luteum :-
(1) Secretes progesterone, which is essential for maintenance of the endometrium.
T B A H (T 14 d Q) Tl TF U4 UB UH U™ BMIA SweH Wi WR B g,
S U] Y& Pl Bed & oy URT el 8 | o1 BRI sfsiea 8Idl € | sfeiad| & ugdrng
YIB! Y HI AT g1 91T Uld [Uvs (149 FIfCTH) BT w/I IR HR oIl © |
PR — BUE gfeaw R siaEdl Y € S UoRg M SAad Rl 7, S b
AT ST R BT 991 @ B IS 2 |
SIVEI

OR
Pathway of sperms in male reproductive tract are as follows :-

Sperms produce in the seminiferous tubules, which then travelled through accessory ducts from
followed path —

Seminiferous tubules — Rete testis — Vasa efferentia

\
Epididymis

(temporary store the sperms)
2
Vas deferens
2
ejaculatory duct
\
Urethra

TR S GF H YB10Lsi BT AN — YHTRI B AT gehord Aferatsii H Bar 21 39d )
S G99 | 96 39 UeR B, fb

Yehord AfTdl —> N eRed (gUor Afdy) — arg s (b afeepry )
2
3 ergeor
( offefems)
2

NETIRED
Vas deferens

\’
g arfgl
\’

q = AN



14.Sol. “It states that when two pairs of traits are combined in hybrid segregation of one pair of
characters is independent of other pair of characters”

Cross: A cross b/w two parents one with round yellow seed (RRYY), and other with wrinkled-green

seed (rryy)
Round-yellow Round-yellow
RRYY RRYY

Gametes — @

N

P-generation —

Round-yellow
RrYy
l(selfing)
F,-generation —— 9:3: 3:1
(Phenotypic ratio)
Here, the F, plants showed characteristic (3 : 1), phenotypic ratio for each of two characters individually
as:
(F, — generation phenotypic-ratio)
Seed-colour: (3 : 1)
Yellow green
Seed-shape: (3 : 1)
Round wrinkled

Also, the combined dihybrid ratio can be obtained as

= (3 Round : 1 wrinkled) x (3 yellow : 1 green)

=9 : 3 : 3 : 1

(Round, yellow (wrinkled, yellow) (Round, green (wrinkled, green)

14.So0l. g 9adTar § & o9 Bl Fax 7 d&on & 7 Ars oy 9 2 df {5l Ua S @7 et
IS N SIS ¥ W@dd 8l @
P 3T SFd [ ¥ U el a7 diell di arefm (RRYY) @1 GRT RIER dar W 4o

qret (rryy) & d9 UH B fdhar Srar 8

10



5T BT

51 @1

14. Sol.

el drel gRIaR B
RRYY RRYY

T = ®

~

SHd Ul —

NGRS
RrYy
e
FAeh =——>9:3:3:1
(wIrergy 3rguTa)
TEf W F, — GG #, eI BT I L BIACEY ST 2 |
M (3 : 1)
qrerm 554
MPR: (3 : 1)

e g
IR feddHR B &1 AYad U Tl S Faal &
= (371 : 1 NIER) x (3 UretT : 1 %)

=9 : 3 : 3 : 1
(3T, et (RIER, Yren) (e, &) (SNIER, &)
OR

“Physical association or the closeness of genes on a chromosome is referred to as the linkage” it
means genes tightly linked or located very close to each other, also show higher probability of
getting inherited together from parents to offsprings.

This will affect the assortment of different genes which is no longer independent as suggested by
Mendel’s independent assortment-law

This can be understood from a dihybrid cross perpformed by morgan

When he crossed the yellow bodied and white eyed female with brown bodied, Red eyed male
(where, body coloured and eye colour genes are located on x-chromosome and are linked to each
other)

F, progery of above cross did not show a phenotypic ratio of 9 : 3 : 3 : 1, Rather 98.7%

individuals were parental type, while only 1.3% individuals were recombinants or non-parental

type.

