Class XII

BIOLOGY (Theory)
(CBSE 2019)

SOLUTION

GENERAL INSTRUCTIONS

i)  There are total 27 guestions and four sections in the guestion paper, All guestions are compulsory.
fil) Section A contains question mumber I 1o 5, very short answer type questions of one mark each.
fiti) Section B confains question number 6 to 12, short answer type-I questions of twe marks each.

fivi Secrion C containg guestion number 13 10 24, short answer fype-Il questions of three marks each.
fv) Section D contains question number 25 1o 27, long answer type questions of five marks each.

fvi) There is no overall cholce in the gquestion paper, however, an Internal choice is provided in two
questions of ene mark, two questions of we marks, four questions of three marks and ol the three
questions of five marks. In these questions, an examinee s fo attempt any one of the two given
alternatives.

fvii) Wherever necessary, the diagram drawn should be near and properly labelled

[ Section-A |

1. Al what stage dosas the meiosis occur in an organism exhibiling haploidice life cycle and mention the
fate of the products thus produced? 1]

Sol. Organisms exhibiting haploidie life cycls show meiosis al zygole stage of their life cycle.
Proeducls of meiesis, in their lifa cycle are haploid cells, which germinala/develop o produce new

arganisms. [%a + %]
2 Wrile tha number of chromosomes body cells ol honey bee workers and drone have. 1]
Sol. Number of chromosomaes in body cells of worker honey beas i3 32 (2n) while drones have 16 (n).
[Y+ %]
3. Whatare fiocs’, formed during sacondary trealment of eewaga? 11
R

Wrila any two places where methanogens can be found.
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Sol. Flocs are masses of baclaria associated with fungal filamenls 1o form maesh like strociures. ()]

OR
Methanogens ara found In
1. Marshes (')
2. Rumen of cattle [%%]
4. Nama tha layer of tha atmosphera thal is associated with "good ozona’, 1]
OoR
Mention the term used lo describe a population inleraction beiween an archid growing on a Toreat
trea.
Sol. Good ozone ia found in upper part of the atmasphera calied the stratosphere. 1]
OoR

Between an orchid growing on a forest tree, the population interaction is commensalism in which orchid
is benifitted and Toresl tree remains unaffected.

5. Brilish genoticist R.C. Punnett developed a graphical representation of a genetic cross called *Punnett
Square”. Menlion the possible result this representation predicts of the genelic cross carried. [1]

Sol. In moanohybrid croas for heights in pea planl, Punnell squara shows thal parental tall (T1) plant whan
selfl pollinated, the 1/4™ fortilization results TT (tall), 172 lead to Tt (tall) and 1/4® lead to 1t (dwarf)

plants [Va)
Tt= Tt (SeN Polination)
o |
N @
| Tt
@ Tal | Tal
Tt - ]
Tall rt
Phenotypic ralio - Tall : Dwarf
3 : 1
Genolypic ratio-TT : Tt :
1:2 1 [*%]
[ Section-B J
6. Nizsaid apomixes i3 atype of asexual reproduction. Justify. 2]

Sol. Apomixis iz a form of asexual reproduction thal mimics sexual reproduction, because

(1) In apomixis, reductional division and fusion of gametes does not occur which is a feature of asexual

reproduction.
(2) Embryos produced by apomixis are genefically idenlical 1o each other. Production of genefically
idenlical structures is a fealure of asexual reproduction. [1+1]
7. Menbion four significant services that a healthy forest ecosystoem provida. 2]

Substantiaie with the help of one example thal in an ecosystem mutualists (i) tend to co-evelve and
(i) are alzo one of the major causes of biodiversity loss,
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Sol. Ecosysiem services provided by healthy foresl ecosyslems are
(i) Purification of air,
(il} Mainlenance of blodiversity.
(iii} Provide wild life habllat.
[iv) Storage site for carbon.
{v) Cycling of nulrients,
(vi) Mitigale droughts and Mloods. [Writa any four) [Vam 4 =32)

