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SECTION-A

Which of the following organism produce gemmules as asexual reproductive structure?

(A) Hydra

(B) Sponges

(C) Penicillium

(D) Chlamydomonas

Air pollution is:

i.  5th leading cause of deaths in Indian sub-continent.
ii. ranked among top 10 killers in the world.
iii. 7th most dangerous killer in south Asia.
(A) only ii & iii are correct

(B) all statements are correct

(C) only i & iii are correct

(D) only i & ii are correct

Each gametes carry

(A) Only recessive allele (B) Glucose

(C) Only one of the alleles (D) Only dominant allele
OR

Soma clones are obtained by

(A) Irradiation (B) Tissue culture

(C) Genetic engineering (D) Plant breeding

In human beings, fertilization of egg takes place in

(A) Ovary (B) Oviduct

(C) Vagina (D) Uterus

Cry genes can be transferred as they are present in a bacteria in

(A) plasmid (B) nucleoid material

(C) Membrane (D) mitochondria
OR

Which of the following plant is not pollinated by water?

(A) Lotus (B) Vallisneria

(C) Zostera (D) Hydrilla

SECTION-B

What is Archaeopteryx? What is its significance in evolution?
List the four important changes, taking place during biotic succession.

Mention two functions of the codon AUG.

In which food would you find lactic acid bacteria? Mention same of their useful applications.
All normal cells have inherent characteristics of becoming cancerous. Explain.

What are the measures one has to take to prevent from contracting STDs?

(1]

(1]

(1]

(1]

(1]

[2]
[2]
(2]
[2]
(2]
[2]

What does S-shaped pattern of population growth represent? How is T-shaped pattern different from it and

why?
OR
Name the two most diversity rich zones of India.

[2]
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13.

14.

15.

16.

17.
18.

19.

20.

21.

SECTION-C

Name the cell that develops into the embryo sac and explain how this cell leads to the formation of embryo
sac. Also, mention the role played by the various cells of the embryo sac. [3]
i.  Draw a schematic diagram of TS of a mature anther. Label only the layers that help in dehiscence of the
anther to release pollen grains. [3]
ii. Why is exine of the pollen grain, not a continuous layer?
A pea plant with purple flowers was crossed with white flowers producing all plants with only purple
flowers. On selling, these plants produced 482 plants with purple flowers and 162 with white flowers. What
genetic mechanism accounts for these results? Explain. [3]
OR
In a dihybrid cross, white-eyed, yellow-bodied female Drosophila crossed with red eyed, brown, bodied
male Drosophila produced in F2-generation 1.3% recombinants and 98.7% progeny with parental type
combinations. This observation of Morgan deviated from Mendelian F2-phenotypic dihybrid ratio. Explain,
giving reasons for Morgan’s observation.

Refer the graph and answer the questions that follow: [3]

\\\ | ".'
o | *
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i.  The graph depicts which type of natural selection?

ii. Explain the other two effects/types of natural selection. [3]

Explain in brief the role of animal husbandry in human welfare. [3]

Explain the process of emasculation and bagging of flowers. State their importance in breeding experiments.
[3]

How did Eli Lilly company go about preparing human insulin? How is the insulin thus, produced different

from that produced by the functional human insulin gene? [3]

Biodiversity must be conserved as it plays an important role in many ecosystem services that nature

provides. Explain any two services of the ecosystem. [3]
OR

Study the following diagram, and answer these questions:

energy
nutrients

i.  Why does a wide arrow point from both producers and consumers to decomposers?

ii. Why does a wide arrow point only from the inorganic nutrient pool to producers?

iii. Why don't the wavy arrows point from decomposers to producers?

