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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)  This question paper consists of 13 questions.

(it) All questions are compulsory.

(iti) The question paper has three sections — Section A, B and C.

(iv) Section A has 6 questions of 2 marks each.

(v) Section B has 6 questions of 3 marks each.

(vi) Section C has a case-based question of 5§ marks.

(vii) There is no overall choice in the question paper. However, internal
choices have been provided in some questions. Attempt only one of
the alternative in such questions.

(viii) Wherever necessary, neat, proportional and properly labelled

diagrams should be drawn.
SECTION A

1. Malaria patients experience recurring chills followed by high
fever. State the cause for this in the patients. 2

2. (a) Alexander Fleming while working on Staphylococcus,

observed that in one of his unwashed culture plates the

bacteria could not grow. Explain why did this happen
and state the significance of this discovery. 2

OR
(b) Name the microbe present in the ‘inoculum’ used for
setting milk into curd. How does it improve the

nutritional quality of the curd ? 2
3. Name the drug that is obtained from a plant native to South
America. Write its effect on human body. 2

4.  Write the events that occur during the secondary treatment of
sewage, after its BOD has reduced significantly, and the

effluent is ready to be released into fresh water body. 2
5.  Write the different age groups represented in an age pyramid.
Mention characteristics of a declining age pyramid. 2
6. (a) Describe the mutualistic relationship found in lichens. 2
OR

(b) Mention two important environmental factors that
account for the formation of major biomes. Name two
major biomes of India. 2
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SECTION B

(a) () Mention the role of bone marrow and thymus, the
primary lymphoid organs in our body.

(i1) State any two points of differences between primary

immune response and secondary immune response

in humans.

OR

(b) Enlist any three important roles of spleen in the human
body.

(a) Why does the infection by HIV (Human Immuno
Deficiency Virus) make the patient vulnerable to many
infections that are otherwise preventable against the
secondary infections ?

(b) Name a widely used diagnostic test for AIDS.

Explain how the first artificial recombinant DNA was

constructed.

“Tropics account for a greater biological diversity than the
temperate regions.” Write the three important hypotheses
proposed by the ecologists to justify the statement.

How has an analogy of ‘Rivet Popper Hypothesis’ explained
that rich biodiversity is essential for ecosystem health and
imperative for the very survival of the human race on this

planet.

Name a Restriction endonuclease and write (i) palindromic
recognition sequence that it recognizes, and (ii) the specific site

that this enzyme cuts in the palindrome sequence.

3
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(a)

(b)

SECTION C

Genetic engineering is one of the core techniques of
biotechnology that involves the altering of the chemistry
of the hereditary materials (DNA and RNA). This
technique includes the creation of recombinant DNA, use
of gene cloning and gene transfer. This allows the
biotechnologists to isolate, transfer only the desired
genes for the expected results in the target
cells/organisms. These results are for human welfare in
various areas such as health, medicine, agriculture, etc.
Therefore, in genetic engineering, to accomplish the
desired results through recombinant DNA technology,
there are key tools and many important processes used.
Answer the following questions based on some tools and
processes used in r-DNA technology.

(1) Why are the vectors like plasmid and bacteriophages

used as efficient tools for this technology ?

(i1) Mention the process used for amplification of the
desired gene. Name the polymerase enzyme, its source

organism and state its importance in the process.

(iii) Write the significance of ‘ori’ in the engineered
vector pBR322.

(iv) List any two processes used to introduce the desired
gene (r-DNA) into a host cell.

OR

Gene therapy is used to correct defective genes in order

to cure the disease or help our body to fight the disease

successfully. Researchers are studying how and when to
use gene therapy.

(i) Name the hereditary disease for which the first
clinical gene therapy was given in 1990 to a
four-year-old child.

(i1) Write the cause of this disease.

(i11) Explain the steps that were taken towards gene
therapy for the first time. Write the limitations of
this procedure.

(iv) What could be the possible permanent cure for the
disease that you have named by gene therapy ?
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