OR

(i) In nature, mutualists often co-evolve such as in Mediterranaan archid Ophrys. Ophrys employs
sexual deceit lo get pollinaled by a species of bee. One potal of lower resemble to female bea. If
female bee changes ils colour pattern ever slighlly the success of pollinalion will be reduced

unless orchid flower co-evolves to maintain resemblance with female bea. (1]

(il} Co-extinction |3 ona of the "Evil Quariet’ in which arganiama with obligatory relationship like plant

pollinator mutuallsm will resull in extinclion of ono parimar If other la eliminated in nature. 1]

8. Write the sleps in sequence as carried in mulliple ovulalion embryo transfer lechnology. 2]
Sol. The steps involved in Mulliple Ovulation Embryo Transfer technology (MOET) are :

(a) The eatlle/mares are ndministered hormones, with FSH-like aclivity. [']

Administered hormone induces follicular maluralion and auperovulation and they produce

6-8 egga per cyclo instead of ona eqq. [va]

(b) The animal is either mated with an elite bull or artificially inseminated. [¥5])

(e} Thelertilised eggs at 8-32 cells stages, are recovered non-surgically and tranaferred to surrogatn

molhers, [¥%]

(d) The genetic molhor is available for another round of superovulation. [¥:)

9. Whalis on origin of replication in a chromosome? State its function. (2]

Sol. There is a definite region in ONA of an organiam where Lha replication originales. Such regions are

termed as "origin of replicalion'. [1

Origin of replication in DNA i3 required Lo initiate the process of replication. 1]

10. List any four ways by which GMO’s have been useful for enhanced crop outpul [2]

Sol. GMO's have been useful for enhanced crop ocutput in following ways :
{i} These crops are mora loleranl lo abiolic stresses (cold, drought, sall, heal)

{ii}) Genelic modification has reduced reliance on chemical pesticides by creating pest resiztant
crops. eg. Toebaceo leading o greater crop yield.

{iii} Thesa genelic modifications have helped o reduce poat harvest loases implying less damages
to crop yield.

{iv) Increased efficiency of mineral usage by GM planis, prevenls aarly exhaustion of feriility of
soil resulling in increased yield.

(¥} Creation of innect resistant cropz =uch as Bt cotion and Bt corn has enhanced crop yield.
{Arvy fowr) [Yex 4 = ]
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11.

12.

13.

14.

Sol.

15.

How is a continuous cullura system maintained in bioreaclors and why? 2]
. = Inconlinuous cullure eystem, the used medium is drainod oul from ona side while fresh madium is
added from the olher o maintain the cells in their physiologically mosl active log/exponantial
phase. 1]

# Conlinuous culture mathod produces a largar biomaas Irading lo highar yiald of desired
prolein. 1]

How would tha gena flow or genetlic drift affect tha population In which githar of them happen to take

place? 2]

. (1) Gena flow [pena migration muitipla times) or genetic drift (sudden, chance evenl) affecl the
population by changing allela frequancy in both old and naw populationa thersby altering the
Hardy-Wainbarg aquilibrium. 1]
(i} (a) Dislurbance In genelic equilibrium would be inlerpreted as resulting in evolution in a
population, )
(b} If the original drifted populalion become founders of a new populalion, the effect Ia called
founder affact. [*]

[ Section-C ]

How does a bisexual fllowering plant ensures cross pollination? Explain. [3])

Bisexual flowering plants use different devices to encourage cross-pollination, such as

(i) Different maturation time of androecium and gynoecium in the same Mower. Such phenomenon
is called Dichogamy.
eg., In Ficus plant, stigma becomes receplive much before the release of pollen,

(i} Failure of ihe pollen grains from the same plant (same flower or different flower of same plant)
from ferlilising the ovule by inhibiling pollen germinalion or pollen tube fermation. This
phenemenon is called Sel-incompatibility which is a genetically controlled mechaniam.