11



14.Sol.

15.Sol.

(i)

(i)

(iii)

(i)

(i)
(iii)
(iv)
15.Sol.

(i)

(i)

(iif)

SIFT T TOREE WR 4Ifdes FANT AT ST BT FEe=dl & A1 I Sl & | $9dl qdeid I8
b S S SIST S1fdr g =ar el & 98 Udh 1t SFdl & FaEr 7 R=iRkd 8l ©
A Sl & fUGE Bl GHIAd BT, ST 39 IGad 8l I8 SRR (ST fb Aved &1 WA

3MUgE HT 1 Bedl ©) |

S AR §RT f6Y T Uh e i §RT GRS S dhdT € |

R Afdei ¥ fdar (ST81, TRR &1 [ 9 g & [M &1 S, X-TORF (SHeH) R B &
qAT Hee A ©)

F,—U1dl % I% 9:3:3:1 WIHICreY U 78l fAar, afed ITH U 98.7% ST IR &
o, oI Hae 1.3% YA TR & o |

Use of biofertilisers can help reduce chemical fertilizers main sources of it are bacteria fungi and
cyanobacteria (any two)

Bacteria: Free living bacteria (ex. Azospirillum and Azotobacter) or root nodule forming
Rhizobium, fix atmospheric nitrogen into soil

Fungi: Form symbiotic association with plant roots and help it to absorb water and mineral from
soil.

Cyanobacteria: Many cyano bacteria (Anabaena, nostoc, oscillatoria) fix atmospheric nitrogen,
cyano bacteria also add organic matter to soil.

Biological control pest, help reduce pesticide use this method is based on natural predation
rather than chemical like : (any two)

Fungal species Trichoderma are effective biocontrol agents against several plants pathogens
Ladybird and dragonflies are useful to get rid of aphids and mosquitoes

Baculoviruses are pathogens attacking insects and a good species specific insecticide

Microbial biocontrol agent bacillus thuringiensis help control insect larva

TG IR FHT TN TR IRBT & SYIRT BT HH G FHal 2 | 39 Hod ST B |

SIATY], ®Had qAT ARl (®1g ]T)

SiaT] — Jadraen | X8 arel ATy (VSIRaTSRerd i USiiddes) a1 ofel 3§ Arsgd a+
arel Rhizobium, 3 |1 SaTY] argHeea Aggior &1 gaT # Reriaxer axd 2 |

$dP - I8 STl D A WEOdl Y AT 8 TAT URY DI HaT A O 9 AR B
SFERNYYT BT ¥ AGQ PR o |

AEETEIRAT — 980 9 IRANGIRAT QAEE, Afaci®, AiRieciRan) agFHsedd Aggo
HT a1 # ReNIBROT PR AP & TAT A & 72T § PP gl a7 9ad ¢ |
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+ S R, fieeTRR B STANT $H B H FEhS 2 | A (TaHid) UTdhfae IR4efoT )
R o=l 8
N (91 Q1) -
(i) CTSHISH] U Hdd ST © Sil, 98d 9 UIqU RETSId] & JTaeie M= &R o |
(i) o7 T TG HE VB T ARl W R o™ # AR 7|
(iii)  dFGAIRE VA ITSTD & Sl PIch a7 fAurs) R AT B &, TAT U 38T Ui
faRry @i 2|
(iv)  gewolidY oI e oRe o i RARRIRG @ie oraf & Feifya o= # wes @
OR
15. Sol.
Bioactive molecule Use
(i) cyclosporine-A Immusuppressive agent in organ-transplant
patients
(i) Statics Blood cholesterol loweing agent
(iii) Streptokinase Remove clot from the blood vessels of patients
who have undergone myocardial interaction
leading to heart attack (Clot buster)
15.Sol.
Staafsa o] SYFHT
(i) ATZFARGIRT U 3T UfCRIYYT H YfoRelT FRIE® (SRgArRUiR)
IRE & wI H BT S §
(i) wefed G BIfRGIA DI HH B dTell BRD
(iii) T THTS IS S PR H e dfedRil 9 udmT (i)
M # AN o@@dT Whled & ®U H IR
forar e 21
16. Sol. Trophic level is the place organism occupy in their natural surrounding or in a community
according to their feeding relationship with other organisms (or their source of food)
It does not strictly represent a given species of that ecosystem, insect a single species may occupy
more than one trophic level in the same ecosystem at the same time.
+ For example:

