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4. Which of the following cells show least telomerase activity?
(b) Embryonic stem cells
el

(a) Sperm cells
(d) Mature adipose cell

(¢) Carcinoma cells

S. A researcher is attempting to amplify a specific gene fragment using PCR. The designed primer pair has a

high GC content (~60%) and. upon analysis, exhibits regions of self-complementarity near the 3" termini.
When the PCR 1s run under standard cycling conditions, gel electrophoresis reveals only a faint band
corresponding to the expected amplicon, but a dominant, sharp band appears at a size roughly twice the
length of the individual primers. Which of the following best explains this observation? '

(a) The 3’. self-complementarity in the forward primer alone leads to intra-molecular hairpin
formation that completely sequesters the primer, resulting in inefficient target binding.

(b) Thelcomplementary 3" ends of the forward and reverse primers facilitate dimerization, producing
a pnimer-dimer that is preferentially amplified over the target sequence.

(¢) The high GC content increases the melting temperature so dramatically that only non-specific,
off-target binding occurs at the lower annealing temperature, yielding spurious short products.

(d) The primers undergo self-extension during the elongation phase due to internal priming on
partially complementary regions within themselves, creating a consistent artifact of double-

primer length.

In a tropical lake, the depth as well as expanse of the water goes on reducing as the summer progresses.
This causes the ecological density of fish to increase, dropping again in monsoon as water fills in. A bird
species feeds on these fish. The bird needs to incubate its eggs for one month and then feed the nestlings
for another four months. The accompanying figure depicts changes in depth and fish density from
October to October. What should be the ideal duration in which the bird needs to lay eggs?

6.

al

=)

2

Z

g T e

| _-7 RELATIVE DENSEY ~_

el [ P oF FisY :

o o

8 r o

s B

3

T 20

[

c

u

0

¢ 1r

= pESTH

<

; . 1 ' 1 ' W ! !
B n b JOUp WA T

(b) January- February

(a) November- December
(d) May- June

(c) March- April

7 Which of the following statements b_est describes the role of the origin of replication (ori) in a
recombinant plasmid used for bacterial transformation?
(a) The ori is responsible for thq ﬂmibiotic resistance of the plasmid.
(b) The ori ensures the plasmid is integrated into the bacterial chromosome.
(c) The ori allows the plasmid to repllC‘ﬂtC independently within the bacterial cell.
(d) The ori is involved in the transcription of the inserted gene.
4



23
18. Dorsal view of 7 segments of carthworm is shown in the figure. The correct pathway of excretion in this
animal 1s
Metanephridum

Nephrostome

Dorsal blood vessel

Nephridiopore

(a) Metanephridium = Nephrostome 2 Gut > Nephridiopore

(b) Nephridiopore 2 Metanephridium = Gut 2 Exterior

(¢) Coelom = Nephrostome = Nephridiopore = Exterior

(d) Dorsal blood vessel 2 Gut & Nephrostome = Nephridiopore = Exterior

19. For plants to survive n environments with high salinity, salt tolerance is a crucial adaptation. Salt
tolerance involves various physiological and biochemical adaptations that help plants to manage the
stress caused by excess salt. Understanding these mechanisms is essential for developing salt-tolerant
crops and improving agricultural productivity in saline soils. Which of the following statements best
describes a key mechanism of salt tolerance in plants?

(a) Plants increase the uptake of sodium ions to enhance growth under high salinity.

(b) Plants produce osmoprotectants to stabilize proteins and membranes under salt stress.

(¢) Plants reduce the production of potassium ions to avoid toxicity in saline environments,

(d) Plants enhance photosynthesis to counter the effects of salt stress by increased ETS activity.

20. Muscle function in obese runners can be significantly different from that in non-obese runners due to
various factors. These factors can affect the overall performance. Which of the following statements best
describes the muscle functions namely muscle strength (ability to exert force) and muscle endurance
(ability to sustain the force) in obese runners compared to non-obese runners?

(a) Obese runners have higher muscle endurance but lower muscle strength compared to non-obese

runners.
(b) Obese runners have lower muscle endurance and lower muscle strength compared to non-obese

runners.
(¢) Obese runners have higher muscle strength but lower muscle endurance compared to non-obese

runners.
(d) Obese runners have similar muscle strength and endurance compared to non-obese runners.