Explain the following terms: [3]
i. Recombinant DNA

ii. Transgenics

iii. Cloning vectors

iv. Agrobacterium
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22.  Observe the diagram showing the process of spermatogenesis and answer the following questions: [3]
. ZK/?::; Types of germ cells
i Germinal
e 46 epithelial cell
£ # ©
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Stages of Spermatogenesis

i.  Spermatids possess haploid chromosome number. Explain.
ii.  On the basis of the functions mentioned below, identify each one correctly.
a. It helps in the movement of spermatozoan in a fluid medium.
b. It contains hydrolytic enzymes and is used to contact and penetrate the egg during fertilisation.

23.  Observe the figure with respect to the leguminous plant and answer the following questions: [3]

i.  Why is Rhizobium categorised as a symbiotic bacterium? How does it act as a biofertiliser?
ii. How do plants benefit from having the mycorrhizal symbiotic association?

24. Observe the diagram of the relative contribution of greenhouse gases to global warming and answer the
questions which follow: [3]

i.  Identify the gases (a) and (b).
ii. Why are these four gases called greenhouse gases?
iii. What is the relationship between the greenhouse effect and global warming?

4/5 ¢ d 1001CMD302119000



ALLEN Enthusiast Course/All Phase/ PAPER-2(BI0)
SECTION-E

25. Give a genetic explanation for the following cross. When a tall pea plant with round seeds was crossed with

a dwarf pea plant with wrinkled seeds then all the individuals of the population were tall with round seeds.
However, selfing among F1-population led to a 9 : 3 : 3 : 1 phenotypic ratio. [5]
OR
Illustrate schematically the process of initiation, elongation and termination during transcription of a gene in
a bacterium.
26. Briefly describe various steps involved in plant breeding. [5]
OR

In your view what motivates youngsters to take to alcohol or drugs and how can this be avoided?

27. i. Why are catalytic convertors recommended for vehicles? [5]
ii. Why should such vehicles use only unleaded petrol?
iii. Why is CNG preferred to diesel as a fuel in vehicles?
OR
Explain how xerarch succession progresses from xeric to mesic condition and forms a stable climax

community. You may use a flow chart.
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11.
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(B) Sponges [1]
(D) only i & ii are correct [1]
(C) Only one of the alleles [1]
Or
(C) Genetic engineering
(B) Oviduct, [1]
(A) plasmid, [1]
Or
(A) Lotus
SECTION-B
Archaeopteryx was the first flying reptile (dinosaur). It is considered as a connecting link between reptile
and bird. [2]
a. Small short lived plants (r-selection) to large long-lived plants (k-selection) [2]

b. Unstable biotic community to stable biotic community.
c. Little diversity to a high degree of diversity.
d. Aquatic or dry conditions to mesic conditions.
(i) It codes for methionine amino acid. [2]
(i1) It acts as initiator codon for protein synthesis
Lactic acid bacteria are found in curd and yoghurt. [2]
This bacteria increases the nutritional quality of curd by increasing the content of Vitamin B, . In our
stomach it plays very beneficial role in checking disease causing microbes [2]
All normal cells have cellular oncogenes or proto oncogenes when activated under certain conditions, can
lead to oncogenic transformation of cells. [2]
Avoid sex with an unknown partner/ multiple partners. [2]
e Always use condoms during intercourse.
e If any doubt, go to a qualified doctor for complete treatment.
- S-shaped pattern represents logistic growth [2]
- T-shaped pattern represents unlimited growth
The population grows in an exponential or geometric fashion and results in a Tshaped curve

Or
The two biodiversity hotspots or rich zones are:
(a) Western Ghats
(b) Eastern Himalayas
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13.

14.

15.

21

SECTION-C

Megaspore mother cell. It undergoes meiosis to form 7 celled 8-nucleate stage embryo sac. Nucleus of
megaspore mother cell undergoes mitosis and two cells move to opposite poles. Two successive mitotic
divisions form an 8 nucleate embryo sac cells formation takes place after nuclear divisions. Three cells
group together at micropylar end, egg apparatus with an egg cell and two synergids. Three cells group at
chalazal end and two nuclei move to centre. Roles of various cells: 31
1. Polar nuclei fuses with a male gamete to form triploid endosperm. (Triple fusion)

2. Egg cell fuses with male gamete to form zygote.

3. Synergids guides the pollen tube.

i.  The outer three layers (i.e., epidermis, endothecium, and middle layers) help in the dehiscence of anther.

