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SOLUTIONS/MARKING SCHEME
Set B1/B2
CLASS: Xl
POST MID TERM EXAMINATION (2024-25)
SUBJECT-BIOLOGY (044)

B1/B2 EXPECTED ANSWERS/VALUE POINTS Marks
SECTION A
Q. No. 1 to 12 are multiple choice questions. Only one of the choices is correct.
Select and write the correct choice as well as the answer to these questions.
Q.1/Q.12 Figure (i) and Figure (ii) given below are showing two stages of megasporogenesis in | 1
a typical angiosperm plant.
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Fig. (i)
Choose the option showing the correct ploidy of X, Y and Z in the table given below:
X Y 4
a. 2n n 2n
b. 2n
C. 2n 3n
d. 3n 2n
Q.2/Q.11 The main objective of production of pest resistant GM crops is to 1

a. Encourage eco-friendly weedicides

b. Reduce pesticide accumulation in food chain

c. Eliminate pests from the field with the use of manual labour

d. Retain maximum nutritional content in the crop that would be otherwise

consumed by pest
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Q.3/Q.10

Match Colum I with Column 11 and select the correct option.

Column | Column 11

A. Acrosome 1.Motility of sperm towards the egg

B. Head 2.Power house of the sperm;
contains a number of Mitochondria

C. Tail 3.Contains the genetic material

D. Middle 4.Contains enzymes to dissolve the

Piece egg envelopes.

a.A-3, B-4,C-1, D-2

b. A-4, B-3,C-1, D-2
c. A-4,B-3,C-2,D-1
d. A-3,B-4,C-2,D-1

Q.4/(SET1)

Q.9(SET 2)

A natural method of contraception, periodic abstinence is

a. Abstaining from coitus from day 1 to 5 of the menstrual cycle.

b. Abstaining from coitus from day 17 to 22 of the menstrual cycle.

c. Abstaining from coitus from day 10 to 17 of the menstrual cycle.
d. Abstaining from coitus from day 5 to 10 of the menstrual cycle.

Choose the correct statement regarding the ZIFT procedure:

a. Ova collected from a female donor are transferred to the fallopian tube to facilitate
zygote formation.

b. Zygote is collected from a female donor and transferred to the fallopian tube.

c. Zygote is collected from a female donor and transferred to the uterus.

d. Ova collected from a female donor and transferred to the uterus.

Q.5/Q.8

Which of the following statements indicates parallelism in genes and chromosomes?
(i) They occur in pairs

(if) They segregate during gamete formation

(iif) They show linkage

(iv) Independent pairs segregate independently

a. (i) and (iii)

b. (ii) and (iii)

c. (i), (ii) and (iii)

d. (i), (ii) and (iv)

Q.6/Q.7

Which institutes have actively participated in the development of technology for
biogas production?

IARI, IIT, 1ISC, KVIM, KVIC.

a. lIT and KVIM

b. IISC and KVIC

c. KVIC and IARI

d. IARI and KVIM
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Q.7/Q.6

Apis mellifera are Kkiller bees possessing toxic bee venom. Identify the treatment and
the type of immunity developed from the given table to treat a person against the
venom of this bee.

REMEDY IMMUNITY
Inactivated proteins Active
Proteins of the venom Passive
Preformed antibodies Passive

Dead micro-organisms Active

oo |o|

Q.8/(SETY)

Q.5(SET 2)

Adaptive radiation leads to which of the following?
a. Increased competition among species

b. Decreased speciation rates

c. Limited morphological diversity among species

d. Rapid divergence of traits among populations inhabiting a given geographical
area.

Evolutionary convergence is development of a

a. Common set of functions in groups of different ancestry.
b. Dissimilar set of functions in closely related groups.

¢. Common set of structures in closely related groups.

d. Dissimilar set of functions in unrelated groups.

Q.9/Q.4

In which of the following lanes , DNA is undigested by restriction endonuclease in
this diagram?