21. Heart of fish is two-chambered with one atrium and one ventricle. The fish's respiratory system involves
gills for oxygen exchange. Which of the following statement best describes (he flow of blood through the
heart of a fish? b

(a) Blood flows from the ventricle to the atrium, then to the gills,
(b) Blood flows from the atrium to the ventricle, then to the gills,
(c) Blood flows from the gills to the atrium, then to the vcnlr]'clc.
(d) Blood flows from the gills to the ventricle, then to the atrium

8
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22, Which of the following mechanisms is primarily responsible for the osmotic regulation in catadromous

fishes like eels, when they migrate from freshwater and transition into seawater?

(a) Increased production of dilute urine.

(b) Active uptake of salts through the gills.

(c) Drinking of seawater and active excretion of salts.
(d) Decreased permeability of the skin.

23. Which of the following statements best describes the role of restriction enzymes in the process of DNA

amplification using primers?
(a) Restriction enzymes are used to synthesize primers that bind to specific DNA sequences.
(b) Restriction enzymes cut the DNA at specific sites, allowing primers to bind and initiate
replication,
(¢) Restriction enzymes are responsible for the elongation of primers during DNA synthesis.
(d) Restriction enzymes modify the primers to enhance their binding affinity to the target DNA.

24. In chemosynthetic bacteria, the electron transport system is crucial for energy production. Which of the
following statements accurately describes the mechanism by which the electron transport system
contributes to ATP synthesis?

(a) The electron transport system directly phosphorylates ADP to ATP without the involvement of a

proton gradient.

(b) The electron transport system generates a proton gradient across the bacterial membrane, which
drives ATP synthesis through chemiosmosis.

(c) The electron transport system uses chemical energy from organic molecules to excite electrons,

which are then transferred to oxygen to produce ATP.
(d) The electron transport system incorporates carbon dioxide into organic molecules, which are then

used to generate ATP.

25. In a small population of beetles, the frequency of a particular allele (A) is 0.6, and the frequency of the
alternative allele (a) is 0.4. Due to genetic drift. what is the most likely outcome for the allele frequencies
after several generations?

(a) The frequency of allele A will increase to 1.0, and allele a will be lost.

(b) The frequency of allele a will increase to 1.0, and allele A will be lost.

(c) The frequencies of alleles A and a will change and lead to loss of one allele that is less fit.

(d) The frequencies of alleles A and a will fluctuate randomly and may lead to loss of either allele.

26 The antibodies secreted by B-cells upon stimulation are classified according to the amino acid sequence

of the
(a) light chain (b) heavy chain
(¢) both light and heavy chain (d) hinge region

27. The r and K selections are two contrasting strategies in the reproductive ecology of organisms. The
r-selected species are characterized by high reproductive rates while K-selected species have lower

reproductive rates. Which of the following characteristics is most likely to be observed in a K-selected

species?
(a) Long life span and early maturity
(b) Short lifespan and rapid population growth
(¢) High parental investment and low offspring mortality
(d) Opportunistic reproduction and high dispersal ability

9
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and regulation of gene expression in an operon are mgmhcantl)./ lnﬂtuterl:ftrinsbiyb :::L
= . . . b of statements is the
promoter's strength and its interaction with regulatory proteins. Which of the fo!lOWInlg H'-ﬂ.l e
correct description of the role of the promoter in the regulation of the trp operon in Escherichic :

(@) The promoter of the fp operon is always active, leading
genes regardless of tryptophan levels.

(b) The promoter of the irp operon is only active in the presence of tryptophan, leading to the
transcription of the operon genes,

(¢) The promoter of the 1

28. The efficiency

to continuous transcription of the operon

P operon is repressed by the #p repressor protein in the presence of
tryptophan, preventing transcription of the operon genes.

(d) The promoter of the Ip operon is activated by the rp repressor protein in the absence of
tryptophan, leading to the transcription of the operon genes.

(@) The son has a 0.5 ili
being a carrier.

ic, whi as a 0.125 probability
of being a carrier.
(¢) The son has a 0.25 probability of having haemophilia, while the daughter has a 0.2
of being a carrier.

(d) The son has a 0.75 p
having haemophilia.

5 probability

robability of being haemophilic, while the daughter has a 0.25 probability of

30. Origin of life on primordial earth be
1 (a) short RNA-like molecules (b) long RNA-like molecules
(¢) short DNA-like molecules (d) long DNA-like molecules

gan with the earliest replicators like

- In a population of eusocial insects

. how would kin selection influence the
offspring, considering the va

allocation of resources among
rying degrees of relatedness within the colo

ny?