{iii}) In soma plants, the anlther and sligma are placed at different position, so that pollen grains do
nol come in conlact with stigma of the same flower. [1#1+1=3]

Bes keeping praclice s a good income ganerating industry. Write the different points Lo ba kept in mind

for successful bee keoping. Writa the scientific name of tha most common Indian species used for tho
purpose. [2]
The following pointa are iImportant for successful beekeeping !

(i) Knowledge of the nature and habits of bees

(i} Selection of suitable location for keeping the beshives

(iii) Catehing mnd hiving of awarms [group of bees)

{iv) Managemenl ol bechives during different seasons

(v} Handling and collection of honey and of boeswax [Ve = 5 = 2%]

The mast common Indian species used for beekesping is Apis inofica. %]

Explain the mechanizm of ONA replication with the help of a replication fork. What role does the

enzyme DNA-ligaze play In a DNA replication fork? [3]
OR

Construct and label a transcription unil from which the RNA segment given below has been
transcribed. Wrile the complete name of the enryme that transcribed this RNA.

" ATGCATGC ATGC

5!
“RHA molecula™
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Sol. DNA replicaltion ia semiconaervative. The process requires a sel of enzymes. The main enzymae is
referred as DMA-depandant ONA palymerase, since (L usas DNA tamplale io calalyse the
palymerisatien of deoxyribonuciealides. Deaxyribonuecleolides serve dual purpose. In addition to
acting as substrale, they provida energy for polymerizallon reaction.

The replication occur within a amall opening of DMNA helix called as ‘replication fork”.
- 5 ¥

Template DNA
{parental slrands)
3
l:onl::uu;l 5\ Disconlinuous
ynines \ synthaals
Higwly \‘

¥ 5" synthesised 35
Strands

Replication fork

The DNA-depondenl DNA polymerase calalyse polymaerisallon only In one direction fe. 5 -+ 3. Thia
creates some additional complications at the replication Tork.

Consequenlly on ona alrand (lhe lemplale with polarity 3° =+ §) lhe roplication ia conlinuous whila
on other (the lemplate with polarity § -« 3), il is discontinuous. [2]

Thesn disconlinuously aynthesised fragmenis are called "Okazakl fragmenta® which are later joined
by enryme DMA ligase. [1]

OR
The process of copying genetic information from one sirand of DMA inlo RNA is called transcription’,
Transcription is calalysed by "DNA dependenl RNA polymerase’. [1]
The RNA molecule given in guestion should be
sy e Ay g

oAy r vy o5

Az RMA have uracil al the place of thymine.
For given RNA the tranacription unil will be -

Promolar Tarminator
Structural a Template atrand
¥e T T T T ﬂ-‘ll T T T T T T T *5
T A ¢ G A € G T A C G
A T 6 € AT 6 € A T G ¢€ (2]
5 I ST W T W S S T M E 1
Coding strand
16. (a) Wrile two differences between Homo erectus and Homo habilis [3]

(b} Rearrange the following from early to lale geologic periods :
Carboniferous, Silurian, Jurassic.

Sol. (a) .

Character Homo ereclus Homo habilis
{i} Brain capacity 900 cc 650=-B00ce
Th bab Th did
(ii) Eating habit oy protubly | They prohably o
ale meal nat eal meat

[e=4=3)
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16. (a) Write lwo differences betwesn Homo erecius and Homo habilis. [2]
{b) Rearrange tha following from early to late geologic periods
Carboniferous, Silurian, Jurassic.

Sol. {a) Character Homo erecius Haomro habilis
(i} Brain capacity 8900 cc 650-800cc
; : ; They probably | They probably did
i) Eating habit
m i . ate meal nol eal meal. [Yaxd=2]

{b) The correcl sequence from early to lale geological period is :

Silurian period — Carboniferous period — Jurassic period [1]

List six advantages of “ex-s/u” approach to conservation of biodiversity. 3]
. Ex-silir conservalion strategies help

{i] To conserve those animals that have become exilinel in wild bul can be maintained in zoological
parks. %]

(i) Te preserve gametes of Lhreatened species in viable condilion through eryopreservation.  [%]