A
— DNA —.
l B bands C

@
3 ~I7 7 187 /I v
N L] 1575 /7 /
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|

a. Lanel
b. Lane 2
c. Lane 3
d. Lane 4

Q.10/Q.3

Which of the following vector is used for introducing a functional ADA gene in the
gene therapy given for ADA deficiency?

a. pPBR322

b. Ti plamid

c. Bacteriophage
d. Retrovirus
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Q.11/Q.2

The figure given below shows the structure of a plasmid.
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A foreign DNA was ligated at BamHlI site. The transformants were then grown in a
medium containing antibiotics tetracycline and ampicillin. Choose the correct
observation for the growth of bacterial colonies from the given table.

Medium with Medium with Ampicillin
Tetracycline
Growth No Growth
No Growth Growth
No Growth No Growth
Growth Growth

o|0|o|e

Q.12/Q.1

In ‘EcoRI” ‘co’ stands for
a. Genus

b. Species

c. Strain

d. Restriction enzyme

Q.13/Q.16

Question No. 13 to 16 consist of two statements — Assertion (A) and Reason (R).
Answer these questions selecting the appropriate option given below:

a. Both A and R are true and R is the correct explanation of A.

b. Both A and R are true and R is not the correct explanation of A.
c. Alis true but R is false.

d. Ais False but R is true.

Assertion: Total number is not an easily adoptable measure for population size.
Reason: If the population is huge and counting is impossible and time consuming.

a. Both A and R are true and R is the correct explanation of A.

Q.14/Q.15

Assertion: In paddy field, cyanobacteria serves as an important biofertilizer.
Reason: Cyanobacteria can absorb phosphorus from soil.
c. Alis true but R is false.

Q.15/Q.14

Assertion: Modern day lifestyle has resulted in lowering of immunity and more
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sensitivity to allergens.
Reason: The substances to which allergic response is produced are called allergens
b. Both A and R are true and R is not the correct explanation of A.

Q.16/Q.13

Assertion: ELISA is based on the principle of antigen-antibody interaction.

Reason: Infection by pathogen can be detected by the presence of antigens or
detecting antibodies synthesized against the pathogen.

a. Both A and R are true and R is the correct explanation of A.

Section — B (2 Marks Questions)

Q.17/Q.21

Attempt either option A or B.
A. In bacteria, how are all three steps of transcription catalyzed by a single RNA
polymerase?
OR
B. Recall the experiment done by Frederick Griffith, Avery, Macleod annd McCarty,
where DNA was speculated to be the genetic material. If RNA, instead of DNA
was the genetic material, would the heat killed strain of Streptococcus have
transformed the R-strain into virulent strain? Explain your answer
A.
RNA polymerase is capable of catalysing the process of elongation.
It associates transiently with initiation factor (sigma factor) and termination factor
(rho factor) to initiate and terminate the transcription respectively.
OR
B.
RNA is more labile and prone to degradation (owing to the presence of 2'-OH
group in its ribose).
Hence heat-killed S-strain may not have retained its ability to transform the R-
strain

Yo
Yo, Yo
Yo

Q.18/Q.20

Attempt either option A or B.

A. During an excavation assignment, scientists collected pollen grains of a plant
preserved in deeper layers of soil. Analyze the properties of pollen grains which
help in fossilization.

OR

B. Gynoecium of a flower may be apocarpous or syncarpous. Explain with the help

of an example each.

A.Pollen grains can be best preserved as fossils because:

1) The sporopollenin of the exine of pollen grains can withstand high temperature.

i1t is resistant to the action of strong acids and alkali.
OR

B. When there are more than one pistil, if the pistils are fused together, the

Yo
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flower is said to be syncarpous and if the pistils are free, it is said to be
apocarpous.

For example, pistil of Papaver is syncarpous and that of Michelia is apocarpous.