A sapprow is a primary consumer when it eats seeds, fruit. Peas and a secondary consumer when

13




it eats insect and worms

Also, a single trophic level may be represented by different species groups.

Example: (1) All the plant species of an ecosystem producing food belong to producer trophic
level

(2) 2-Bird species feeding on fruits, both represent primary consumer.

Tertiary fourth trophic level .
consumer (top carnivore) —> Man, lion

secondar Third_ trophic level . .

Consume¥ (carnivore) —> Birds, fishes, wolfs

1

primary Secon_d trophic level —— gfa(;g:]agpkggfs’
consumer (Herbivore) 2nd oW

primary First trophic level —— thtoplankton, grass
producer (Plants) rees

Diagramatic representation of trophic levels
in an ecosystem

16.S0l. 3= Sl & 1T ARRY[T Haell & JJAR AT Sial P Urdbfcis arararvl I1 b WY H
T YH DI YT WX Hhal oI ¢ |
Y] IR gIRAS @1 fel U USiiid &7 dels | IR 781 &-al, & & Uolld U&
aRda # U@ g H Ta 9 &1 dier W Afaal | fifted 8 wad! ©
TJETERVT 2~ Uh TRAT 4 151, %l 9 #ex @il &, a1 g8 WeIfid Sudla & fog o/d g8 diel
Td dgall B WRI ©, T I8 fgdiae IuHET sl 3 |
|TT 1 U YU WR T Ui g | offeres gorfasil gRT 1 fhar S dadr ©
IETERT: (1) U YIRAd H U O dTel 941 TGy (ST Ao H3el¥0 &_d 2) ScATad GIyof
TR e ®
(2) <1 Uefiall 1 ST S Bl W & Q1 UTAAS Ut Bl Ui e del @ |
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16.Sol.

16.Sol.

17.Sol.

of el dIT W)
) (= ) —— AW, ¥R
GRIGES WW’H)W ——> e, oo, AR
IR fg<ia dor TR —— Siqers, s vd
SECICH (arrpTEIY)

?%ﬁf)ww ——> U, B Ud gel
ST CIcE)

(v aRRefd® dF # dIveT WX &7 IRE F%007)
OR
Limitations of ecological pyramid concept are :
(1) Does not take into account the same species belonging to two or more trophic-levels
(ii) It assumes a simple food-chain something that almost never exist in nature, it does not
accommodate a food web
(iii) sapro phytes are not given any place in ecological pyramids even though they play a vital-
role in the ecosystem.
(i) 399 AT Siforl &1 e A BT § Sife |7 A7 Sifdd Uiy WX o Hdfed 2l 2
(i) S99 UP HERY JAER WA g1 &, Sl fb gpfa § fIeme 71 8l 2| 39d JAER
SISl BT AT 8 B |
(iii) S99 saprophytes (Jd SHfIN) &7 ®Is WM T8l &1 T § Safd ar wikRefdeT a3 H

U U 4Rl FH 3 |

out breeding devices are the strategies, that flowering plants have developed in order to
encourage cross pollination. This help plant to avoid the inbreeding depression resulting from
continued self-pollination.

