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General Instructions :

(i) There are a total of 26 questions and five sections in the question paper.
All questions are compulsory.

(it)  Section A contains questions number 1 to 5, very short-answer type
questions of 1 mark each.

(iit) Section B contains questions number 6 to 10, short-answer type I
questions of 2 marks each.

(iv)  Section C contains questions number 11 to 22, short-answer type II
questions of 8 marks each.

(v)  Section D contains question number 23, value based question of 4 marks.

(vi)  Section E contains questions number 24 to 26, long-answer type questions
of 5 marks each.

(vii) There is no overall choice in the question paper, however, an internal
choice is provided in one question of 2 marks, one question of 3 marks and
all the three questions of 5 marks. In these questions, an examinee is to
attempt any one of the two given alternatives.
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Qus A
SECTION A

1. T HIfST DNA I (strand) o Frelt amT o1 faasiierse 1gHe Fefafeaa
7
-ATGC-
(i) 38k g1 Ufdeha ¥t DNA @e #, 3R (ii) 38 g Jaifad m-RNA
fferfFsiierge # =fFasiicrge SsHH #= g ? 1
A region of a coding DNA strand has the following nucleotide sequence :

-ATGC-
What shall be the nucleotide sequence in (i) sister DNA segment it
replicates, and (ii) m-RNA polynucleotide it transcribes ?

2.  T%d DI IR o I-q YT &1 H 9gd A & I I1d @ | & RO §a75e | 1

Very small animals are rarely found in polar regions. Give two reasons.

8. Y ehfgdl (IHNARK) § DNA o Hased (packaging) H E&H T i fireht

fafey | 1
Write the role of histone protein in packaging of DNA in eukaryotes.
4. (i) 3, 3R (i) fAfeeyr H ek et o W Fas | 1

Name the vegetative propagules in (i) Potato, and (ii) Pistia.

5.  37E SHl % YR I T ST ST HAI: Tl oh Gl IR HA™ o Gl §
AT (Vo) et o Ui Ifeliy TeM id 2 | 1

List the type of cry genes that provide resistance to corn plants and
cotton plants respectively against lepidopterans.

©vus B
SECTION B

6.  HEUTH <IN g Hifreadt Tosifed W ST ohid <hl STTETehdl hi Jfte hIfT | 2

Justify the need for signing of Montreal Protocol by the participating
nations.

7. Soo@ Hife Tk Ja fafagar ft e § wewrd (ex-situ) TEU R THR
AT T 7 | 2
State how does ex-situ conservation help in protecting biodiversity.

Get More Learning Materials Here : & m @& www.studentbro.in



8 HY h UH HIF G h ARG IARY N Iqeh MR & faftm v
TR ShIRTT | %el ST qREYT T TSR | BT 2 | d 99 6l Th e B
R HEd § ? 2
Draw a sectional view of an apple and label the different parts of an

ovary in it. Fruits develop from an ovary. Then why is apple referred to
as a false fruit ?

9. U 3T hl WA & HEWHTIdr shi SRS HifT | 2
HAgAT
Sg foaehm & Hed H Bal, IHIGS! 3R Hd o TG FAT Sk Hid @ 2 A §
T ThT T Teh ISTEL0T T | 2
Explain codominance with the help of one example.
OR

What do the forelimbs of whales, bats and cheetah with respect to
evolution signify ? Provide one such example in plants.

10. T Sdihd (bioactive) 3T qUT IHeh @I Sd T AT FATSY qAT ITHT Ie9
ft srarse o T 38 3 gferivor wft =t fean sman 2 | 2

Name a bioactive molecule, its source organism and the purpose for
which it is given to organ transplant patients.

@vus C
SECTION C

11. TIgfe & el § amm=a cufadl i 399 Jeaf sl § Ueh =] qui-y o,
SeIfeh GO Jedl Sl i gfse T off | 39 hE I qUM HINY HRX QA BRI
9q1sy foh 7 fopd TohR HHE g3 | 3
One of the twins born to parents having normal colour vision was colour

blind whereas the other twin had normal vision. Work out the cross. Give
two reasons how it is possible.

12. et Sfg & oTafREh™ SUTEl % SRH folt I aret M Joiva <o <l
ST T | 3

Explain three basic steps to be followed during genetic modification of an
organism.

