
1 
 

 

 

gk;j lsd.Mjh ijh{kk  

Higher Secondary Examination  

fo"k; & thofoKku 

Subject – Biology  

(Hindi & English Versions) 

SOLUTION  

1. Choose the correct option and write.      (1 ×  6 =6) 

(i) Ans. (A)  

(ii) Ans. (C)  

(iii) Ans. (D)  

(iv) Ans. (D)  

(v) Ans. (A)   

(vi) Ans. (D)   

(i) Ans. (A)  

(ii) Ans. (C)  

(iii) Ans. (D)  

(iv) Ans. (D)  

(v) Ans. (A)   

(vi) Ans. (D)   

 

2. Fill in the blanks and write :        (1 ×  6 =6) 
 (i) Ans.  Endometrium 

(ii) Ans.  Peptide 

(iii) Ans. Pencillin 

(iv) Ans.  Bacillus thuringiensis 

(v) Ans.  Adenosine deaminase 

(vi) Ans. Sewage  

 

2. fjDr LFkkuksa dh iwfrZ dj fyf[k,A 

(i) Ans.  Endometrium (var%Lrj) 

(ii) Ans.   (isIVkbM) 

(iii) mRrj & . 

(iv) Ans.  cSlhyl Fkqjhuft,afll 

(v) Ans. ,Mhukslhu fM,ehust 

(vi) mRrj    
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3. Choose true or false :        (1 ×  6 =6)  
 (i) True 

(ii) True 

(iii)  (False) 

(iv)  (False) 

(v) False 

(vi)  (False) 

 

  

 (i) lR; 

(ii) lR; 

(iii) vlR; 

(iv)  vlR; 

(v). vlR; 

(vi)  vlR; 

 

4. Match the following :        (1 ×  5 =5)  

 

(i) Multiload 375   (f) IUDs 

(ii) Monocistronic gene   (a) Eukaryotes  

(iii) Colostrum    (d) IgA 

(iv)Selectable marker   (c) Screening recombinant 

 (v) Predation     (b)  +, – 

 

Column A     Column B 

(i) eYVhyksM 375    - IUDs   

 (ii) eksukslhLVªkuhd thu    lqdsanzdh  

 (iii) dksyksLVªe     - IgA 

 (iv) oj.k;ksX; fpUgd    - :ikarjtksa dh LØhfuax 

 (v) ijHk{k.k     +, – 

 

 

5. Write answer in one sentence :       (1 ×  5 = 5)  

.  (i) More than 8 blastomere stage 

(ii)Adaptive radiation  

(iii) CO (Carbon mono oxide)  

(iv) Genetically Modified organism 

(v)  (i) Habitat loss and fragmentation 

  (ii) Over-exploitation 
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  (iii) Alien species invasion 

  (iv) Co-extinction 

 (i) 8 CyksfLV;j ls vf/kd dh voLFkk esa 

(ii) Adaptive radiation (vuqdwyh fofdj.k) + 

(iii) CO – dkcZu eksuks vkWDlkbM   

(iv) Genetically Modified organism 

(v)  (i) vkoklh; {kfr rFkk fo[kaMu 

  (ii) vfrnksgu 

  (iii) fons'kh tkfr;ksa dk vkØe.k 

  (iv) lgfoyqIrrk 

 

6. Sol. Artificial insemination :- (AI) 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.  

—f=e oh;Zlspu  (AI) & ;g ,d ,slh rduhd ftlesa ifr ;k LoLFk nkrk ls 'kqØk.kq ysdj —f=e :Ik 

ls L=h dh ;ksfu esa vFkok mlds xHkkZ'k; esa izfo"V fd;k tkrk gSA 

var%dksf'kdh; 'kqØk.kq fu{ksi.k ICSI – ;g ,d ,slh fof'k"V izfØ;k gS ftlesa 'kqØk.kq dks lh/ks gh 

v.Mk.kq esa var%{ksfir fd;k tkrk gSA 

Or/ vFkok 

 Natural contraceptive methods to control the birth rate are as follows :- (any two) 

(i) 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. 

(ii) 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. 

(iii) 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. 

tUenj fu;a=.k gsrq dksbZ 2 izk—frd xHkZfujks/kd fof/k;k¡ bl izdkj gSa &  

(i) vkof/kd la;e :- bl mik; esa] ,d naifRr ekgokjh pØ ds 10 osa ls 17 osa fnu ds chp dh vof/k ds 

nkSjku eSFkqu ls cprs gSa] ftls vaMksRltZu dh visf{kr vof/kd ekurs gSaA bl vof/k ds nkSjku eSFkqu u 

djus ls cpk tk ldrk gSA 

(ii) dksbVl baVªIlu ¼cká L[kyu@varfjr eSFkqu½ :- bl fof/k esa iq:"k lkFkh laHkksx ds nkSjku oh;Z L[kyu 

ls Bhd igys L=h dh ;ksfu ls viuk fyax ckgj fudkydj oh;Z lspu ls cp ldrk gSA  

(iii) Lruiku vukrZo ¼yWDVs'kuy ,esuksfj;k½ :- ;g fof/k bl rF; ij fuHkZj djrh gS fd izlo ds ckn] L=h 

}kjk f'k'kq dks Hkjiwj Lruiku djkus ds nkSjku vaMksRlxZ ,oa vkrZo pØ 'kq: ugha gksrk gS] blfy, 

ftrus fnuksa rd ekrk f'k'kq dks iw.kZr% Lruiku djkuk tkjh j[krh gS] xHkZ/kkj.k ds volj 'kwU; gksrs gSaA 