{iii} To propagale threalened plant= via tissue cullura. [*%]
{iv) To grow plants with recalcitrant zeeds in orchards where all possible varielies are maintained. [%]
{v} Teconserve seeds of commercially important plants in seed banks. [*&]

{vi) Te =ave endangered or threalened plant that needs urgent measure to save it from extinclion in
botanical gardens. [*¥%]

Effluant from the primary treatment of sewage is passed for secondary treatment. Explain tha procass
till the water is ready to be released into natural water bodies. [3]

. For secondary lreaiment of wasle water the primary effluenl is passed into large aeration lanks,
where it is constantly agitated mechanically and air is pumped into it. This allows vigorous growth
of useful acrobic microbes into flocs. While growing these microbes consume the major part of the
arganic matter in the effiuent. This reduces the BOD of the efffuenl The sewage is lreated till the BOD
iz reduced.

Once the BOD of sewage is reduced significantly the effluent is then passad inlo a settling tank where
the bacterial flocs are allowed lo sedimenl, this sediment is called activaled sludge. A small part of
the aclivaled sludge is pumped back inlo the aeration lank to serve as the inoculum. The remaining
major part of the sludpe is pumped inlo anaerobic sludge digesters. The effiuenl from the secondary
treatment plant is generally released into natural water bodies like rivers and streams. [3]

Two children, A and B aged 4 and 5 years respectively visiled a hospital with a similar geneatic
dizorder. The girl A was provided enzyme-replacement therapy and was advised to ravisit periodically
for further treatmanl. The girl B was, however, given a therapy thal did nol require revisit for further
treatment. [3]

{a) Name the ailmenls the two girls were suffering from.
{b) Why did the treatment provided to girl A required repeated visits?
{c) How was the girl B cured permanently?

. {(a) Both girls suffer from adenosine deaminase deficisncy due lo probable deletion ol gena that codes
for ADA production. [1]

Girl A was trealed with injections of functonal ADA or bone marrow transplanL These lechnigues
are nol complelely curative as these lymphocytes are nol immaortal and require repeated
treatmant. [1]

Girl B was treated using gene-lherapy where the gene isolate from marrow cells producing ADA
was introduced into cells at an early embryonic stage for a possible permanent cure. [1]

20. Draw a labelled diagram to show interrelationship of four accessory ducls in a human male
reproductive system. 3]

OR

Draw a seclional view of the human ovary showing the different siages of developing follicles, corpus
luteum and avulation.
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20. Draw a labelled diagram to show interrelationship of four accessory ducls in a human mala
reproduclive system, [3]

Draw a sactional viaw of tha human avary showing Lha diffarant stages of developing follicles, corpus
lulaum and ovulation,

Sol. The male sex accessory ducts include rete testis, vasa efferentia, epididymis and vas deferens.

Van dafarens

[1 Diagram + 2 labelling]

[% Diagram + 2% Labelling]

21. Compare in any three ways the chromosomal theory of inheritance as proposed by Sutton and Bovery
with that of experimental resulls on pea planl presented by Mendal. [3]

(a) Explain linkage and recombination 2= put forth by TH. Morgan bazsed an hizs obeervations wilh
Drosophifs mefanogasisr crossing experimenl.
(b) Write the basis on which Alfred Sturtevant explained gene mapping.
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Sol. Through any of tha given ways chromosomal theory of inherilance and experimenlal resulls

22,

presented by Mendel can be compared :

(i) In adiploid organism, the factors (genes) and chromosomes oocur in paira.

(i} Bath chromasomas as wall as genas sagregala at tha time of gamata formation auch that anly
ane al each pair is iransmilled lo a gamels.

(ili}) A gametn conlains only one chromaosome of a type and only one of the two alleles of a trait.
(iv) Tha pairad condition of belh chromosomes as wall aa Mandellan faclors ia reslored during
fertilisation, (Any three) [3)
OR

(a) TH. Morgan studied X:-linked genes in Drosaphila and saw thatl whan the two genes in a dihybrid
cross wera situated on the same chromosoma, tha proportion of parental gene combinallons
were much higher than the nan-parenial type.