Yo

Yo
Yo

Q.19 Explain the fate of inner cell mass in a human embryo immediately after implantation. | 2
(SET 1)
Immediately after implantation, the inner cell mass (embryo) differentiates into an Yo
outer layer called ectoderm and an inner layer called endoderm. A mesoderm xX4=2
soon appears between the ectoderm and the endoderm. These three layers give
rise to all tissues (organs) in adults
Q.19 Human placenta acts as an endocrine tissue. Validate this statement. 2
(SET 2)
Placenta produces several hormones like human chorionic gonadotropin (hCG),
human placental lactogen (hPL), estrogens, progesterones that are essential to v,
maintain pregnancy. This way placenta acts as an endocrine tissue 1
2
Yo
Yo
Q.20/Q.18 | With the help of a Punnett square, find the percentage of heterozygous individualsina | 2
F2 population in a cross involving a true breeding pea plant with green pods and a true
breeding pea plant with yellow pods respectively.
12
Parents Green pods X Yeliow pods
g9
Gametes G g 12
F, generation Gag
Green pods
Gametes (G 2} 12
F, generation G g
GG Gg
< Green Green
Gg gg
9 Green Yellow
: 2 12
% age of heterozygous individuals ? x 100 = 50%
=2
Q.21/Q.17 | Attempt either option A or B. 2
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A. crylAb is introduced in a plant to control infestation by a particular insect.
(a) Name the resultant plant after successful insertion of the gene desired.
(b) Summarise the action of the gene introduced.

OR

B. How did an American Company, Eli Lily use the knowledge of rDNA technology
to produce human insulin?

A.(a) Bt Corn

(b) This gene codes for a toxin that becomes active when ingested by the insect due to
alkaline pH. The activated toxin binds to the surface of mid-gut epithelial cells
thus creating pores which causes cell swelling and lysis, further leading to death of
the insects.

OR

B.Two chains of DNA sequence corresponding to A and B chains of human
insulin were prepared. They introduced them into plasmids of E. coli to produce
separate A and B chains. The A and B chains extracted were then combined by
creating disulphide bonds and form human insulin

Yo
Yo
Yo
Yo

Yo
Yo
Yo
Yo

Section — C (3 Marks questions)

Q.22/Q.28

(a) Sickle cell anaemia in humans is a result of point mutation. Explain.
(b) Write the genotypes of both the parents who have produced a sickle cell
anaemic offspring.

(@) In sickle cell anaemia, due to point mutation there is a substitution of a single
nitrogen base at the sixth codon of the B-globin chain of haemoglobin that leads
to substitution of valine in place of glutamic acid. Mutation GAG to GUG
Glutamic acid Valine

(b) The genotypes of both the parents would be Hb” Hb®S and HbA Hb®

1,1

Yo,Y2

Q.23/Q.27

Set up: An area with different species of plants. A colour tracer is added to the pollen
of species A.

Observation: The pollen from species A reaches the flowers of species A as well as
species B. However, pollination occurs only with the flower of the species A.

(a) Name and explain the phenomenon underlying this observation.

(b) How can a farmer prevent any more pollen grains from landing on the stigma of
flowers of the same species after she has artificially pollinated the flowers?

(@) Pollen-pistil interaction.

The ability of a pollen grain to germinate its pollen tube on the stigma of a flower
is controlled by certain chemical interactions. This chemical compatibility is
termed as pollen-pistil interaction.

(b) By the technique of bagging (covering the stigma of the flower with a bag

Yo
1,%
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made of butter paper).

Q.24/Q.26 | Shown below are some details pertaining to an oral contraceptive pill. Carefully 3
study them and answer the questions that follow.

Levonorgestrel and
Ethinyloestradiol Tablets IP
I-pill daily sz

"s.~-.-.‘v"§

i

2 T i<:
etk el ||| 11T

(a) Name ANY TWO reproductive processes blocked by the oral pill shown below.

(b) A patient X took the pills as instructed for one month. Why is there a gap of 7

days after 21st day indicated on the pack?

(c) Patient X suspects that her partner is suffering from hepatitis-B. In such a

situation:

(1) Would you recommend her to use oral pills shown above as the ONLY

contraceptive? Support your answer with a reason.

(if) What is an alternative contraceptive that can be suggested to patient X and her

partner?

(a)

« ovulation

« implantation Yo

* entry of sperm through the cervix(Any two) Yo

(b) After 21st day when the patients stop taking the pills, menstruation occurs. Vo

(c) (i) No. Hepatitis-B is a sexually transmitted disease. Oral pills do not prevent | 72,72

the transmission of STDs.

(ii) condom Vo
Q.25/ Explain the changes hnRNA undergoes during its processing to form mRNA 3
(SET 1)

Changes:

The hnRNA undergoes two additional processes called capping and tailing. 1

¢ In capping, an unusual nucleotide, methyl guanosine triphosphate, is
added to the 5’-end of hnRNA.
e In tailing, adenylate residues (about 200-300) are added at 3’-end in a 1

template independent manner.