13. ¥arsu for Shamedt @ g4 faerra sfaem o gre@ o forg 9o Hee firadt 2 | 3

How do fossils help us in understanding the evolutionary history ?
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14. 9Hal § oRph foeri % wru @ @men i | () SAformEl, SR
(i) ToFT TORET W TH-UH ISTE I TERAl § UH ORI o THTE 1 qUA
T | 3

Explain the cause of chromosomal disorders in humans. Describe the
effect of such disorders with the help of an example each involving
(1) autosomes, and (ii) sex chromosomes.

15. THal § WA o YU GREeA 1 3Heh STVl Teh 1 GUM HIFT | 3
Describe the embryonic development of a zygote upto its implantation in
humans.

16. G4l § TGS ITifieh 91 § THAd-JadT g 3R &1 & <ifie 571 o &g
gIaT 3 | SUYTh ICTELVT sl eIl ¥ ST HifT | 3

Apomixis resembles asexual reproduction, as well as mimics sexual
reproduction in plants. Explain with the help of a suitable example.

17. U dfod faesfi SiH 3ce & g e & fou forefi amifige 8 sseaqm
ATEAT W HE H8 o= I Hehal B 2 =R HifNT | 3

How can a bioreactor be made to function at optimal state in order to
obtain a desired foreign gene product ? Explain.

18. P-ITIaRITUSH HIfeT HA Th IURT fagsh & &9 d fhd THR SR Hal
7 ? = fifve | gfedfas gt St o fore 38 ol sorm g =i
HHT 7T 8 ? 3
How does P-galactosidase coding sequence act as a selectable marker ?

Explain. Why is it a preferred selectable marker to antibiotic resistance
genes ?

19. Wh{deh UTNGA-TEhI W, hIeH-=5h oh (A3 HeH H, WMG fhamhadi grI &H
T THTET 1 IO T | 3

Describe the effects of human activities in influencing natural
ecosystem cycles with special reference to carbon cycle.

20. 319 @d H %W Hd gY FRHT fREM i T fa¥d |19 A F1e o | ©d § wM
A FL AN A IH qLd I o T sheg W Ul o1 el fafehedes o 3
Stia s & T 38 3y 8w sorase o feon | fafsheass = 38 form siiwfy
T FolaM TR AR FT ? SATEAT hIT | 3
A farmer while working on his farm was bitten by a poisonous snake. The
workers in the farm immediately rushed him to the nearby health centre.
The doctor right away gave him an injection to save his life. What did the
doctor inject and why ? Explain.
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21. 39 fafagar g4 & fou foomdie wiefisn o gg-foaoa 3 FHasH 3Tert 8 |

ST HIfTT, Y | 3
HAYAT

T o @ @Al § DDT &l Sa-3Tadq fhd YR =fed giar g, ST

HIT | 3

Co-extinction and introduction of alien species too are responsible for the
loss of biodiversity. Explain, how.

OR

Explain how biomagnification of DDT occurs in an aquatic food chain.

22. I & T Tufe qreuiERimaeT % e g |l W yehm ifely, 3R Ui

1 Teh-Ueh 3181 T | 3
(a)  ILSiifear

(b) VA

() R

Highlight the differences between the population interactions given
below. Give an example of each.

(a) Parasitism
(b) Amensalism

(¢) Mutualism

wus D
SECTION D

23. 3T TRl hl WA-hE Wl o WY ATk Thal hl WA-RG e H, 3 TIH |
SRl ofa: e Tgelt Wa-ga YR g9 off, a1 fo7 wed & uge W |
wferRifiar & s o7 uga, sifemfelt 1w @ (gu) 98 wgen oW wWa-%Re
IR ® 9T o aTel at S & 3101 SR 3R 93 o T < i &l |

(a) 39 TR % TY1 Thd D oh 3¢9 hl FAT AT THT < @l &l ?
I I 6 =TE i |

(b) 37 R & 39 TR 37 o 39T & 91 § Uk fewanfi faRau 5@
AT A9 TEHIIRN bl 9T =T8T | 4
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Your school’s athletic team along with the athletic teams from different
schools reach the venue two days before the inter district school athletic
event was to be held. A day before the competition, a team of officials
from an agency arrive and ask for blood and urine samples from all the
participating athletes.