§ to offSpring that are lesg related to them to
Increase genetic diversity.
(¢) Kin selection results in

(LH) in nephron plays a crucial role In regulation of water in mammals.
, camel and hippopotamus, which of the following would be a correct
depiction of the trend in the length of LH?

(a) Camel > Otter > Hippopotamus > Beaver (b) Otter > Hippopotamus Camel
(¢) Camel > Hippopotamus > Beaver (d)

Beaver > Camge| - Hippopotamus - Otter

33. In animals, many embryonic cells are capable of crawling over 4 substrate using
(a) extracellular matrix  (h) integrins (¢) pseudopodia (d) lamellipodia
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49. Adaptive immune responses following infection tive paramet

. . ) . . G, e (v S Ofrcspec
mndicates time while Y-axis indicates titres (values)

vy

4— Disease threshold

. Time
Mark the correct option(s):

(@) Y and Z most likely indicate T-cell and antibody response respectively.
(b) Pand Q indicate vaccination and active infection respectively.
(¢) Zindicates killer T cell response as a result of active infection.

(d) X and W indicate first and second infectious particle load of the same infective agent.

50. An animal s repeatedly exposed o g conditional neutral stimulus  without any - consequential
unconditioned stimulys (US). If the same anima] is later exposed to the conditiona] stimulus (CS) paired
with an unconditiona] stimulus, there s slower

rate of subsequent associative learning. This is latent
inhibition. Which of the following factor(s) account for the manifestation of latent inhibition?

(a) Repeated non-reinforced exposure to the CS Jeads to
to the stimulus and thys lowering its associability whe

(b) Pre-exposure of the CS elicits a robust dopaminergic
turn diminishing synaptic plasticity required for ney

(¢) Repeated CS presentations without the US result
between predicted and actual outcome) signalg
iIs eventually paired with the US.

(d) The continual exposure to the CS transformg it i
occurrence of the US, actively blocking

habituation, reducing the animal’s attention
n later paired with a US,

51.In a pond dug recently and filled with rain water. the wate

r . .
periodically during the development of the ecosystem. The likely or)v:esrvaa?gzsed o
(a) day time net production exceeds night time respiration i, initia]
(b) the gross production/ standing biomass (P/B) ratig Would repg;
(¢) entropy in the system, initially being low, would go oy increqg;

. . ng.
(d) food chains would become progressively more complex.

various parameters,
(s) is/are

Stages,
N Steady.
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S8 Batestan and Mallerian mimiery are the two forms of mimicry where one species evolves to resemble the
other. Batesian miniery involves a harmless species mimicking a dangerous one, while Miillerian
mumiery mvolves two or more dangerous species mimicking each other. Which of the following is/are
correct statement(s) about these?

() Both types of the numicry are the examples of coevolution.

(b) T Batesian mimiery, mimic will offer benefit to model and vice versa.

(¢) Both the types are example of mutualistic relationships.

(d) Mullerian mimicry primarily benefits the prey by reducing predation pressure

S9. lnlm.duclmn of captive bred individuals into the wild is one of the conservation measures used for some
species ke the Bearded vulture (Gypactus barbatus) which were wiped out from the European Apls. The
problem with this conservation effort is not the size of the wild population; rather, it is the size of the
captive population. Conservation biologists use effective population size (N,) as a measure of the "genetic
status" of a population which will sustain enough genetic variability in the captive birds to keep either the
captive or the wild population thriving over the long term.

Which of the following measures would reduce the chance of the population losing its genetic
variation due to genctic drift?

(a) Boosting the size of captive population of bearded vulture from its current level.

(b) Reduce the number of introduced birds per release to one per breeding season.

(¢) Introduce male birds and female birds, alternately, after a “No-release™ period in between.
(d) Recruiting additional founders into the captive population.

60. Cy and Cy plants represent two different pathways of carbon fixation during photosynthesis. Cy plants,
possess specialized leaf anatomy and biochemical pathways that allow them to thrive in intense sunlight,
making them more resilient to climate stress. Which of the following statements best describe(s) the
primary difference between C; and C, plants?

(a) C, plants use the Calvin cycle for carbon fixation, whereas Cy plants use a different pathway to
minimize photorespiration.

(b) C; plants have specialized leaf anatomy to reduce water loss, while C; plants do not.

(¢) Cy plants have a higher water-use efficiency compared to C; plants.

(d) C, plants can perform photosynthesis at lower carbon dioxide concentrations than C; plants.
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