8 | Page




Q.25
(SET 2)

¢ Now the hnRNA undergoes a process where the introns are removed and
exons are joined to form mRNA by the process called splicing.

Unambiguous, universal and degenerate are some of the terms used for the genetic
code. Explain the salient features of each one of them.

e Unambiguous code means that one codon codes for only one amino acid,
e.g., AUG codes for only methionine.

e Universal code means that codon and its corresponding amino acid are
the same in all organisms, e.g., from bacteria to human, UUU codes for
phenylalanine.

e Degenerate code means that same amino acids are coded by more than
one codon, e.g., UUU and UUC code for phenylalanine.

Yo, Y2

Yo,Y2

Yo,Y2

Q.26/Q.24

(@) How is activated sludge produced during sewage treatment?
(b) Explain how this sludge is used in biogas production.

(a) Once the BOD of sewage or waste water is reduced significantly, the effluent
is passed into a settling tank where the bacterial flocs undergo sedimentation and
the sediment is thus called activated sludge.

(b) A small part of the activated sludge is pumped back into the aeration tank to
serve as the inoculum.

The remaining major part of the activated sludge is pumped into large tanks
called anaerobic sludge digesters.

The anaerobic bacteria digest the bacteria and fungi in the sludge and produce
mixture of gases like methane, hydrogen sulphide and CO2 which constitute
biogas

Yo
Yo
Yo

Yo

Yo
Yo

Q.27/Q.23

Diagrammatically represent the experimental set up that proved Oparin - Haldane
hypothesis.

vacuum
pump
Spark
- Cr, ¥ 2
discharge
NEL, |
o

Water comtatrtrg

Botling water o ganic cornprotiracis

Laqgrasc! water o trap

(Any six different labels)

%X 6
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Q.28/Q.22

The graph given below shows the variation in the levels of ovarian hormones during
various phases of menstrual cycle:

/—/ -

B

Ovarian
Hormone Levels

Days 1 3 s 7 4 11 13 15 16 19 21 23 25 27 291
(a) Identify ‘A’ and ‘B’.
(b) Specify the source of the hormone marked in the diagram.
(c) Reason out why A peaks before B.

(a) A — Estrogen B — Progesterone
(b) A — Maturing ovarian follicle/Graafian follicle
B — Corpus luteum

(c) Formation of Graaffian follicle (releases estrogen) is followed by the
formation of corpus luteum (releases progesterone)

Yo,Y2
YoYa

SECTION D (CASE BASED:4 Marks questions)
Each question has 3 subparts with internal choice in one subpart.

Q.29/Q.30

Read the following and answer the questions given below:
When we conserve and protect the whole ecosystem, its biodiversity at all levels is
protected — we save the entire forest to save the tiger. This approach is called in situ
(on site) conservation. However,when there are situations where an animal or plant is
endangered or threatened (organisms facing a very high risk of extinction in the wild
in the near future) and needs urgent measures to save it from extinction, ex situ (off
site) conservation is the desirable approach.
(a) Specify two major characteristic feature of biodiversity hotspots ?
(b) What is common to the techniques (i) in vitro fertilisation, (ii) Cryopreservation
and(iii) Tissue culture?
Attempt either subpart (c) or (d).
(c) List any four techniques where the principle of ex-situ conservation of biodiversity
has been employed.

OR
(d)Assess the effects of loss of biodiversity in a region. Mention any four such effects.

Ans. (a) Biodiversity hotspots’ regions are regions with very high levels of species
richness and high degree of endemism.

(b) All are ex situ conservation methods of biodiversity conservation.

(c) Four techniques where principle of ex situ conservation of biodiversity have been
employed are:

(i) Cryopreservation of gametes.

(ii) Tissue culture method.

(iii) Seeds can be preserved in seed banks.

Yo,Yo

Yo
Yo
Yo
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(iv) Zoological parks, botanical gardens and wildlife safari parks help in
preserving threatened species in ex situ enclosures.