(a) Would you support or object to this sample collection ? Provide

explanation to your answer.

(b)  Write a note that you would like to read out to your team-mates to

explain the purpose of this visit of these officials.

wus E
SECTION E

24. (a) R TRAT AR omsH fohT YR o TETRIM T g ? Wfwem STgfshAn
3T T H 3! fHent 1 SATEA HiIfT |

(b) g gfdwern i Iurfoia yfowen & = 7w Tase hifs | 3+2=5
areraT

(a)  FF®7 3 & g&i hl G & foau e gRiGuEE e TR T
JT5h ek o &9 H H1E Hidl g ? THATR 9q1sT |

(b) ()  TEX T (IENE) % Teehi hl gl ST |
(i)  STRE 3cd1ed o T BAAISH Teh I9Yh @id =i 8§ 2 3+2=5

(a) Name the types of lymphoid organs lymph nodes and thymus are.
Explain the role played by them in causing immune response.

(b)  Differentiate between innate immunity and acquired immunity.

OR

(a) How does Bacillus thuringiensis act as a biocontrol agent for
protecting Brassica and fruit trees ? Explain.

b) @ List the components of biogas.

(ii)) What makes methanogens a suitable source for biogas
production ?
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25. (a) GOAYH WA 3R WiN=A, gl € WsRHT § WO % R i
ATERIHRAT Bl 7, Bk ¥ GHI WoHA TH-GE & 9gd 7 Fd F |

AT SaTse foh 3 fohe wep firet B € |
(b)  9TY G qURTA qedi hi fafmearsti @1 guH i | 5
T
e Sft o ufued Jmeh hl ST IRUh AT H ARY Hleh IHeh HIAINEE
(ootid) S e o @Y ht e HIfT | 5

(a)  Geitonogamy and xenogamy, both require pollinating agents, yet
they are very different from each other. Explain how.

(b)  Describe the characteristics of flowers that are pollinated by wind.

OR

Explain the process of development of a mature human female gamete
from the time it is initiated till the formation of ootid.

26. TH 3R 3 TR g0 S/&1fHer Aerriiee? W T Tu fgget shig
Ui HITC | 3T J&0T o YR W IgH Fgeral, e it i 8t 6
T fohl JehR Y 2 5

HYAT

TAMT-ALOT shl TN o SF £-RNA, m-RNA 3R TEaEies i qdiies fsha
T U HIFT | 5

Describe the dihybrid cross carried on Drosophila melanogaster by
Morgan and his group. How did they explain linkage, recombination and
gene mapping on the basis of their observations ?

OR

Describe the interaction of t-RNA, m-RNA and ribosomes during the
events of translation.
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Ans.

Ans.

Ans.

Ans.

Ans.

Ans.
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Question Paper Code 57/2/3

SECTION-A

Q. Nos. 1 -5 are of one marks each
A region of a coding DNA strand has the following nucleotide sequence :

-ATGC-

What shall be the nucleotide sequence in (i) sister DNA segment it replicates, and
(ii) m-RNA polynucleotide it transcribes ?

1) -ATGC- =", 1i) -AUGC - =1, [1 Mark]
Very small animals are rarely found in polar regions. Give two reasons.

Small animals have larger surface area relative to their volume// loose heat very fast, due to small
size, expend much energy to generate body heat through metabolism. [ 1 Mark]

Write the role of histone protein in packaging of DNA in eukaryotes.
Histones carry positve charge , and so negatively charged DNA is wrapped around it 2+ '2=1
[1 Marks]
Name the vegetative propagules in (i) Potato, and (ii) Pistia.
1) Eye/Eyebuds="' i) Offset="2 [1 Mark]

List the type of cry genes that provide resistance to corn plants and cotton plants
respectively against lepidopterans.

crylAc/ cryllAb- cotton =2
crylAb -corn="2 [1 Mark]
SECTION -B
Q. Nos. 6 - 10 are of two marks each

Justify the need for signing of Montreal Protocol by the participating nations.

- It was signed to control emission of ozone depleting substances / for reducing emission of
CFCs and other ozone depleting chemicals = 1

- Protocols have laid down definite road maps for developed and developing countries = 1
[1+1=2 Marks]
State how does ex-situ conservation help in protecting biodiversity.