;g fof/k izlo ds ckn T;knk ls T;knk 6 ekg dh vof/k rd gh dkjxj ekuh xbZ gSA 

 

7. Sol. It is a sex determining mechanism where the male produces two different types of gametes with 
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respect to sex-chromosomes (Allosomes) 

 While female individuals produce all gamete of single type 

 Example: Sex determination in human beings  

 

Gametes
(w.r.t allosome)

 Male parent
(father)

Female parent 
(mother)

X

X XX

female
offspring

male
offspring

Y

XY

 

 Thus father decide the child‟s gender 

7. Sol. ;g ,d fyax fu/kkZj.k dh fof/k gS ftlesa uj fyax Øksekslkse ds fygkt ls nks fHkUu izdkj ds ;qXedksa 

dk mRiknu djrs gSA 

tcfd eknk lHkh ;qXed ,d tSls cukrh gS 

mnkgj.k] ekuo esa fyax fu/kkZj.k 

uj tud

¼firk½ ¼ekrk½

uj larfreknk larfr

;qXed

fyax Øksekslkse(

ds fygkt ls)

eknk tud

X

X XX Y

XY

 

vr: firk cPpksa dk fyax fuZ/kkfjr djrk gS 

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
A
, I

B
, i. Allele I

A
 

and I
B
 are co-dominant and when present together (I

A
 I

B
)  produce blood group AB 

7. Sol. ,d thu ds vyhyl tks fd fo’ke;qXeth voLFkk esa iw.kZ vfHkO;rh djrs gS] ftlls fo’ke;qXeth OofDr 

nksuks tudks ls feyRkk tqyrk gSA 

 mnkgj.k] ekuo esa ABO :f/kj oxksZ dk fu/kkZj.k thu I djrk gS ftlds 3 vyhy gS I
A
, I

B
, i buesa ls 

I
A
 rFkk I

B
 lg izHkkfor gksrs gS] blfy, tc ;s nksuks lkFk esa gksrs gS (I

A
I

B
) rc AB :f/kj oxZ dh 

mRifRr djrs gSA 
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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
2 
 + 2pq + q

2
 = 1 

 Where, p
2
 = allele frequency for homozygous dominant genotype AA 

 q
2
 = allele frequently for homozygous recessive genotype aa 

 pq = frequency for heterozygotes Aa 

gkMhZ osucxZ fl)kar dgrk gS fd ,d tho la[;k esa ,yhy ¼;qXefodYih½ vko`fRr;ka ,oa muds yksdl 

¼foLFky½ lqfLFkj gksrh gSa] tks ,d ih<+h ls nwljh ih<+h rd fujarj jgrs gSaA ¼fdlh fodkl'khy izHkko 

tSls vkuqokaf'kd izokg ¼tSusfVd fMª¶V½] izk—frd oj.k] mRifjorZu ds vHkko esa gh og fl)kar ykxw 

gksrk gSA½ 

& thu dks'k ¼dqy tho la[;k esa thu½ o muds ;qXefodYi lnk vifjorZuh; jgrs gSaA bls vkuqokaf'kd 

larqyu dgrs gSaA 

& lHkh vyhy vko`fŸk;ka 1 gksrh gSA 

 p
2 
 + 2pq + q

2
 = 1 

;gk¡ p ,oa q  Øe'k% vyhy A ,oa a dh vko`fRr dk izfrfuf/kRo djrs gSaA  

 p
2
 = izHkkoh le;qXeth AA ds fy, vyhy vko`fRr  

 q
2
 = vizHkkoh le;qXeuh aa ds fy, vyhy vko`fRr 

 pq = fo"ke;qXeth Aa ds fy, vyhy vko`fRr 

Or/ vFkok 

 

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.  

vkuqokaf'kd viokg ¼tSusfVd fMª¶V½ & ;fn fdlh cM+h lef"V thu vko`fRr esa la;ksxo'k ifjorZu gksrk gS] rks 

;g vkuqokaf'kd viokg tsusfVd fMª¶V dgykrk gSA la;ksxo'k ifjorZuksa esa HkwdEi] ck<+ vkSj dksbZ vU; izk—frd 

vkink tSls dkj.k 'kkfey gSA   

 

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. 

9. Sol. (Agrobacterium tumifaciens) ,xzkscSDVhfj;e V~;wehQsf”klal ds ikl {kerk gksrh gS fd og vius 

Mh,u, (DNA) ds ,d [kaM dks [ftls Vh- Mh,u, (T-DNA) dgrs gS] ikS/kks es LFkkukarfjr dj ns] 

ftlls ikS/ks dh dksf”kdk, vcqZn ¼V~;wej½ es :ikarfjr gks tkrh gSA rFkk vcqZn dksf”kdk¡, jksxtud ds 

fy, t:jh jlk;uksa dk mRiknu djrh gSA blfy, bls ,d izkd`frd vkuqoakf”kd bathfu;j ds :i esa 

tkuk tkrk gSA 

Or 
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9. Sol. 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 

feFksukstsu lsY;qyksfld ikni Hkkxksa dk vok;oh; ikpu ls ehFksu] CO2 rFkk H2 xSl dk mRiknu djrs 

gSA tc ,d c;ksxSl la;= esa xkscj dh dnZe ¼Lrjh½ Hkjh tkrh gS] [tks fd feFksukstu cSDVsfj;k dk ,d 

le`/n L=ksr gS] rc ;s cSDVsfj;k tSo osLV ij dke dj cM+h ek=k esa ck;ksxSl dk mRiknu djrs gSA 

 

10.  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. 

 eYVhus'kuy daifu;ksa o nwljs laxBuksa }kjk fdlh jk"Vª ;k mlls lacaf/kr yksxksa ls fcuk O;ofLFkr 

vuqeksnu o {kfriwjd Hkqxrku ds tSo lalk/kuksa dk mi;ksx djuk] ck;ksik;jslh dgykrk gSA 

Or 

 Insulin is a hormone, which is secreted by  - 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. 