Some of outbreeding devices are:

(i) either the pollen is released before the stigma becomes receptive or strigma becomes receptive
much before the release of pollen-grains (i,e: pollen release and stigma receptivity are not
synchronized)

(ii) production of unisexual flowers, if both male and female flowers are present on the same

15



17.Sol.

17.Sol.

plants such as castor and maize (monoecious), it can only prevent autogamy but not geithogamy.
In some other species as papaya, male and female flowers are present on different plants
(dioecious), this condition prevents both autogamy and gietonogamy.

(iii) Self impatibility: it is the genetic mechanism and prevents self pollen (from the same flower
or other flower of same plant) from fertilizing the ovules by inhibiting pollen germination or
pollen tube growth in the pistil.

afg g Rl U A 2 R guil ureul o [UREY Pl sdicdled Ud URURRTOT i
giafed &1 @ forv fafddd far 81 3 Uiy &7 o UoiH dwHd ¥ darar § o &b
fFROR WORTTY & Heldwy BIdT ¢ |

€9 7 ya gfaaar 2 -

(i) WRIT 3@gfad UG afdanT ATeRdT SHdIfeld el B8l &, a1 al afdei & JaR 8 ¥ Ugd

B IR gad B QY WK © AT R AN & STe+ | PI%! Ugel 8 diadr I8 99 Sfrar
g |

UHfAMa gsul &1 IcureA

(ii) ST ST 7R 3R AIGT & IU AT 3R TH & YISy W R Td A1GT qF1 & g
SUAE B O URS (castor) FahT ol Uil Rercft &1 rafleimsmit ded 8, I8 WURFIV B
RIEdr & 7 6 Foaygsll WETeT &I, Sidfd V4 g f59H 7R Ud A1eT ge 1 916l )R B ©
Gl Rerll 1 (Tah{GTsrl) ®ed 8, J TURMYT TAT FOIdYsdl URRTOT QM1 Pl S7aRIST BT
gl

(i) @ IJMTHS: I8 TS dRTIIT UshA AT WURFTOT Bl bl BT b IUI o | I8 AT
g% g1 I UIRY & A G F WRETY Bl Bl 8, $AH dIofis & Y BT URFT HROT AT
EHHER H WA Ifg DT DT AT 2 |

OR
Megaspore is produced in an ovule due to meiotic-division, in majority of flowering plants one of
the megaspore is functional while the other three degenerate
Nucleus of functional mega spore divides mitotically to form two nuclei which move to opposite
poles, forming 2-nucleate embryo-sac
Two more sequential mitotic nuclear divisions results in formation of 4-nucleate and later the 8
nucleate stages of the embryo-sac
All the nuclear divisions are free nuclear, and after the 8-celled stage, cell walls are laid down
leading to organization of a typical female
Gametophyte (or embryo-sac)

Embryo sac has a characteristic distribution of the cells within the embryo sac 3 cells are grouped

16



together at the micropylar end and constitute eqg apparatus, three cells are chalazal end called

antipodals, the large central cell has 2 polar nuclei.

Chg I\/l end

;é) \@\ ’\nupmiula

A y
S
/ ~ \
A [L (C j - Synergids
\4§§ “@7—“ Filiform

Micranvia apparans

4
X Polar nuclei
il Central cell
"

Embryo-sac

17.Sol. THATSTILAT BT IHTET PRalGlY] HAIJDITRIDT H JEREAIHISTT | Biar 2, Afdrerer gufi uredi

H TP TR BRI BT 8, Said, d1fd O SUME 81 O o |

+ fparefiel RIS &1 dad THGAT o §RT &I Shad! (RFelels) a9k o, Sl f[auRid
gal Bl gl S 8, TAT 2YfhRIT YOI B =T PR © |

+ T A PP A DD [N B ERT 4 Dal R TUTEd 8 bald YUIB DI
HRET B T |

+ 3 ol e gad dad (JfIR) T, 8 DA AR @ a8 SIRIG il @ Al usdl
2 o U faRre #1eT grapigfie Yorely &1 |ied ®U ol ®

+  YueN H IRGRI $ fARre faarer <@ Sirar g, dieis gRT R w9 BIftreN, ve |
FHEIRT BB JSIUBRT I Ay Bl 07 Fell € | A9 DR Famfia (Safrord) BR
W BN B, o uftersaid (TEIeTe) &8 ST 8 | 988 dard PIRIGI, | & gdi gaheiss
Bl 8 |
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18.Sol.