OR
Loss in biodiversity would mean loss of a plant, animal and microbe species. Hence,
biodiversity loss would result in:
(i) Decline in plant productivity.
(if) Lowered resistance to environmental disturbances as drought/flood etc.
(iii) Increased rate of species extinction or species may become endangered.
(iv) Increased variability in certain ecosystem processes such as plant
productivity, water cycle/bio-geo-chemical cycles, disease and pest infestation
etc.

Yo

Yo
Yo
Yo
Yo

Q.30/Q.29

The large-scale production of an organism is generally done in a bio-processor
unit/Bioreactor. Given below is the growth curve of a bacteria that is being used for
the production of a recombinant molecule. Maintaining sterile conditions is of utmost
importance in a bio-processor unit/Bioreactor. Study the graph and answer the
questions given below:

‘ Lag  Exponential Stationary
|phase  phase phase

Log of numbers of bacteria

Time >
(@) In which phase are the cells likely to be producing a larger concentration of the
recombinant molecule? Why?

(b) In cases where the culture in the bio-processor unit reaches the death phase,
identify ONE strategy that can help revive the bio-processing to restart production of
the recombinant molecule.

Attempt either subpart (c) or (d).

(c) Name the most commonly used Bioreactor/Bio-processor unit and enlist any of its
three important features.

OR
(d) What is the significance of a curved base and a stirrer in a bioreactor?

(a) Exponential growth phase; that is the phase where biomass of bacterial cells
is highest and so each cell produces the recombinant molecule causing its overall
concentration to be the highest in the unit

(b) Addition of more microbes in the growth phase - adding fresh medium while

Yo,Y2
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removing the used-up medium

(c) The most commonly used bioreactors are of stirring type/ Simple stirred-tank
bioreactor.

Yo

. . o . . An
A stirred-tank reactor is usually cylindrical or with a curved base to facilitate the threye
mixing of the reactor contents. A bioreactor has an agitator system, an oxygen featur
delivery system and a foam control system, a temperature control system, pH es-
control system and sampling ports Loy 3=
2 —
1.5
OR
(d) A stirred-tank reactor is usually cylindrical or with a curved base to facilitate | 1
the mixing of the reactor contents.
The stirrer facilitates even mixing and oxygen availability throughout the 1
bioreactor.
SECTION E
(5 MARKS QUESTIONS)
Q.31/Q.32 | Attempt either option A or B. 5
A.
(a) Name the two growth models that represent population growth and draw the
respective growth curves they represent.
(b) State the basis for the difference in the shape of these curves.
(c) Which one of the growth models represents the growth of bacterial colonies in a
growth medium? Give reason in support of your answer.
OR
B.
Describe the process of decomposition of detritus under the following heads: 5
Fragmentation; leaching; catabolism; humification and mineralisation.
A.
a)The two growth models of population growth are:
i)Exponential Growth model and 1y 1y
ii)Logistic Growth model ’
S
z
2&
11
Time (t) —>
b) Resource availability forms the basis for the difference in the shape of these 1
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curves.

¢) Exponential growth model represents the growth of bacterial colonies in a
culture medium.

Any species growing exponentially under unlimited resource conditions can
reach enormous population densities in a short time.Bacterial colonies are
getting unlimited resources in terms of the nutrient medium.

OR

B.The process of breaking down complex organic matter into inorganic
substances like, water and nutrients is called decomposition. The raw material
for decomposition is called detritus. They are dead remains of plants and
animals. Steps in decomposition:

(a) Fragmentation: The process of breaking down of detritus into smaller
particles is called fragmentation, e.g., as done by earthworm.

(b) Leaching: The process by which water-soluble inorganic nutrients go down
into the soil horizon and get precipitated as unavailable salts.

(c) Catabolism: The enzymatic process by which degraded detritus is converted
into simple inorganic substances is called catabolism.

(d) Humification: The process of accumulation of a dark coloured amorphous
substance called humus, that is, highly resistant to microbial action and
undergoes decomposition at an extremely slow rate. () Mineralisation: The
process by which humus is further degraded by some microbes and release
inorganic nutrients is called mineralisation.

Yo

Yo

Q.32/Q.33

Attempt either option A or B.