 
So mature insulin contains peptide chain A and peptide chain B which joined with each other 

through di-sulfide bonds. 

Ekkuo lfgr Lru/kkfj;ksa esa balqfyu izkd~ gkWeksZu :Ik esa la'ysf"kr gksrk gS] ftlesa ,d isIVkbM lh dk 

vfrfjDr QSyko gksrk gSA 

 

 ;g isIVkbM lh ifjiDo balqfyu esa ugha gksrk gSA ifjiDo balqfyu esa nks NksVh ikWyhisIVkbM J`a[kyk,a] 

J`a[kyk „,‟ o J`a[kyk „ch‟ vkil esa MkbZlYQkbM ca/kksa }kjk tqM+h gksrh gSA 
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11. Sol. Adaptation is any attribute of the organism (Morphological, physiological, Behavioural) that 

enables the organism to survive and reproduce in its habitat 

  Desert plant adaptations are: 

 (i) Leaves reduced to spines 

 (ii) Thick cuticle on leaf surface 

11. Sol.  vuqdwyu tho dk dksbZ ,d ,slk xq.k ¼vkdkfjdh;] dkf;Zdh;] O;kogkfjd½ gS tks mls vius vkokl esa 

thfor cus jgus vkSj tuu djus esa ;ksX; cukrk gSA 

e:LFkyh; ikS/kksa esa vuqdwyu 

(i) ifRr;k¡ dkWVs esa :ikarfjr gks tkrh gSA 

(ii) ifRr;ksa dh lrg ij eksVh miRopk ¼D;wfVdy½ gksrh gSA   

OR 

11. Sol.  (any two differences) 

  

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. 

 

 

 

(1) ,d tho ¼ijHk{kh½ nwljs tho ¼f”kdkj½ dks [kkrk gS (1) nks thoks ds chp ijLij fØ;k] tgk¡ muesa ls 

izR;sd fdlh u fdlh rjg ls nwljs dh enn djrs gsA 

(2) ijHk{kh ds fy, ykHkdkjh rFkk f”kdkj ds fy, 

gkfudkjd gksrk gSA (+, -) 

(2) nksuks ds fy, YkkHkdkjh gksrk gS (+, +) 

(3) ijHk{kh dks YkkHk  [kkus ds :i es feYkrk gSA (3)  YkkHk fHkUu izdkj dk gks ldrk gS  [kkuk] vkJ;] 

vaMs nsus ds fy, mi;qDr LFky 
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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 aquaculture 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. 

12. Sol. ckgjh tkfr;ksa dks vutkus esa ;k tkucw>dj tc fdlh ,d {ks= esa yk;k tkrk GSA rc muesa ls dqN 

vkØked gksdj LFkkfud tkfr;ksa esa deh ;k mudh foyqfIr dk dkj.k cu tkrh gSA 

¼dksbZ Hkh ,d mnkgj.k½ 

mnkgj.k 

tc ukby ipZ dks iwohZ vfQzdk dh foDVksfj;k >hy esa Mkyk x;k rc >hy esa jgus okyh flpfyM+ 

eNfy;ksa dh 200 ls vf/kd tkfr;k¡ foyqIr gks xbZA 

mnkgj.k 

vQzhdu dSVfQ”k ¼dySfj;l xSjhikbul½ eNyh dks gekjh ufn;ksa esa eRL; ikyu ds mn~ns”; ls yk;k 

x;k Fkk ysfdu ;s eNyh gekjh ufn;ksa dh ewy dSVfQ”k tkfr;ksa ds fy, [krjk iSnk dj jgh gSA 

vkØed [kjirokj tkfr tSls xktj [kkl] ySVkuk] gk;flaFk ¼vkbdkfuZ;k½ us i;kZoj.k dks {kfr igq¡pkus 

ds lkFk gkekjh ns”kt tkfr;ksa ds fy, [krjk iSnk dj fn;k gSA 

OR 

12. Sol. 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 

ladh.kZ:i ls vi;ksxh rdZ ekuo dks izØfr ls feyus okys ykHkksa ij vk/kkfjr gSA tSls 

(i) izR;{k vkfFkZd ykHk tSls] [kk|] js”kk] vkfnA  

(ii) vkS/kksfxd mRikn ¼VSfuu] MkbZ vkfn½ 

(iii) vkS’k/kh; egRo okys mRikn 
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13. At about 14
th
 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. 