He attributed this dua to the physical association or linkage of tha two genes on a chromosoma

and coined the tarm linkage and the term recombinalion describes the generation of non-parental
gene combination. [2)

(b) Alfred Slurtovant axplained gens mapping by using the frequancy of recombination betwean gana
pairs on the same chromosome as a8 measura of the distance betweasn genes and he mapped Lheir
position on the chromosoma., [1]

Describe the formation of recombinant DMA by the action of EcoRL [3)
OR

Describe the process of amplification of “gone of interest® using PCR technigue.

Stepa involved in the formation of recombinant DNA by action of reatriction endonuclease enzyma -
EcoRl:

Tha srarymae cuts both DHA Ecof| cuta the DHA betwesn boses
abrand s ol tha aams alls 0 end A only when ha Seguencs
GAATTC s presend in the DHA

Vecior DHA ' Forelgn DA

w:*liﬂ"
CILEEC
' ]

I Ecoftl

ﬁnh]r end
DMA frogmenia join ol alicky snds

N7 Gl DZ\7N'7) (2)

Recombinanl DHA

(i) Restriction enzyme EcoRl culs the sirands of foreign and veclor DNA al palindromic sile
S'"GAATTCY, between the same two bases on the opposite =strands.

(ii} This leaves single stranded portions at the ends called sticky ends on each strand.

(1ii}) These slicky ends can be joined together (end {o end] by the action of the enryme DMA ligase
o form recombinant DNA. [1]
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Tha amplification of gane interasi using PCR [(Polymarasa Chain Reaction) technique involves
following steps:

{i) Denaturation at 84°C

(il) Annealing at 50° - 60°C

{iii) Extension at 72°C (1
) Ragion k& ba ampifed

S
5| ] ll
mE . EEEe L

D rum bwurm oy

m l:-l
e b L i — o -
g H..l' FE e

-

- ¥
Ill]l]fllk.@“]l
Primars wanesling

P Ly, SeemmmT

DMA pokymaraas
(Taq polymarses)
+ Dooryrucksabdas
Exianalan
kL e Tem DSA L
i - L} i
e P e
HEHSEEDSEEE
i =1 EE & =] En Amp
. {~1 billion Limes)
=1 B SRS IR S RS [2)

23. (a) Match the microbes listed under Column-A with the products mentioned under Column-8. [3]

Column-A Column-B
(H)} Penicillium notatum (i} Stalin
(1) Trichoderma polysporuem {ii} ethanol
(J) Momascus purpures (iii) antibiotic
(K) Saccharomyces carevisiae {iv] Cyclosporin=-A

(b) Why does ‘Swiss Cheese' davelop large holes?

Sol. (a) Column-A Column-B8
(H} Penicillium nolatum (i) Antibiotic
Y Trichoderma polysporurm (iv] Cyclosporin-A
(4] Mormascus purpureus (i) Statim
(K} Saccharomyces ceravisiae (ii} Ethanol [¥ + % + % + %]

(b) Swizszs cheesa iz ripaned with the help of bacterium called Propionibaclerium shermanii. The large
holes in Swiss cheese are due to production of a large amoeunt af CO, by this bacterium during
fermentation. [1]
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24. Explain any two masl imporiant levels of biological organisation shawing biodiversity with the halp
of an example each. [3)

Sol. Blodivarsity at tha lavela of blolagical organiaation:

25.