Threatened animals and plants are taken out from their natural habitat and placed in special
settings / by cryopreservation technique / in vitro fertilisation of eggs / tissue culture / seedbanks
(any four) [ V2 x 4 =2 Marks]

for-B-17 - 57/2/1,2,3 22



8. Draw asectional view of an apple and label the different parts of an ovary in it. Fruits
develop from an ovary. Then why is apple referred to as a false fruit ?

Ans.

Il‘"'\_ e . x -.__.-"Il I'-.H’_,J’.})‘I;"_'-:-'___. =
x\\H_. I ______.-"". Enﬂ::upxhﬁi- _/

L et r|:-_

Any one diagram one label from seed , endocarp & mesocarp =2 +V2

Thalamus also contributes to fruit formation =1 [1+1=2 Marks]

9. Explain codominance with the help of one example.

Ans. When the dominant alleles of the same gene which are contributed by both parents are expressed is
(called codominance) // F, generation resembles both the parents = )2

In human blood group =2

Parents A 1A IBIB=1 In human red blood cells, alleles

Gamets I*and IPof gene I are both

F - Y dominant , when I* & IP are present
together in an individual both are
expressed as [* 1P

(AB blood group) =2+ 2+ %
[V2 x 4 =2 Marks]
OR

What do the forelimbs of whales, bats and cheetah with respect to evolution signify ?
Provide one such example in plants.

Ans. Homologous organs // divergent evolution =1
Thorns of Bougainvillea and tendrils of cucurbita/ any other suitable correct example = 1
[2 Marks]

10. Name a bioactive molecule, its source organism and the purpose for which it is given to
organ transplant patients.

Ans. CyclosporinA
Source - Trichoderma polysporum

Purpose - Immuno suppressive agent=1+'2+ 2 =2 [2 Marks]

for-B-17 - 57/2/1, 2,3 23
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SECTION-C
Q. Nos. 11 - 22 are of three marks each

11.  One of the twins born to parents having normal colour vision was colour blind whereas the
other twin had normal vision. Work out the cross. Give two reasons how it is possible.

Ans.

X« X Y=#%

XX XY XX Xy
an:ilfal (caﬂ"iier} (affec’itad} u

i

Genes that lead to colour blindness are located on X-chromosome = %2

Gene is recessive and is suppressed in heterozygous mother (female) but expressed in male in single
dose ="

[2 + 2+ 2= 3 Marks]
12. [Explain three basic steps to be followed during genetic modification of an organism.

Ans. (i) Identification of DNA with desirable genes, so that the genetically modifed organism has
largely desirable genes =2+

(i) Introduction of the DNA with desirable genes, into the host using vector ="'+,

(i) Maintenance of introduced DNA in the host , and transfer of the DNA to its progeny through
cloning="'2+"

[1x 3=3 Marks]
13. How do fossils help us in understanding the evolutionary history ?
Ans. (1)  Fossils in different sedimentary layers indicate the geological period in which they existed =1
(i) They show that life forms varied over time =1
@) New forms of life have arisen at different times in the history of earth =1

[3 Marks]

for-B-17 - 57/2/1, 2,3 24
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14. Explain the cause of chromosomal disorders in humans. Describe the effect of such
disorders with the help of an example each involving

(i) autosomes, and
(ii) sex chromosomes.
Ans. Gain or loss of a chromosome =1
)  Down Syndrome- Additional copy of 21st chromosome/ trisomy of 21 =2+

i)  Klinefelter’s Syndrome- presence of an additional copy of X chromosome leading to XXY
// Turner’s Syndrome- absence of one of the X chromosome i.e. 45 with XO =12+

[3 Marks]
15. Describe the embryonic development of a zygote upto its implantation in humans.

Ans. Zygote moves through isthmus and undergoes cleavage ( forming morula), morula continues to
divide and transform into blastocyst (as it moves further into uterus) , Blastomeres in the blastocyst
are arranged into an outer layer trophoblast, and inner cell mass , the trophoblast layer gets attached
to endometrium , uterine cells divide and cover the blastocyst="2 % 6

[3 Marks]

16. Apomixis resembles asexual reproduction, as well as mimics sexual reproduction in plants.
Explain with the help of a suitable example.