Epidermis Endothecium

[3]

#~ Degenerating
middle layers

ii. The exine is absent or very thin at regions called germ pores through which pollen tube emerges at the

time of pollen grain germination on stigma.

(Purple flower) (White flower)
(Homozygous) (Pure breading or homozygous)
- X oD [3]

F,-generation have
Purple flower all purple flowers,

/\ 50 it 1s dominant
X

PP (SefingotF,) PP

E’) @ . @p@ Gametes

p PP Pp
(Purple fiower) | (Purple flower)

p Pp pp
(Purpie flower) | (White flower)

F,-generation

Purple flowering plants: White-flowered plants are in the ratio of 482 : 162 which is approximately equal to
3:1.
The genetic mechanism for these results is explained below:

OR
The results obtained were due to the phenomenon of linkage. Linkage is the phenomenon in which two or
more linked genes are inherited together and their frequency of recombination in a test cross progeny is less
than the expected 50%.
In Morgan's experiment, the genes for eye colour and body colour show linkage and do not allow crossing
over during gamete formation. Hence, parental type progeny is in a greater ratio than that of recombinants.
i.  Factors segregate from each other during gamete formation that remains together in a parent.
ii. A homozygous parent produces all gametes that are similar, while a heterozygous parent produces two

kinds of gametes in equal ratio.
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16.

17.

18.

19.

20.

21.

i. The graph depicts disruptive natural selection. This type of selection tends to eliminate intermediate
types. [3]

ii. The other two types of natural selection are
a. Directional selection - Large number of individuals acquire value other than mean character value.

b. Stabilizing selection - Large number of individuals acquire mean character value.

Animal husbandry deals with the scientific management of livestock. It includes various aspects such as

feeding, breeding, and control diseases to raise the population of animal livestock. Animal husbandry usually

includes animals such as cattle, pig, sheep, poultry, and fish which are useful for humans in various ways. [3]

These animals are managed for the production of commercially important products such as milk, meat, wool,

egg, honey, silk, etc. The increase in human population has increased the demand of these products.

Hence, it is necessary to improve the management of livestock scientifically.

After evaluation and selection of the parents, artificial cross hybridisation is the next step in crop

improvement programme. [3]

If the female parent bears bisexual flowers, removal of anthers from the flower bud before the anther

dehisces using a pair of forceps is called emasculation. The emasculated flowers are covered with a bag to

prevent contamination of its stigma with unwanted pollen, is called bagging. When the stigma of flowers
attains receptivity, the mature pollen grains of the male plant are dusted on the stigma and flowers are
rebagged and the fruits allowed to develop.

There is no need of emasculation of the female plant producing unisexual flowers.

Steps involved in insulin production by the Eli Lilly company are as follows. [3]

i. DNA sequences corresponding to the two polypeptide, A and B-chains of insulin were synthesized in
vitro.

ii. They were introduced into the plasmid DNA of E. coli.

iii. This bacterium was cloned under suitable conditions.

iv. The transgene was expressed in the form of polypeptides A and B, secreted into the medium.

v. They were extracted and combined by creating a disulfide bridge to form human insulin.

(1) Ecosystem provides direct economic benefits to humans in the form of food like cereals, pulses, nuts
and fruits. We also get many other products of commercial importance such as timber, fibres, firewood,
construction material, industrial products like tannins, lubricants, dyes, resins, perfumes and products of
medicinal importance. [3]

(2) Forests act as 'carbon sink' and producers of huge amount of oxygen. The fast dwindling Amazon forest
is producing 20 percent of the total oxygen, without which we cannot live for a moment. Thus forest
ecosystem plays a crucial role in maintaining carbon-oxygen balance in nature. This keeps check on
pollution and global warming.