vkorZ pØ ds e/; esa ¼yxHkx 14 osa fnu½ ,y ,p ,oa ,Q ,l ,p gkeksZu mPpre Lrj ij gksrs gSa] 

tks xzkQh iqVd dks QVus ds fy, izsfjr djrk gSA ftlds dkj.k vaMksRlxZ gksrk gSA vaMksRlxZ ds i'pkr~ 

xzkQh iqVd dk 'ks"k cpk Hkkx ihr fi.M ¼dkWiZl Y;wfV;e½ dk :Ik /kkj.k dj ysrk gSA 

dk;Z & dkWiZl Y;wfV;e vLFkk;h var%L=koh xzafFk gSa] tks izkstsLVªkWu gkeksZu L=kfor djrk gS] tks fd 

xHkkZ'k; var% Lrj dks cuk;s j[kus gsrq vko';d gSA 

vFkok 

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 thesperms)

Vas deferens

ejaculatoryduct

Urethra

 









 

uj tuu ra= esa 'kqØk.kqvksa dk ekxZ & 'kqØk.kqvksa dk fuekZ.k 'kqØtud ufydkvksa esa gksrk gSA budk uj 

tuu ra= esa ekxZ bl izdkj gS] fd 

 

 

( )

Vas deferens

 









'kqØtud ufydk jsV s Vfs LVl ¼ò"k.k ufydk, ½ okl bQjasf'k;k  ¼'kØq  okfgdk, a½

vf /kò"k.k

,fifMfMel

'kqØokgd

L[kyuh; okfguh

ew = ekxZ
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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) 

 

P-generation

Gametes

F -generation2

(Phenotypic ratio)

Round-yellow

Round-yellow

Rr Yy

(selfing)

9 : 3 :  3 : 1

Round-yellow

RR YY

RY ry

RR YY

 

Here, the F2 plants showed characteristic (3 : 1), phenotypic ratio for each of two characters individually 

as: 

(F2 – 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) × (3 yellow : 1 green) 

= 9                        :         3                       :       3                    :       1 

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

14.Sol. ;g crkrk gSa fd tc fdlh ladj es y{k.kks ds nks tksM+s fy, tkrs gS rks fdlh ,d tksM+s dk y{k.k 

fola;kstu nwljs tksM+s ls Lora= gksrk gS 

ØkWl nks tud ftuesa ls ,d xksy rFkk ihyk cht okyk (RRYY) rFkk nwljk >qjhZnkj rFkk gjs cht 

okyk (rryy) ds chp ,d ØkWl fd;k tkrk gS 
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tud ih<+h
xksy ihyk >qjhZnkj gjk

F -2 ih<+h

¼QhuksVkbi vuqikr½

Rr Yy

9 : 3 :  3 : 1

RR YY

RY ry

RR YY

;qXed

xksy ihyk

Loijkx.k

 

;gk¡ ij F2 – ih<+h esa] y{k.kks dk O;fDrxr :I ls QhuksVkbi vuqikr gSA 

cht dk jaxk: ( 3  :         1) 

  ihyk         gjk 

cht dk vkdkj: ( 3  :         1) 

  xksy        >qjhZnkj 

 vkSj fnladj dkWl dk la;qDr vuqikr fudkyk tk ldrk gS 

= (3 xksy : 1 >qjhZnkj) × (3 ihyk : 1 gjk) 

= 9                        :         3                       :       3                    :       1 

(xksy, ihyk              (>qjhZnkj, ihyk)               (xksy, gjk½        (>qjhZnkj, gjk) 

OR 

14. Sol. “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) 

F2 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. 
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14.Sol. thuks dk xq.klw= ij HkkSfrd la;ksx ;k tqM+k gksuk lgyXurk ds uke ls tkrk gSA bldk eryc ;g gS 

fd tks thu tksM+h vf/kd lgyXurk fn[kkrh gS og ,d lkFk tudks ls larkuks ess LFkkukafjr gksrh gS 

;s thuksa ds viO;wgu dks izHkkfor djsxk] tks vc Lora= ugh jg tk;sxk ¼tSlk fd es.My dk Lora= 

viO;wgu dk fu;e dgrk gS½A 

bls eksjxu }kjk fd;s x;s ,d f}ladj ØkWl }kjk le>k tk ldrk gSA 

tc mUgksus ihys “kjhj vkSj “osr vk¡[kksa okyh eknk efD[k;ksa dk ladj.k Hkwjs “kjhj vkSj yky vk¡[kksa okyh 

uj efD[;ksa ls fd;k ¼tgk¡] “kjhj dk jax o vk¡[k ds jax dk thu] X-xq.klw= ¼Øksekstkse½ ij gksrs gS 

rFkk lgyXu gS½ 

F2 – ih<+h esa mUgs 9 : 3 : 3 : 1 QhuksVkbi vuqikr ugh feyk] cfYd muesa ls 98.7% tudh; izdkj ds 

Fks] rFkk dsoy 1.3% iquLla;ksdh izdkj ds FksA  

 

15.Sol. Use of biofertilisers can help reduce chemical fertilizers main sources of it are bacteria fungi and 

cyanobacteria (any two) 

(i) Bacteria: Free living bacteria (ex. Azospirillum and Azotobacter) or root nodule forming 

Rhizobium, fix atmospheric nitrogen into soil 

(ii) Fungi: Form symbiotic association with plant roots and help it to absorb water and mineral from 

soil. 