Ans. In Citrus/ Mango , some of the nucellar cells surrounding the embryo sac , act as diploid egg cell ,
which are formed without reduction division , and develop into embryo , without fertilisation
= X6 [3 Marks]

17. How can a bioreactor be made to function at optimal state in order to obtain a desired
foreign gene product ? Explain.

Ans. By providing optimum growth conditions :
Temperature , pH , substrate , salts , vitamins , oxygen
[/2 x 6 =3 Marks]
18. How does [ -galactosidase coding sequence act as a selectable marker ? Explain. Why is
it a preferred selectable marker to antibiotic resistance genes ?

Ans. (i)  Presence of achromogenic substrate gives blue colour , if the plasmid in the bacteria does not
have an insert , (non-recombinants) =2 + /2

(i)  With the insert do not produce any colour , recombinant colonies =2+ /2

(i) Selection of recombinants due to inactivation of antibiotics , requires simultaneous plating on
two plates having different antibiotics / process is more cumbersome =2+ 2

[1 x 3=3 Marks]

19. Describe the effects of human activities in influencing natural ecosystem cycles with
special reference to carbon cycle.

Ans. Rapid deforestation , massive burning of fossil fuel , have significantly increased the rate of release
of carbon dioxide , polluting atmosphere , this green house gas , contributes to global warming

[/2 X 6 =3 Marks]

for-B-17 - 57/2/1, 2,3 25

Get More Learning Materials Here : & m @) www.studentbro.in



20. A farmer while working on his farm was bitten by a poisonous snake. The workers in the
farm immediately rushed him to the nearby health centre. The doctor right away gave
him an injection to save his life. What did the doctor inject and why ? Explain.

Ans. - Antitoxin/ Antivenoms / Preformed antibodies = 1

- Whenever quick immune response is required we need to directly inject preformed antibodies
/ Antitoxins =2+ Y5

- To neutralize snake venom quickly passive immunity is provided =2+ 2
[1 x 3 =3 Marks]

21. Co-extinction and introduction of alien species too are responsible for the loss of biodiversity.
Explain, how.

Ans. Co-extinction- When a species becomes extinct, the plant and animal species associated with
it in the obligatory way , also becomes extinct =" x 3 =1

Introduction of alien species - When alien species are introduced, some of them turn invasive
(because of not having their predator there) , and hence cause decline / extinction of indigenous
species =2 x3=1%

[172+ =1 =3 Marks]
OR

Explain how biomagnification of DDT occurs in an aquatic food chain.

Ans. DDT in water taken up by an organism cannot be metabolised or excreted and thus passed on to
successive trophic level in higher concentration =2

Water 0.003 ppm — Zooplankton 0.04 ppm — Small fish 0.5 ppm — Large fish 2 ppm — Fish eat-
ing birds 25 ppm="2x5=2"%

[3 Marks]

22. Highlight the differences between the population interactions given below. Give an
example of each.

(a) Parasitism
(b) Amensalism
(c) Mutualism
Ans. Parasitism : Only one species benefits =4, e.g. Cuscuta / Tape worn ="

Amensalism : One species is harmed whereas the other is unaffected =2 , e.g. Penicillium growing

on bacterial culture / Trichoderma - biological control agent and plant pathogen =

Mutualism : Both Species benefit=)%, e.g. lichens == [2 x 6 =3 Marks]

SECTION-D
Q. No. 23 is of four mark

23.  Your school’s athletic team along with the athletic teams from different schools reach the
for-B-17 - 57/2/1, 2,3 26
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venue two days before the inter district school athletic event was to be held. A day
before the competition, a team of officials from an agency arrive and ask for blood and
urine samples from all the participating athletes.

(a) Would you support or object to this sample collection ? Provide explanation to your

answer.

(b) Write a note that you would like to read out to your team-mates to explain the

purpose of this visit of these officials.