18.Sol.

(i)
(ii)
(iii)
(iv)
v)
(vi)

DNA finger printing is the technique of finding the difference in DNA sequences of different
individuals, it relies on identifying the differences in some specific regions in DNA sequence
called repetitive-DNA (in these sequences a small stretch of DNA is repeated many times), also
called satellite DNA, these sequences show very high degree of polymorphisms, also these
polymorphisms are of same degree in different tissues of an individual, and different from other

individuals. Also these poly morphisms are inheritable from parents to their off-springs

Steps involved in DNA finger printing:

(i) Isolation of DNA

(ii) Digestion of DNA by restriction endonuclease

(iii) separation of DNA fragments by electrophoresis

(iv) transferring (blotting) of separated DNA fragments to the synthetic membranes, such as
nitrocellulose or Nylon.

(v) Hybridisation using labeled VNTR probe

(vi) detection of hybridized DNA fragments by auto radiography

Applications of DNA finger printing:

(1) To resolve paternity dispute

(2) Forensic science (in criminal identification)

(3) Italso has much wider applications as in determining population and genetic diversity

DNA 3ifereTdl U Ul Tl & foraa] Aaa 37T 37l Afdcdl a1 S=edr § DNA
3gepH # M=Tar &1 uar fhar Sar 81 3 d@ e DNA ogHhd H Red @ faftne Srer &l
dra faftar o= smenRa et ® o

gRIgfcd DNA @diefea DNA), S8H DNA &7 U& BIeT 91T &8 R -R1gd BIdT 8 §9 SiTal
H1 AN DNA (Acarge DNA) A1 H8T STl 81 3 agshd Szeavll dgwudl JaRid a4 &,
Ig IgHUAl Uh Afdd @ At Sael ¥ Ut DNA # U6 999 810 oidfd QT TerT
Ffaqat # 1 810 2| A Igwant Arar far ($Fen) 9 el 78 9 7 9 S 2

g9 oA B © i-

DNA &1 faer=

gfaaed eRyfdesis §RT DNA Sl & uree

SIFLIBRIE §RT DNA Tl BT JeIdehrol

gerddrd DNA TSl BT Helf f3reel] S ASSIAgers d sl UR IR (<1fe)
e VNTR Uld &7 SUANT R 8T HhROT

wfafdrel feravr gRT HehRd DNA el &1 gl o |
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DNA srqferetdl & IuIT

(1
(i)
(iii)

Sol.

g faarei (Paternity disputes) T Fefsie @ forg

<rTeriE fasm= # (S &1 uga #H)

TAHT S 9 galdie fAfrear & faRor § of ST 2
OR

(a) Modification in hnRNA are:

(i) Splicing: Here the introns are removed and exons are joined together in a defined order.

(ii) Capping: An unusual nucleotide (Methyl guanosine triphosphate) is added at 5-end of
hn-RNA

(iii) Tailing: 200-300 adenylate residues are added at 3’-end in template independent manner.