(iii)  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) 

(i) Fungal species Trichoderma are effective biocontrol agents against several plants pathogens 

(ii) Ladybird and dragonflies are useful to get rid of aphids and mosquitoes 

(iii) Baculoviruses are pathogens attacking insects and a good species specific insecticide 

(iv) Microbial biocontrol agent bacillus thuringiensis help control insect larva 

15.Sol. tSo moZjdks dk mi;ksx jlk;u moZjdks ds mi;ksx dks de dj ldrk gSA blds eqY; L=ksr gSA 

 thok.kq] dod rFkk lk;ukScSDVhfj;k  

(i)  – eqDrkoLFkk esa jgus okys thok.kq ¼,stksLikbfjye rFkk ,stkscSDVj½ ;k tM+ks esa uksM~;wy cukus 

okys Rhizobium, ;s lHkh thok.kq ok;qeaMyh; ukbVªkstu dk e`nk esa fLFkjhdj.k djrs gSA 

(ii)  - ;g tM+ks ds lkFk lgthoh laca/k cukrk gS rFkk ikni dks e`nk ls ty o feusjyl dk 

vo”kks’k.k djus esa enn djrk gSA 

 (iii) – cgqr ls lk;ukscSDVhfj;k ¼,sukchuk] ukWlVkWd] vkWflysVksfj;k½ ok;qeaMyh; ukbVªkstu 

dk e`nk esa fLFkjhdj.k dj ldrs gS rFkk lkFk gh e`nk esa dkcZfud inkFkZ c<+k ldrs gSA 
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 tSo fu;a=.k] ihMdukf”k;ksa dks mi;ksx de djus esa lgk;d gSA ;s ¼rduhd½ izkd`frd ijHk{k.k ij 

fuHkZj djrh gS  

tSls :- 

(i) VªkbdksMekZ ,d dod iztkfr gS tks] cgqr ls ikni jksxtudks ds izHkko”khy fu;a=.k dkjd gSA

(ii) Hk`ax rFkk MªsxuQykbZ Øe”k ,sfQMksa rFkk ePNjksa ls NqVdkjk fnykus esa YkkHkizn gSA  

(iii) cSD;qyksokjsl ,sls jksxtud gS tks dhVksa rFkk vkWFkksZiksMksa ij geyk djrs gS] rFkk ,d vPNk iztkfr 

fo”ks’k dhVuk”kh; gSA 

(iv) lw{ethoh tSo fu;a=.k dkjd tSls oSlhyl Fkwfjuft,sflal dhV ykokZ dks fu;af=r djus esa lgk;d gS 

OR 

15. Sol.  

Bioactive molecule Use 

(i) cyclosporine-A Immusuppressive agent in organ-transplant 

patients 

(ii) 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.  

  

(i) lkbDyksLiksfju , vax izfrjksi.k esa izfrj{kk fujks/kd ¼bE;qukslizsflo½ 

dkjd ds :i esa fd;k tkrk gS 

(ii) LVSfVu jDr dkWfyLVªkWy dks de djus okyk dkjd 

(iii) LVªSIVksdkbust Mu jksfx;ksa esa jDr okfgdkvksa ls FkDdk ¼DykWV½ 

gVkus esa ;kfu  ds :i esa iz;ksx 

fd;k tkrk gSA 

 

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 
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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
consumer

secondary
consumer

primary
consumer

primary
producer

fourth trophic level
(top carnivore)

Third trophic level
(carnivore)

Man, lion

Birds, fishes, wolfs

Second trophic level
(Herbivore)

First trophic level
(Plants)

Diagramatic representation of trophic levels 
in an ecosystem

Zooplanktous, 
grasshopper
and cow

Phytoplankton, grass
trees

 

16.Sol. vU; thoks ds lkFk vkgkjiwfrZ laca/kksa ds vuqlkj lHkh thoks dk izkd`frd okrkoj.k ;k ,d leqnk; es 

,d LFkku dks iks’k.k Lrj dgk tkrk gSA 

iks’k.k Lrj ikfjra= dh fdlh ,d iztkfr dk dM+kbZ ls izfrfuf/kRo ugh djrk] ,d gh iztkfr ,d 

ifjra= esa ,d le; esa ,d l s vf/kd iks’k.k Lrj jhfr;ksa esa vf/kf’Br gks ldrh gS 

mnkgj.k :- ,d xkSjs;k tc cht]Qy o eVj [kkrh gS] rks og izkFkfed miHkksDrk gS fdarq tc og dhVksa 

,oa dsapqvksa dh [kkrh gS] rc og f}rh;d miHkksDrk gksrh gSA 

lkFk gh ,d iks’k.k Lrj dk izfrfuf/kRo ,d ls vf/kd iztkfrvksa }kjk Hkh fd;k tk ldrk gS 

: (1) ,d ikfjra= es ik;s tkus okys lHkh ikni ¼tks Hkkstu la”ys’k.k djrs gS½ mRiknd iks’k.k 

Lrj esa vkrs gS  

(2) nks i{khvksa dh tkfr;k¡ tks Qy [kkrh gS nksuksa izkFkfed miHkksDrk dk izfrfuf/kRo djrh gSA 
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prqFkZ

miHkksDrk

pkSFkh iks’k.k Lrj

¼mPp ekalkgkjh½
euq’;] “ksj

¼,d ifjfLFkfrd ra= esa iks’k.k Lrj dk vkjs[kh; fu:i.k½

f}rh;d

miHkksDrk

izkFkfed

miHkksDrk

mRiknd

rhljh iks’k.k Lrj

¼ekalkgkjh½
i{kh] eNfy;k¡] HksfM+;k

tarqIyod]fVM~Ms ,oa xk;

ikniIyod]?kkl ,oa ò{k

f}rh; iks’k.k Lrj

¼”kkdkgkjh½

igyh iks’k.k Lrj

¼ikni½

 

OR 

16.Sol. 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. 