(N

(i)

Gensatic Divaraity:

Genelic diversity is a maasure of variety in genelic infermalion contained in the arganisma, Within
a species, penalic diversity occurs in the differances of allales, entire genes and chromosomal
structures. [1]

Example: 1,000 varielies of mango are found in India due lo genetic varialion, 4]
Specias Divarsily:

Speocies diversily refors to the variely of species within n region. Maximum taxonomic diversity
occur where species of laxonomically different groups ocour in almaost equal abundance, [1]

Example: Weslorn Ghala have grealer amphibian diversity as compared to Eastern Ghats. [!4)

(ili) Ecological Diversily:

(a)

(b)

(&)

Ecological diversity ia Lhe variety of ecosystems which Indigate diversity in the number of niches,
trophic levels, food woba, nulrient cycles and ecological processes austaining energy Tlow. [1]

Example: High ecoayslem diversily in India is due to cccurrence of large number of ecoaystems
like deserts, rain forests, mangroves, coral reefs, estuaries and alpine meadows., 4]

[Any iwa]

[_Bm:tlun-n ]

Differenliate between spermatogenesis and ODogencsis on the basls of [5])
[i) Time of initialion of tha process

(ii} Site of complation of the process

[iii) Nalure of meiotic division undergone by gamete mather cells

Name the hormones and stale their role involved in controlling spermatogenesis in humans,

Explain the process of double fertilization in angiosperms.
Why does the development of endosperm precesads that of embryo?
List the parts of a typical dicot embryo.

Basis SPERMATOGENESIS OOGENESIS [1+1+1=3)
(i) | Tima of inltation of Al tha aga of pubarty During ambryonic
the proceas davelopmant staga
(Bafore birth)
(i) | Sita of complation of | Seminifarous tubulas | Fallopian uba
the process

(i) | Matura of maiotic Equal cytoplasmic Unogual cyloplasmic
division undergona by | division, continuous division; discontinuous
gamela mothar calls
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(b) Hormones involved in controlling spermaingenesis are :

Hormane Role in spermatogenesis
Gonadotropin Relaasing A hypothalamic hormone which acts at
® Hormonoe (GnRH) anterior pituitary gland and stimulates
secretion of two gonadotroping - LH
and FSH.

(i) | Luteinising Hormone {LH) |y acts at the Leydig cells and stimulates
synihesis and secrellon of androgena.

(iil}| Follicle Stimulating It acls on tha Sertoll cells and stimulatas
Hormona (F3H) secrelion of some factors which help in
thae process of spermiogenesis. [1+1=32]
OR

(a) Inanglosperms, lwa types of fusion |.e. syngamy and triplol fusion ocours in an embryo sac, which
is termed as double fertilization.

(i} Syngamy : Fusion of n male gmete and egg cells is called syngamy. This resulia in tha
formation of a dipioid cell l.e. zygote.

Male gameta (n) + Egg (n) — Zygole (2n)

(ii) Triple fusion ! In lriple fusion second male gamaele fuses with nucleus of central cell
[secondary nuclaua) to produce o triploid primary endosperm nucleus (PEN). The cenlral cell
after triple fusion becomes primary endosperm cell (PEC) which divides and develops into
endosperm,

Male gamaele (n) + Secondary nucleus (2n) — PEN {3n) [1+1=32)

(b} Endosperm development preceeda embryo development because cell of endosperm are filled with
reserve food malorial and are used for the nourishment of the developing embryo [1]

(e} A typical dicot embryo consists of
(i) An embryonal axis : It ia further divided into two parts.

& Epicotyl : The portion of embryonal axis above the level of colyledona and lerminates into
plumule.

¢ Hypocotyl : The portion of embryonal axiz below tha level of cotyledons and terminates
inlo radicle.

(ii) Two colyledons : These are lateral structures of the embryo usually conlains reserve food
material. [1+1=2]

(a) What iz "population™ according 1o you as a biology student? [1+2+2m5)

(b) *The size of a population for any species is not a static parameter.™ Justify the statemant
with specific reference to fluctuations in the population densily of a region in a given period
of time.

(a) What iz hydrarch succession?

(b) Compare the pionear species and climax communities of hydrarch and xerarch succession
respactively.