A. Define Innate Immunity. Describe the different types of barriers of innate
immunity.
OR

B. a) Write the specific name of the genus Plasmodium that causes one of the most
serious types of diseases in humans. Name the disease.
(b) Describe the events in the life cycle of Plasmodium which take place in the
female Anopheles mosquito.
(c) Explain what happens in the RBCs of the humans when Plasmodium gains
entry into them. How does the human body get affected?

Innate immunity includes refers to all the defence elements with which an
individual is born with. It is not pathogen specific.

Innate Immunity provides the following barriers; Physical, physiological, cellular and
cytokine barriers.

(i) Physical barriers - These barriers prevent the entry of organisms into the body.
The skin is physical barrier of body which prevents entry of the microorganisms.
Mucus secreted by lining of respiratory and digestive tract traps the microorganisms
and immobilises them.

(i) Physiological barriers - Various body secretions - bile, acid, saliva, tears prevent
the growth of microbes. Lysozyme present in tissue fluids attacks bacteria and
dissolves their cell walls.

(iii) Cellular barriers - Certain type of cells like macrophage (big eaters) and the
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neutrophils phagocytic cells that engulf microbes. In response to infection, monocytes
are liberated at the site of infection and are converted into macrophage are

(iv) Cytokine barriers - Virus infected cells secrete proteins called interferon which
protect non-infected cells from further viral infection.

OR

(a) One of the most serious type of human disease caused by Plasmodium is
malignant malaria caused by Plasmodium falciparum.

(b) Spread and life cycle - The malarial parasite requires two hosts - human and
mosquitoes, to complete its life cycle. The female Anopheles mosquito is the vector
and transmitting agent.

(i) When a female Anopheles mosquito bites an infected person, the female mosquito
takes up the gametocytes with blood meal.

Fertilization of gametes and development takes place in the mosquito’s gut.

Mature infective stage (sporozoites) escape from gut and migrate to the mosquito
salivary gland.

(c) The parasites initially multiply within the liver cells and then attack the red blood
cells (RBCs) resulting in their rupture.

The rupture of RBCs is associated with release of a toxic substance, haemozoin,
which is responsible for the chill and high fever recurring every three to four
days.

Yo
Yo

Yo

Yo, Yo
Yo

Yo

Yo
Yo, Yo

Q.33/Q.31

Attempt either option A or B.
A. (a) How do the observations made during moth collection in pre- and post-
industrialized era in England support evolution by Natural Selection?
(b) Name and explain the phenomenon that is well represented by Darwin’s finches
other than natural selection.

OR
B.Study the schematic representation of the genes involved in the lac operon given
below and answer the questions that follow:

p 1 p 0 z v a

(@) The active site of enzyme permease present in the cell membrane of a bacterium
has been blocked by an inhibitor, how will it affect the lac operon?

(b) The protein produced by the i gene has become abnormal due to unknown reasons.

Explain its impact on lactose metabolism stating the reason.

(c) If the nutrient medium for the bacteria contains only galactose; will operon be
expressed? Justify your answer.

A
a) Industrial melanism:
e In England, before industrialisation in 1850’s, white-winged moths
were more in number than dark-winged moths.
e But after industrialisation in 1920’s, dark-winged moths became more

Ya
Ya
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in number than white winged moths.

e This is because during industrialisation, the tree trunks covered by
white lichens became dark due to deposition of dust and coal particles
(soot and smoke).

e As a result, white-winged moths could be easily picked up by
predators from the dark background and dark-winged moths
survived.

¢ In mixed population, those that can better adapt, survived and there
was increase in their population size

b) Phenomenon observed-Adaptive radiation
Darwin travelled to Galapagos Islands and observed many varieties of
finches on the same island.
All varieties had evolved from original seed-eating finches.
With alteration in beaks some became insectivorous and some vegetarian.
OR

¢ When the active site of enzyme permease present in the cell membrane of
a bacterium has been blocked by an inhibitor, the lactose is not
transported into the cell
e As lactose is the inducer, the lac operon will not be switched on.
¢ Since the repressor protein synthesized by the i gene is abnormal, it
will not bind to the operator region of the operon
e resulting in a continuous state of transcription process
(c) No, because galactose is not an inducer/ it is a product of
lactose metabolism

Yo

Y2

Yo
Yo
Yo
Yo

Yo, Yo
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