16.Sol. (i) bles ,slh tkfr;ksa dk lekos”k Hkh gksrk gS tksfd nks ;k vf/kd iks’k.k Lrj ls lacaf/kr gksrh gSA 

(ii) bles ,d lk/kj.k vkgkj J`a[kyk curh gS] tks fd izd`fr es fo|eku ugh gksrh gSA blesa vkgkj 

tky dk lekos”k ugh gSA 

(iii) bles saprophytes ¼e`r thfo;ksa½ dks dksbZ LFkku ugha fn;k x;k gS tcfd oks ikfjfLFkfrdh ra= esa 

,d izeq[k Hkwfedk fuHkkrs gSA  

 

17.Sol. 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 



16 
 

plants such as castor and maize (monoecious), it can only prevent autogamy but not geitnogamy. 

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. 

17.Sol. cfg iztuu ;qfDr;k¡ ,sls lk/ku gS ftUgs iq’ih ikniksa us Loijkx.k dks grksRlkfgr ,oa ijiajkx.k dks 

izksRlkfgr djus ds fy, fofDlr fd;k gSA ;s ikni dks vUr iztuu voueu ls cpkrk gS tks fd 

fujarj Loijkx.k ds QyLo:i gksrk gSA 

  : 

(i) ijkx voeqfDr ,oa ofrZdkx xzkgjrk ledkfyd ugh gksrh gS] ;k rks ofrZdkx ds rS;kj gksus ls igys 

gh ijkx voeqDr dj fn, tkrs gS ;k fQj ijkxksa ds >M+us ls dkQh igys gh ofrZdkxz xzkg cu tkrk 

gSA 

 

(ii) vyx vyx uj vkSj eknk iq’I mRiUu djuk vxj ,d gh ikni ij uj ,oa eknk nksuksa gh iq’i 

miyC/k gks tSls ,jaM (castor) eDdk rks ,slh fLFkrh dks vHk;fyaxkJk;h dgrs gS] ;g Loijkx.k dks 

jksdrk gS u fd ltkriq’ih ijkx.k dks] tcfd ,sls ikS/ks ftuesa uj ,oa eknk iq’I fHkUu ikniksa ij gksrs gS 

,slh fLFkrh dks ¼,dfyaxkJ;h½ dgrs gS] ;s Loijke.k rFkk ltkriq’ih ijkx.k nksuksa dks vojksf/kr djrk 

gSA 

(iii) : ;g ,d oa”kkuqxr izØe rFkk Loijkx.k dks jksdus dk ,d mik; gSA ;g mlh 

iq’i ;k mlh ikni ds vU; iq’i ls ijkx.k dks jksdrk gS] blesa chtkaM ds fu’kspu dks ijkx vadqj.k ;k 

L=hdsalj esa ijkxufydk o`f) dks jksdk tkrk gSA 

OR 

17.Sol. 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 
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together at the micropylar end and constitute egg apparatus, three cells are chalazal end called 

antipodals, the large central cell has 2 polar nuclei. 

 

Embryo-sac 

17.Sol. xq:chtk.kqvksa dk mRiknu xq:chtk.kq ekr`dksf”kdk es v/kZlw=hfoHkktu ls gksrk gS] vf/kdka”k iq’ih ikniksa 

esa ,d xq:chtk.kq dk;Z”khy gksrk gS] tcfd] ckfd rhu miHkz’V gks tkrs gSA 

 fØ;k”khy xq:chtk.kq dk dsnzad lelw=h foHkktu }kjk nks dsanzdh ¼U;wDyhvkbZ½ cukrs gS] tks foijhr 

/kzqoksa dks pys tkrs gS] rFkk 2U;qfdY;sV Hkzw.kdks’k dh jpuk djrs gSA 

 nks vU; Øfed lelw=h dsanzdh; foHkktu ds }kjk 4 dsanzh; vkSj rRi”pkr 8 dsanzh; Hkzw.kdks’k dh 

lajpuk djrs gSA 

 ;s lHkh lw=h foHkktu eqDr dsanzd ¼U;wfDy;j½ gS] 8 ds anzh; pj.k ds ckn dksf”kdk fHkfRr dh uhao iM+rh 

gS tks ,d fof”k’V eknk ;qXdksn~fHkn Hkzw.kdks’k dk laxBu :i ysrh gS  

 Hkz.kdks’k esa dksf”kdkvksa dk fof”k’V forj.k ns[kk tkrk gS] chtkaM }kjk fljs ij rhu dksf”kdk,¡] ,d lkFk 

lewghd`r gksdj vaMmidj.k ;k leqPp; dk fuekZ.k djrh gSA rhu dksf”kdk,¡ fuHkkxh; ¼dSykty½ Nksj 

ij gksrh gS] ftUgsa izfrO;klkar ¼,aVhiksMky½ dg tkrk gSA o`gn dsanzh; dksf”kdk] esa nks /kzqoh; U;qdyhvkbZ 

gksrh gSA 

 

Hkzw.kdks’k 
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18.Sol. 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) It also has much wider applications as in determining population and genetic diversity 