OR

i.  When both producers and consumers die, they are decomposed by the decomposers.

ii. Only producers use simple inorganic nutrients to make complex organic molecules through the process
of photosynthesis.

iii. Energy flow is unidirectional. It does not follow the cyclic path.

i. Recombinant DNA: The plasmid DNA containing foreign DNA is called recombinant DNA. It is
inserted into the host cell during genetic engineering. [3]

ii. Transgenics: Any organism may be bacteria, plant or animal containing a foreign gene segment of
DNA from a different species is a transgenic organism.

iii. Cloning vector: Vectors carrying recombinant DNA (rDNA) divide and help in producing several
copies of r-DNA, it is termed as a cloning vector.

iv. Agrobacterium: A pathogenic bacterium which can transfer part of plasmid DNA during its infection
into the host plant.
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SECTION-D

Spermatids are produced by meiosis during spermatogenesis. Thus, they possess haploid number of
chromosomes. 31
a. Sperm tail

b. Acrosome

Rhizobium lives in the root nodules of leguminous plants and fixes the atmospheric nitrogen in the soil
as nitrogenous compounds that can be utilised by the plants as nutrients. Since, both are mutually
benefitted, it is called symbiotic bacterium. [31]
The fungus absorbs phosphorus from the soil and passes it to the plant. Plants with mycorrhiza show
resistance to root-borne pathogens. They show increased tolerance to salinity and drought. These show
an overall increase in plant growth and development.

a. Nitrous oxide (N20) [3]

b. Methane (CH4)
These four gases (i.e. C02, CH4, N20 and CFCs) are called greenhouse gases, as they absorb infrared

radiations emitted by the earth’s surface. Greenhouse gases cause global warming (increase in the
earth's temperature), which causes melting of ice caps.

Global warming refers to a gradual increase in global surface temperatures and the temperature of the
Earth's atmosphere. Global warming is associated with the greenhouse effect that is produced when the

Earth's surface and atmosphere absorb solar energy and reradiates the energy back into space.

SECTION-E

The cross given in the question is a dihybrid cross, which explains the third law of Mendel, i.e law of

independent assortment. This was based on the results of dihybrid crosses, where inheritance of two traits

was considered simultaneously. This law states that when two pairs of traits are combined in a hybrid,

segregation of one pair of character is independent of the other pair of characters at the time of gamete

formation. It also gets randomly rearranged in the offsprings producing both parental and new combinations

of characters. [5]

This ratio was obtained because the factors of the height of the plant and those for the shape of seeds have

segregated independently and each gamete has one factor for each of these two traits.

Parents Tall plant Dwarf plant
Round seads Wrinkled seeds
TTRR ttrr
Gametes TR __'_'
‘h___._\—%{f.
F, progeny TtRr
Selfing TtRr - TiRr

F,-generation [>[TR [ T [ 1R [Ir

e

TR |TRR| TTRr | TeRR | TR

Tr |7%Re | TTre [ TORe | Tire

tR |TIRR | TR "R | ey

tr |TiRr | Tir fAr |t

Phenotypecrabo® 3 3 1
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’ Elongation
Termination
3
/////I‘\\@ RNA-polymerase
RNA/—/ Rho factor
Transcription in prokaryotes
26. Steps in plant breeding: [5]
(i) Collection of variability: Collection and preservation of all the different wild varieties, species and
relatives of the cultivated species is a prerequisite for effective exploitation of natural genes available in
the populations.
The entire collection (of plants/seeds) having all the diverse alleles for all genes in a given crop is called
germplasm collection.
(ii) Evaluation and selection of parents: The germplasm is evaluated so as to identify plants with

desirable combination of characters.
The selected plants are multiplied and used in the process of hybridization. Pure lines are created

wherever desirable and possible.

(iii) Cross hybridization among the selected parents: The desired characters have very often to be

combined from two different plants (parents), for example high protein quality of one parent may need
to be combined with disease resistance from another parent. This is possible by cross hybridizing the

two parents to produce hybrids that genetically combine the desired characters in one plant.