(c) Lisi the factors upon which the type of invading ploneer species depend in secondary hydrarch
succession. Why is the rate of this succession faster than thal of primary succession?
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Sol. (a) A population is a group of individuals of same species inhabiting a given area. [1]

(b) The size of a population for any species is nol a slatic paramater bul it is ever changing
depending upon various factors including food availabllity, predation pressure and adverse
weather [2]

The density of a populallon in a given area during a period fluctuales due lo changes in four basic

processes

(i) Matality : Number of births during a given period in the populalion that are added Lo the initial
density.

(i) Mortality : Mumber of deaths in the population during a given period.

{iii) immigralion ; Numbaer of individuals of the same species lhal have come into the habital from
elsewhare during glven tima period.

(iv) Emigration : Numbaer of Individuals of the population who had left the habital and gone
elsewhere during glven time period.

Natalily and immigrallon conlribule Lo an increase in population density while morfality and imigration
decreases the population density. [2]

OR

(a) Hydrarch successlon : The succession in aqualic habllat like freahly formed pond (s called

hydrarch succession, [1]

(b) . Species Xagrarch succeasion | Hydrarch succassion [1+1)
wroer | e e | enon
" g:::r::nity Forost/Troes Foresi/Treos

(e} # Factors on which invading pioneer species depend in a secondary hydrarch succession are
[i] Condilion of =oil
[ii} Presence of seeds or propagules in the environmenl
[iii) Availability of Waler [1]

+ HRale of secondary succession is fasler than thal of primary succession becasue in area of
spcondary succession some soil and nulrienls were already available because of which
climax reaches more quickly. [1]

27. Differentiate bebween incomplete dominance and co-dominance. Substantiala your answer with ono
example of each. [4 +1= 5]

aRrR
(a) Wrle the contributions of the following scientists in deciphering the genelic code.
Georce Gamow ; Hargobind Khorana ; Marshall Nirenberg ; Severo Ochoa
(b} Siale the importance of a Genelic code in protein biosynthesis.
Sol. Incompleie Dominance :

When a cross is madna babween a recessive and a dominant parenl then somelimes the phenotype of
F, does not resemble either of the two parenits and is betwean the two. This is called incomplate
dominance.
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Tha inheritance of flower colour in the dog Nower is a good axample of incomplele dominanca which
wa can undersland with tha help of given cross [1]

" (Pura Breading red {Purn broeding whits
Nowered plant) Morwared plant)

RR H T
{Rod) [Whilta)

F, (aeffing) Rr (Pink})

l

Fe

- {03
{
(

[1%]

Co-dominance :

When two parents aro crossed then if the F, generation resembles both parents, it is called
co-dominance. [1]

A good exampla of co-dominance is ABD blood group in human beings. A croas is made to undersiand
co-dominance better,

g "*

Genotype of Genotype of
Famule parent l Mals parant

F.: e e e
All of the above offspring In F, generation will have AB blood group as both alleles A and B are co-
dominanl and express sgqually. [1%]

OR

(a) George Gamow : Goorge Gamow coined the lerm genelic code and argued that since there aro
only 4 bases and if they have lo code for 20 amino acids, the code should constitule a combination
of bases. He suggestod that in order lo coda for all the amino acids the genetic code should bo
made up of 3 nucleotides. [1]

Hargobind Khorana : Hargebind Khorana developed chemical methoed thal was instrumental
in synthesising RNA molecules with defined combination of bases. Using synthetic DNA, he
prepared polynucleolide with known repeating sequence, ag., CUCUCUCUCUCLL [1]

Marshall Nirenbarg : Nirenberg used a synthetic poly U RNA and deciphered the code by
translating this az polyphenylalanine. [1]

Severo Ochoa : Severo Ochoa discovered the enzyme named Severo Ochoa enzyme which is
a polynucleotide phosphorylase. This enzyme is helpful in polymerizsing RNA with defined
sequences in a template-independent manner. [1]

{b) The genelic coda is the sel ol rules by which informalion encoded in genelic malterial is
translaled into proteins by living cells. The genetic code is nearly universal language that encodes
directions for cells. Their arrangement as codons, store the blueprint for amino acid chain. This
chain in turn form proteins which comprise or regulates the biological processes in every living

beings. (11
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