Ans. (a) YesISupport="2

- Many times children take banned drugs , to improve their performance in sports out of
curiosity / anxiety / intentionally =2+ 2 +

- To test the fact that performance of child in the sports is natural or drug induced , to be fair on
everybody’s part this test is essential =2+

(b) A team of officials from an agency have asked for blood and urine samples from all
participants because these samples when analysed will show presence of chemicals that indi-
cate intake of banned drugs if taken , this is as per the rule all over the world for any sports
competition= "2+

[Y2 +1 2+ 1 +1=4 Marks]
SECTION-E
Q. Nos. 24 - 26 are of five marks each

24. (a) Name the types of lymphoid organs lymph nodes and thymus are. Explain the role
played by them in causing immune response.

(b) Differentiate between innate immunity and acquired immunity.

Ans. a)  Thymus- Primary lymphoid organ, immature lymphocytes differentiate here, into antigen-sen-
sitive lymphocytes= /2 x3=1%

Lymph nodes- secondary lymphoid organ , they seem to trap the microorganisms or other
antigen , which are responsible for activation of lymphocytes present there (and cause immune
response) = 2 x3=1%

(b) Innate Immunity Acquired Immunity
- non-specific type of response - pathogen specific defense
- present at the time of birth - acquired by the body after birth
- provides barrier to the entry of - characterised by memory

foreign agents into our body

- four types (physical barriers , - two types- primary & secondary
physiological barriers ,
cellular barriers , cytokine barriers) (any two differences) 1 +1=2

[3+2= 5 Marks]
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OR

How does Bacillus thuringiensis act as a biocontrol agent for protecting Brassica and fruit
trees ? Explain.

() List the components of biogas.
(i) What makes methanogens a suitable source for biogas production ?

Ans. (a) Bacterium Bacillus thuringiensis (Bt) are available in sachets as dried spores, mixed with
water and sprayed onto vulnerable plants , these are eaten up by the insect larvae , the toxins
are released in the gut and larvae gets killed =2 x4 =2

(b) Methane, H,S,CO,, H, (any two =2, any three = 1)
(c) Methanogens grow anaerobically , on cellulosic material , produce large amount of
methane , alongwith CO, & H,= "2 x4 =2
[2 +3 =5 Marks]
25. (a) Geitonogamy and xenogamy, both require pollinating agents, yet they are very
different from each other. Explain how.
(b) Describe the characteristics of flowers that are pollinated by wind.

Ans. (a) Geitonogamy is transfer of pollen grains from the anther to stigma / pollination of another
flower of same plant // self-pollinated and genetically same = 1

Xenogamy - is transfer of pollen grain from anther of one flower to stigma of another flower of
another plant of the same species / pollination of a flower of a different plant // cross pollination
and genetically different type of pollens to the stigma =1

(b) -pollen grains are light , non-sticky
- well exposed stamens
- large and feathery stigma
- flowers often have a single ovule in each ovary / inflorescence (any three)=1x3 =3
[5 Marks]
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OR

Explain the process of development of a mature human female gamete from the time it is
initiated till the formation of ootid.

Ans. Oogonia  (15)
Mitosis
(2) differentiation (72)
Fetal life Primary oocyte (1/2)
l 1st meiotic (1/2)
division
Bith oo e HEE [completed
Childhood prior to
Paberpy=-oocasos afta ke ovulation)
First Secondary oocyte (2)
11 poler body 1’]
Adult (*2)
(Y2) reproductive Ovum
life Second (1/2)
‘!? polar body
(2)

[5 Marks]

26. Describe the dihybrid cross carried on Drosophila melanogaster by Morgan and his group.
How did they explain linkage, recombination and gene mapping on the basis of their obser-
vations ?

Ans. According to Morgan and his group if genes were very tightly linked they showed very low
recombination = 1

(shownin cross A) =1
If genes were loosely linked they showed very high recombination = 1
(shown in cross B) =1

The group used the frequency of recombination between gene pairs on the same chromosome as a
measure of distance between genes and ‘mapped’ their position on the chromosome = 1
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[1 x=5=5 Marks]

OR
Describe the interaction of t-RNA, m-RNA and ribosomes during the events of
translation.
Ans. - for initiation the ribosome binds to the mRNA at the start codon/AUG = 1

- charged tRNA binds to the appropriate codon on mRNA forming complementary base pairs
on tRNA as anti codon in the ribosome = 2

- Ribosomes moves from codon to codon along mRNA , aminoacids are added one by one
brought by tRNA , form the polypeptide chain =2

[1+2+2=5 Marks]
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