18.Sol. DNA vaxqfyNkih ,d ,slh rduhd gS ftldh enn ls vyx vyx O;fDr;ksa ;k tula[;k es DNA 

vuqØe esa fHkUurk dks irk fd;k tkrk gSA ;s rduhd DNA vuqØe esa fLFkr dqN fof”k’V txgks dks 

chp fofHkUurk ij vk/kkfjr gksrh gS ftUgsa 

iqujko`fRr DNA ¼jhihVsfVo DNA), blesa DNA dk ,d NksVk Hkkx dbZ ckj iqujko`r gksrk gS bu txgksa 

dks vuq’kaxh DNA (lsVsykbV DNA) Hkh dgk tkrk gSA ;s vuqØe mPPJs.kh cgq:irk iznf”kZr djrs gS] 

;g cgq:irk ,d O;fDr ds fofHkUu Årdksa ls izkIr DNA esa ,d leku gksrs gS tcfd nks vyx 

O;fDr;ksa esa fHkUu gksrs gSA ;s cgq:rk,¡ ekrk firk ¼ftudks½ ls mudh ubZ ih<+h es Hkh tkrh gSA 

blesa “kkfey gksrs gS :- 

(i) DNA dk foyxu 

(ii) izfrca/ku ,aMkU;wfDylt }kjk DNA [kaMks dk ikpu  

(iii) bysDVªksQkjsfll }kjk DNA [kaMks dk i`FkDdj.k 

(iv) i`FkDd`r DNA [kaMks dk la”ysf’kr f>Yyh tSls ukbVªkslsyqykst o ukbyku ij LFkkukarj.k ¼CokfVax½ 

(v) fpgfur VNTR izksc dk mi;ksx djrs gq, ladj.k  

(vi) Lofofdj.kh fp=.k }kjk laØfjr DNA [kaMks dk irk yxkukA  



19 
 

 

DNA 

(i) fir`Ro fooknksa (Paternity disputes) dks lqy>kus ds fy, 

(ii) U;k;ky;hu foKku esa ¼nks’kh dks igpkus esa½ 

(iii) bldk tula[;k o vkuqoaf”kd fofHkUurk ds fu/kkZj.k essa Hkh mi;ksx gSA 

OR 

Sol. (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 esa fuEufyf[kr la”kks/ku gksrs gSA 

(i) leca/ku ¼Liykbflax½ blesa vO;Drsd vyx gks tkrk gS o O;Drsd dks ,d fuf”pr Øe esa vkil es 

tksM+k tkrk gSA 

(ii) vkPNknu blesa hnRNA ds -5
1
 – fdukjs ij ,d vlk/kkj.k U;wfDy;ksVkbM ¼esfFky Xokukslhu 

VªkbQkLQsV½ tqM+rk gSA 

(iii) iqPNu 200-300 ,Msuhu lewg Lora= :I ls 3‟- fdukjs ij tqM+rk gSA 

(b)  

(i) izdwV f=d gksrk gS 

(ii) vlafnX/k o fof”k’V: ,d izdwV dsoy ,d vehuks vEy dk dwV ys[ku djrk gSA 

(iii) vig~kflr dqN vehuks vEy dk dwV ys[ku ,d ls vf/kd izdwVksa }kjk gksrk gSA 

(iv) lkoZHkkSfed  

(c) Stop izdwV gS  

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 H2L2. 

 
 

Different types of antibodies are produced in our body – IgA, IgM, IgE, IgG are some of them. 

B – ylhdk.kq jksxtudksa ls yM+us gsrq] izksVhu dh lsuk mRiUu djrs gSa] ftUgsa ;s izksVhu izfrj+{kh v.kq 

¼,aVhckWMh½ dgykrs gSaA 

izR;sd izfrj{kh v.kq esa 4 isIVkbM J`a[kyk,a gksrh gSA nks NksVh] tks y?kq J`a[kyk,a dgykrh gS ,oa 2 cM+h 

tks nh?kZ J`a[kyk,a dgykrh gSaA blfy, izfrj{kh dks H2L2 ds :Ik esa n'kkZ;k tkrk gSA 

izfrj{kh v.kq dh lajpuk 

izfrj{kh v.kq ds izdkj %& IgA, IgM, IgE, IgG 

 

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 :- 

(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.   

mikftZr izfrj{kk jksxtud fof'k"V gksrk gS] tks tUe ls O;fDr esa ugha ik;k tkrk] cfYd O;fDr esa 

thou;kiu ds nkSjku jksxtudksa ds laidZ eas vkus ls fodflr gksrk gSA  

tc 'kjhj dk igyh ckj jksxtud ls lkeuk gksrk gS rks fuEu rhozrk dh vuqfØ;k gksrh gS] ftls izkFkfed 

vuqfØ;k dgrs gSa ,oa ckn esa mlh jksxtud ls lkeuk gksus ij mPp rhozrk dh vuqfØ;k gksrh gS] ftls 

f}rh;d vuqfØ;k dgrs gSaA ;g izkFkfed ,oa f}rh; vuqfØ;k mRiUu djus esa ch&ylhdk.kq ,ao 

Vh&ylhdk.kq lgk;d gksrs gSaA 

mikftZr izfrj{kk dk vfHky{k.k Le`fr ,oa jksxtud fof'k"Vrk gSA 

mikftZr izfrj{kk ds izdkj %& 

¼1½ rjy izfrj{kk vuqfØ;k ¼g~;weksjy bE;wu jsLikal½   

blesa ch&ylhdk.kq izfrtu ¼,.Vhtu½ ds fo:)] ,.VhckWMh ¼izfrj{kh v.kq½ cukrs gSaA vr% ;g izfrj{kh v.kq 

}kjk ekf/;r mikftZr izfrj{kk vuqfØ;k gksrh gSA 

¼2½ dksf'kdk ekf/;r mikftZr izfrj{kk %& Vh&ylhdk.kq bldk ekf/;r djrs gSaA 

 

20. 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 dsDNA (double strand – ds) 
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Importance of PCR :- 

(1)  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. 