(b) (any two)

(i) Codon is triplet

(ii) unambiguous and specific (each codon codes for only one amino acid)

(iii) degenerate (single amino acid can be coded by many codons)

(iv) universal

(c) stop codons are:

UGA, UAA, UAG

(a) hnRNA # f=ifeRad e 81d 2|

(i) TG (FITSRATT) SHH Sredadid 3TelTT 8 Wil € 9 Jddd & UHh FR¥ad HH # s #
SIST ST 2 |

(i) are@red 38H hnRNA @ -5' — f IR R UF FERY Jfdedegs #HTT @ERiE
CTSHINGE) ST 2 |

(iii) g=&1 200-300 USH |9 Wad v H 3’- fFIR R T 7 |

(b) (@€ <)

(i) v 3@ g @

(ii) erfaTe 9 fART<: Ua Ude @ad Ud SFIHI IR &I e o Rl o |

(iii) STURTRIT BB AT F BT HE o@ Uh o IS Ude! gRT BT 2|

(iv) A e

(c) Stop U@ &

UAG, UAA, UGA
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19. The B Lymphocytes produce an army of proteins in response to pathogens into our blood to fight
with them. These proteins are called antibodies.
Each antibody molecule has 4 peptide chains, two small called light chains and two larger chains
called heavy chains. Hence antibody is represented as H,L,.

Antigen binding site Antigen binding site

Light chain

pA=viy pra—tas dsin

=S
q
g
S

|

S
Heavy chain ——4 1~
s
S

I
S
8

—

C C

L

Structure of an antibody molecule

Different types of antibodies are produced in our body — IgA, IgM, IgE, IgG are some of them.
B — A1) INTSIDI A TS 7g, W @l F1 I Bd &, e I WIS gfaredl 319
(TEraTe) weerd €|

g gfRel 9] H 4 UCTgs W@ Bl & | &1 BIC), Sl oY H@e HEadl & U4 2 g9
ST A @] dEAR & | 3o ufoRefll B HoL, @ w9 # St o 2 |

gfeRefl 319] BT HRET

et 319 & UBR — IgA, IgM, IgE, 19G

\/ﬁ?ﬂ A

fer AT

COOH COOH

Or
Acquired immunity :-
Acquired immunity is not present at the time of birth. It develop during the course of life when
the body encounters a pathogen. Hence acquired immunity is pathogen specific. It is
characterized by a memory. This means when the body encounters a pathogen for the first time it
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produces a response called primary response which is of low intensity. Subsequent encounter
with the same pathogen elicit a highly intensified secondary or anamnestic response. This is
ascribed to the fact that our body appears to have memory of the first encounter.

The primary and secondary immune responses are carried with the help of two special type of
lymphocytes present in air blood i.e. B-lymphocytes and T-lymphocytes.

Type of acquired immunity :-

20.

(1) Humoral types of acquired immunity (Antibody mediated) :- B-lymphocytes produces antibodies
in blood in response to pathogen to fight with them. So these antibodies are include in humeral
immune response.

(2) Cell mediated acquired immunity :- It is T — lymphocytes mediated acquired immune receptors.

Sufstd ufoRenm Ioe fafdre gar 8, S o 9 afdd # 7 urar oran, dfes afad ®

SaTaOe ® SR IAOF®T & Gud H 39 3 fAsRid 2dm 2 |

9 YRR PT Ul IR ISP F AMAT BIAT & Al (e e @1 gfbar gl 8, o ureifis

AT FEd € Ud 9 # I IOHS W AT B W S digd @) rfhar B 7,

fgde orffhar wed 21 I8 e wd G ogfhar S &wva H di—oRfier U9

E—AHTY] WERIH BN T |

SR UfoReT &1 Ffieeror Ffa gd IAToria fafmedr 2 |

SUIioid UfkReT & UhR —

(1) TR gfaRe o (BYARS SR NT¥)

gaH dI—aRa] ufde (QudloH) & fawg, godEiel (UfoRefl ofv]) a97d & | ord: I8 ufcrell a1y

