Time : 3 Hours

Solved Paper 2020

BIOLOGY

Class-XI1I

Max. Marks : 70

General Instructions:

Read the following instructions very carefully and strictly follow them:

(i) Question paper comprises five sections : A, B, C, D and E.

(ii) There are 27 questions in the question paper. All questions are compulsory.

(iii) Section A question number 1 to 5 are multiple choice questions carrying 1 mark each.

(iv) Section B question number 6 to 12 are short answer questions type-1, carrying 2 marks each.

(v) Section C contains number 13 to 21 are short answer questions type-II carrying 3 marks each.

(vi) Section D contains number 22 to 24 are short answer questions type-III, carrying 3 marks each.

(vii) Section E question number 25 to 27 are long answer questions, carrying 5 marks each.

(viti) Answer should be brief and to the point also the above word limit be adhered to as far as possible.

(ix) There is no overall choice in the question paper. However, an internal choice has been provided in two questions of 1 mark,

one question of 2 marks, two questions of 3 marks and three questions of 5 marks questions. Only one of the choices in such

questions have to be attempted.

(x) The diagram drawn should be neat proportionate and properly labelled, wherever necessary.

(xi) In addition to this, separate instructions are given in each section and question, wherever necessary.
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SECTION - A

*1.

Ans.

Ans.

Which one of the following part of the plant when
put into the soil is likely to produce new offspring?

(a) Partof an internode

(b) A stem cutting with a node

(c) Part of a primary root

(d) A flower 1

In a bacterium when RNA-polymerase binds
to the promoter on a transcription unit during
transcription, it

(a) terminates the process

(b) helps remove introns

(c) initiates the process

(d) inactivates the exons 1
Option (c) is correct.

The hypothesis that "Life originated from pre-
existing non-living organic molecules was
proposed by

(a) Oparin and Haldane
(c) S.L.Miller
Option (a) is correct.

(b) Louis Pasteur
(d) Hugo de Vries 1

* Out of Syllabus

4.*

Ans.

Mating of a superior male of a breed of a cattle to a
superior female of another breed is called

(a) inbreeding (b) out crossing

(c) outbreeding (d) cross breeding 1
OR

Large-holes in 'Swiss-Cheese' are due to

(a) Propionibacterium sharmanii

(b) Saccharomyces cerevisae

(c) Penicillium chrysogenum

(d) Acetobacter aceti 1

OR

Option (a) is correct.

Increased concentration of DDT in fish-eating

birds is due to

(a) eutrophication

(b) bio-magnification

(c) cultural eutrophication

(d)

accelerated eutrophication 1
OR

Species-Area relationship is represented on a log

scale as

(a) hyperbola
(b) rectangular hyperbola
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® Digestion of DNA restriction

endonucleases.

by

® Separation of DNA fragments by gel
electrophoresis.

® Transferring (blotting) of separated DNA
fragments to synthetic membranes, such as
nitrocellulose or nylon and then baked in a
vacuum oven at 800C for 3-5 hours (to fix
the DNA fragment on the membrane).

® Double stranded DNA made
stranded.

® Hybridization using labeled VNTR probe.

® Detection of hybridized DNA fragments
by autoradiography.After hybridization
with  VNTR probe the autoradiogram
gives many bands of different sizes. These
bands give a characteristic pattern for an
individual DNA. It differs from individual
to individual.
® The image (in the form of dark & light
bands) obtained is called DNA fingerprint.
® The DNA from a single cell is enough to
perform DNA fingerprinting.
Application of DNA fingerprinting
® Itis used in forensic science to identify potential
crime suspects.
® It is used to establish paternity and family
relationships.
® Itisused to identify and protect the commercial
varieties of crops and livestocks.
® Itis used to find out evolutionary history of an
organism and trace out the linkages between
various groups of organisms. (Any two)
OR
Lac operon in E. coli : It is the operon that controls
the lactose metabolism. The lac operon consists of

single

® One regulatory gene (i-gene), which codes for

repressor.

® Three structural genes (z, y and a).

(i) z gene: Codes for [-galactosidase, which
hydrolyze lactose to galactose and glucose.

(ii) y gene: Codes for Permease, which increases the
permeability of the cell to lactose.

(iii) a gene: Codes for a transacetylase.