(iv) Selection and testing of superior recombinants: This step consists of selecting, among the progeny of

)

the hybrids, those plants that have the desired character combination. The selection process is crucial to
the success of the breeding objective and requires careful scientific evaluation of the progeny. This step
yields plants that are superior to both of the parents (very often more than one superior progeny plant
may become available). These are self pollinated for several generations till they reach a state of
uniformity (homozygosity), so that the characters will not segregate in the progeny.

Testing, release and commercialization of new cultivars: The newly selected lines are evaluated for
their yield and other agronomic traits of quality, disease resistance, etc.

This evaluation is done by growing these in the research fields and recording their performance under
ideal fertilizer application irrigation, and other crop management practices.

The evaluation in research fields is followed by testing the materials in farmers' fields, for at least three
growing seasons at several locations in the country, representing all the agroclimatic zones where the
crop is usually grown. The material is evaluated in comparison to the best available local crop cultivar -

a check or reference cultivar.
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OR

There are many factors which motivate youngsters to take to alcohol or drugs such as

[ ]

[ ]

[ ]

1.

ii.
1ii.
1v.
V.
Vi.
Vii.
viii.
iX.
X1.
Xii.
Xiii.

X1V.

XV.

XVi.

X Vil

il.

iii.

All the victims of alcohol/drug abuse are sick persons.

They need the attention of family members and friends to give up the habit.

This is possible under proper medical supervision.

Pleasure or for fun sake

Curiosity

Desire to do more work

The gesture of defiance to elders, partners and friends

Social pressure

Feeling of independence

Liking of taste

Desire for excitement

Desire to escape from such realities of life as disappointments, frustrations and failures

Unhappy married life and

Desire to offset the effect of hardships and monotonous daily life.

The physician should prescribe the habituating drugs only to a genuine person.

Pharmacists should not sell these drugs without a physician’s prescription.

Parents should keep a watch on children and should check then from using drugs as soon as they find
signs of addiction in them.

Social workers/policemen, if they find a drug abuser should inform the parents or de-addiction centre.
The addict may have psychological problems at home, at work or with society. The help of family

members, social workers and employers may be taken in this work.

.Attempts should be made to help the alcoholics achieve and maintain a high level of motivation towards
abstinence.
The metals used in a catalytic converter are platinum, palladium, and rhodium. [S]

The catalytic converters fitted in automobiles reduce the emission of poisonous gases by converting the
unburnt hydrocarbons into CO, and water, carbon monoxide to CO, and nitric oxide (NO) to nitrogen,
while the exhaust is passed through them.
Such vehicles (with catalytic converter) should use unleaded petrol as leaded petrol inactivates the
catalyst.
CNG, i.e. compressed natural gas is a better fuel than petrol or diesel, because it is cheaper, burns more
efficiently, does not pollute the environment. It cannot be siphoned off by thieves. In addition to this, it
cannot be adulterated like petrol and diesel.

OR

Xerarch succession occurs in dry areas and the series progresses from xeric to mesic condition. The climax

community remains stable as long as environment remains unchanged. With time, the xerophytic habitat gets

converted into a mesophytic one.

Stages of xerarch succession are
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Lichens (proneer community
l dry condition)
Bryophytes

Herbaceous plants  (seral communities)

l

Shrubs (bushes) (chmax community
1 mesic conditton)
Trees

Primary Succession on Rocks (Xerarch succession)

i.  Lichens are the pioneer species on a bare rock.

ii. Lichens secrete acids to dissolve rock, help in weathering and soil formation

iii. Later, small plants like bryophytes appear, which hold m small amount of soil

iv. Bryophytes are succeeded by bigger plants

v. After several more stages of succession, ultimately a stable climax forest community is formed

vi. In this way, xerophytic habitat gets converted into a mesophytic climax community All successions

whether taking place in water or on land, proceed to form a similar mesic climax community.
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