SRT HIfegd Ui uforerr srgfesar &t 2

(2) ST AN Uil uftren — A—arfiwT] ga@T Afaq &= 2|

PCR stands for polymerase chain reaction, In this reaction multiple copies of the gene (or DNA) of
interest is synthesized in vitro using two sets of primers (Small chemically synthesized oligo
nucleotides that are complementary to the regions of DNA) and the enzyme DNA polymerase. The
enzyme extends the primers using the nucleotides provided in the reaction and the genomic DNA as
template. If the process of replication of DNA is repeated many times, the segment of DNA can be
amplified to approximately billion times. Such repeated amplification is achieved by the use of
thermostable DNA polymerase (isolated from a bacterium, Thermus a cquaticus), which remain
active even at very high temperature induced denaturation of dsSDNA (double strand — ds)
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Region to be amplified

-
s — e — 3

ds DNA
¥ -

' Heat Denaturation

TTTTTTT] l*]l"
Primers ;\nm;ahns
s «ERNRERERE

DNA polymerase
(Taq polymerase)
+ dexoxynucleotides _

5 3 i
X Extension
3 5
k o I | |
‘ 30 cycles
l Amplified

T (- ' bilion tmes)

Importance of PCR :-

()
)

It is has important in field of genetic engineering such as amplified fragment if desired can now
be used to ligate with a vector for a cloning.

For diagnosing the disease casued by any viral or bacterial pathogens

YRR — URAIR &7 31ef dieiiRe 99 RUaee wmww a@m arfafsram) &1 g <ifafhar
H IUHHDI (ms?m‘ BT IS AT Feagfderdicige Sl SIUAY &5 & R Bd §) &
3 YTl (eH) 9 SIUAY UifervSt Uolgd b1 SUART &’ ¢ A # (gAfdgn) fafy gw
WW@%W@WWW%l%WwWﬁW?ﬁ
S H bR, AWfHAT A e arel fFerdierss! BT SUINT HRd §U SUHHAD] DI AR PR
<A1 | I 39 SIYAY Ui UshA &I &8 IR Qe Y, d9 S ©€ &I o (Th
WW)W%WWW@HWWW%IWWWW@I@ (e Te)
SITAY UielNsl &1 Aee 4 fHa1 SIram 2 (S o9 Udfedd 9 gId fhar S & )

YRR &1 Agd —
(1) SHfed SONERET & &3 # yafdd Ws &I Haed & AT diRTd? N FAlRT § WANT &R Fdd

=

(2) f<1 IFTOHD STa gRT FehfAd dART BT OdT o T | 37fe |
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(b)
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OR

“Study of family history about the inheritance of a particular trait over several generations is
usually reffered to as pedigree-analysis”
Uses:
It is a strong tool to trace the inhertence of a specific trait, abnormality or disease.
Dominant, recessive, or linked nature of a trait can also be studied
Probability of diseased future generation can be calculated.
Father blood group — A (phenotype)
Possible geno types — 114714
Mother blood group — B (phenotype)

Pissible genotype — 1°1%/1%i
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+ Since the child has blood group “O”
genotype — i
It can be only obtained by following parent at genotype combination

(Father) (Mother)
1" i i
{ l
Gamete —> 0,

~

11— 0" blood group child

So, parental genotype is 1* i and I® i
So, other possible off-spring genotypes are:

(Father) (Mother)
I i I°i
l |
Gamete —> (N @D 0)

All possible —> I*F° Al i

off-spring I
genotype l l l l

AB B A (0]
Phenotype% blood group  blood group blood group  blood group
geraet fageryor HET S & |

YT

+ AR H Feaell I UH HEdYul SUBRV BIAT B (TABT SUANT ARy e,
STUATHIRIAT AT T BT UaT o # faar Simar 2|

+ ! faRive & gwrdl, SIUWTdl AT HSe=dr Udhfa Bl Udl fhar ST Feball © |

+ AT 3 qrelt Wil F AR ([T) e &) AWTIaHT ®F 9T fhar ST Febar R |

(by O &1 R T — A (BHICEY)
(Fwrfad StErersa) — IR
AAT BT BER I — B (BHCSY)
(Fwrfad ShErersa) — IPIB/14
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