The genes present in the operon function together

in the same or related metabolic pathway. There is

an operator region for each operon. In lac operon,

lactose acts as an inducer. The lactose is transported

into the E. coli cells by the action of permease.

In the presence of lactose (inducer): Lactose
(inducer) binds with repressor protein and
inactivates it. So repressor protein cannot bind to
operator gene. The operator gene becomes free and
induces the RNA polymerase to bind with promoter
gene. Hence, three structural genes express their

* Out of Syllabus

product and respective enzymes are produced.
These enzymes act on lactose so that lactose is

metabolized into glucose and galactose. 5
N\
- In absence
[P] l 1) i
N~ Repressor binds to the operator region

Repressor mRNA

26.

*

Ans.

(o) and prevents RNA Polymerase
from transcribing the operon

Repressor

(a) According to ecologists, tropical regions in the
world account of greater biological diversity.
Justify.
Why are habitat loss and alien species invasion
considered as the causes of biodiversity loss?
Explain with the help of an example of each 5
OR
What is an ecological succession?
Differentiate between primary and secondary
succession. Why is secondary succession
faster than primary succession? Explain with
suitable examples.
What are pioneer species? Give examples
of pioneer species in Xerarch and Hydrarch
successions respectively. 5
Tropical regions have less seasonal variations
and have more or less constant environment.
This promotes the niche specialisation and thus,
high species richness.
Habitat loss: Habitat of various organisms
are altered or destroyed by uncontrolled
and unsustainable human activities such as
deforestation, slash, and burn agricultural,
mining and urbanisation. This results in the
breaking up of the habitat into small pieces,
which effects the movement of migratory
animalsand also, decreases the genetic exchange
between populations leading to a declination
of species. E.g. Tropical rain forests (loss from
14% to 6%). Thousands hectares of rain forests
is being lost within hrs. Similarly, the Amazon
rain forest is being cut for cultivating soya
beans or for conversion of grass lands for cattle.
Due to fragmentation, animals requiring large
territories and migratory animals are badly
affected.
Alien species invasions: Accidental or
intentional introduction of non-native species
into a habitat has led to the declination or
extinction of indigenous species. Alien species
cause decline or extinction of indigenous
species. E.g. The Nile Perch introduced in Lake
Victoria (East Africa) caused extinction of more
than 200 species of native fish, cichlid fish in the
lake.

(b)

()
(b)

(©)

C)

(b)
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27. Where does fertilization occur in the oviduct of a
human female? Describe the process of fertilization.

(a)

5
OR

Where does microsporogenesis occur

in an angiosperm? Describe the process of
microsporogenesis.

(b)

Ans. (a)

(b)

Draw a labelled diagram of the two-celled male
gametophyte of an angiosperm. How is the
three-celled male gametophyte different from it?
5
The site of fertilisation is the ampullary isthmic
junction (fallopian tube).
During fertilization, the sperm induces changes
in the zona pellucida and blocks the entry
of other sperms.This ensures monospermy
that only one sperm fertilizes the ovum and
prevents polyspermy.
The enzymatic secretion of acrosome help
the sperm enters the cytoplasm of the
ovum.

This causes second meiotic division of the
secondary oocyte to form a secondary polar
body and a haploid ovum (ootid).

Then the haploid sperm nuclei fuse with the
haploid nucleus of ovum to form a diploid
zygote.

Cells of the
corona radiata

Perivitelline space 1+4

(@)

(b)

OR

The process of formation of microspores or
pollen grains from microspore or pollen mother
cell (MMC or PMC) by meiosis is called micro-
sporogenesis. It takes place in pollen sacs or
microsporangia of each anther lobe.

The cells of
microsporangium functions as potential MMC/

sporogenous  tissue  of
PMC in the anther. They undergo meiosis and
as a result form four microspores or pollen
grains arranged in tetrads. The pollen grains
separate from the tetrads and give rise to two
celled male gametophytes while still in situ.
In the majority of angiosperms, the pollen is
released from the anther at 2-celled stages while
in some at 3-celled stage as the generative cell
divides to form 2 male gametes.

Structure of 2-celled gametophytes :

Vegetative cell

Generative cell

Difference between 2-celled gametophyte
and 3-celled gametophyte: In over 60% of
angiosperms, pollen grains are shed at the
2-celled stage. In others, the generative cell
divides mitotically to give rise to the two male
gametes before pollen grains are shed (3-celled
stage).
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