(2) For diagnosing the disease casued by any viral or bacterial pathogens. 

ihlhvkj %& ihlhvkj dk vFkZ ikWyhejst pSu fj,sD'ku ¼ikWyhejst J`a[kyk vfHkfØ;k½ gSA bl vfHkfØ;k 

esa miØedksa ¼izkbelZ NksVs jkl;fud la'ysf"kr vYiU;wfDy;ksVkbM tks Mh,u, {ks= ds iwjd gksrs gSa½ ds 

nks leqPp;ksa ¼lsV~l½ o Mh,u, ikWfyejst ,atkbe dk mi;ksx djrs gq, ik= esa ¼bufoVªks½ fof/k }kjk 

mi;ksxh thu ds dbZ izfr—fr;ksa dk la'ys"k.k djrs gSaA ;g ,atkbe ftuksfed Mh,u, dks VsaiysV ds 

:Ik esa ysdj] vfHkfØ;k ls feyus okys U;wfDy;ksVkbMksa dk mi;ksx djrs gq, miØedksa dks foLr`r dj 

nsrk gSA ;fn bl Mh,u, izfr—r;su izØe dks dbZ ckj nksgjk;k tk,] rc Mh,u, [kaM dks yxHkx ¼,d 

vjc xquk½ ,d fofy;u rd izof/kZr fd;k tk ldrk gSA ;g lrr~ izo/kZu rki LFkk;h ¼FkeksZLVscy½ 

Mh,u, ikWyhejst dh enn ls fd;k tkrk gS ¼tks FkeZl ,DosfVdl ls i`Fkd fd;k tkrk gSA½ 

ihlhvkj dk egRo %& 

¼1½ tsusfVd bathfu;fjax ds {ks= esa izof/kZr [kaM dks laokgd ds lkFk cka/kdj vkxs Dyksfuax esa iz;kssx dj ldrs 

gSaA 

¼2½ fdlh jksxtud tho }kjk laØfer chekjh dk irk yxkus esa vkfnA 
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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. 

(b) Father blood group  A (phenotype) 

 Possible geno types I
A
I

A
/I

A
i 

 Mother blood group B (phenotype) 

 Pissible genotype I
B
I

B
/I

B
i 
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Since the child has blood group “O” 

 genotype  ii 

It can be only obtained by following parent at genotype combination 

(Father)

Gamete

(Mother)

blood group child

I  i
A

I  i
B

i i

ii "O"  

So, parental genotype is I
A
 i and I

B
 i 

So, other possible off-spring genotypes are: 

(Father)

Gamete

(Mother)

I  i
A

I  i
B

I    i
A I    i

B

I I
A B

I  i
B I  i

A iiAll possible
off-spring
genotype

Phenotype
AB

blood group

B
blood group

A
blood group

O
blood group 

,d ifjokj dh dbZ ihf<+;ksa rd ,d fo”ks’kd dh oa”kkxfr ds laca/k esa oa”k bfrgkl ds v/;;u dks 

oa”kkoyh fo”ys’k.k dgk tkrk gSA 

 vkuqoaf”kdh esa oa”kkoyh v/;;u ,d egRroiw.kZ midj.k gksrk gS ftldk mi;ksx fo”ks’k y{k.k] 

vilkekU;rk ;k jksx dk irk yxkus esa fd;k tkrk gSA 

 fdlh fo”ks’kd ds izHkkoh] vizHkkoh ;k lgyXurk izd`fr dks irk fd;k tk ldrk gSA 

 vkxs vkus okyh ih<+h es chekjh ¼jksx½ feyus dh laHkkouk dks irk fd;k tk ldrk gSA 

(b) firk dk :f/kj oxZ  A ¼QhuksVkbi½ 

¼laHkkfor thuksVkbi½  I
A
I

A
/I

A
 i  

Ekrk dk :f/kj oxZ  B (QhuksVkbi½ 

¼laHkkfor thuksVkbi½  I
B
I

B
/I

A
 i  
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D;ksafd cPps ¼f”k”kq dk :f/kj oxZ – “O” gS½ 

thuksVkbi  ii  

,slk rHkh laHko gS tc firk vkSj ekrk dk thuksVkbi gks IA
i, I

B
i  

firk

;qXed

ekrk

I  i
A

I  i
B

i i

ii  

Rkks vU; larfr es thuksVkbi gks ldrs gS 

firk

;qXed

QhuksVkbi

¼lHkh laHkkofr

thuksVkbi½

ekrk

I  i
A

I  i
B

I    i
A I    i

B

I I
A B

I  i
B I  i

A ii

AB
:f/kj oxZ

B
:f/kj oxZ

A
:f/kj oxZ

O
:f/kj oxZ  

 


