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Question No. 1 / Question ID 703051

Consider alleles ‘A’ and ‘a’ in a population. The frequency of heterozygotes will be highest when:

1. Frequency of ‘A’ is more than frequency of ‘a’.

2. Frequency of ‘A’ is less than frequency of ‘a’.

3. Frequency of ‘A’ is equal to frequency of ‘a’.

4. Frequency of ‘A’ and ‘a’ affects the frequency of homozygotes not heterozygotes.

Answer 3
The frequency of heterozygotes (Aa) is highest when the frequency of the two alleles (A and a) are equal. 
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Question No. 2 / Question ID 703058

Invasive species, in general grow very well in a new area that they invade, and often outcompete native
species. An explanation for the better growth and propagation of invasive species in comparison to their
native counterparts is provided by which one of the following hypotheses?

1. Ecological niche hypothesis

2. Intermediate disturbance hypothesis

3. Energy release hypothesis

4. Biotic resistance hypothesis

Answer 3
The enemy release hypothesis states that invasive species often do well in new environments because they are released 
from the predation, parasitism, and competition that they faced in their native environments. In their new 
environments, they may have no natural enemies or competitors, which allows them to grow and reproduce rapidly.

Source: Fundamental of Ecology and Environment
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Question No. 3 / Question ID 703050

Based on the image given below, select the option that describes it correctly:

Answer 2

1. Q-banded normal human karyotype.

2. G-banded human karyotype depicting aneuploidy.

3. C-banded karyotype depicting Klinefelter syndrome.

4. G-banded normal human karyotype.
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Question No. 4 / Question ID 703036

Appressorium is expected to be formed during which one of the following diseases?

1. Bacterial leaf blight in rice

2. Bacterial wilt in tomato

3. Powdery mildew in pea

4. Leaf curl disease in tobacco

Answer 3
An appressorium is a specialized structure formed by certain plant pathogenic fungi during the infection process. 
It is typically formed by fungi causing diseases such as powdery mildew. The appressorium is responsible for 
anchoring the fungus to the host plant surface and facilitating the penetration of the fungal hyphae into the 
plant tissue.
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Question No. 5 / Question ID 703053

Which one of the following mammalian species is distributed in evergreen forests?

1. Nilgai

2. Black buck

3. Cheetah

4. Lion-tailed macaque

Answer 4
Lion-tailed macaques are found in evergreen forests in India and Sri Lanka. They are the only macaque
species that is found in evergreen forests. Nilgai, black buck, and cheetah are all found in more open
habitats, such as grasslands and savannas.
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Question No. 6 / Question ID 703040

Which one of the following root initials gives rise to the root vascular system, including the pericycle?

1. Columella initials

2. Epidermal-lateral root cap initials

3. Cortical-endodermal initials

4. Stele initials

Answer 4

Source: Fundamental and Practice, Life Sciences – 2
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Question No. 7 / Question ID 703052

Recessive lethal alleles are never completely eliminated from the population because:

1. lethal alleles are always conditional in nature.

2. lethal alleles have selective advantage.

3. lethal alleles protect organisms from other deleterious mutations.

4. they are maintained in the population as heterozygotes.

Answer 4
Heterozygotes are individuals who have two different alleles for a gene, one dominant and one recessive. In the
case of a recessive lethal allele, the dominant allele will mask the recessive allele and the individual will be
unaffected.

Source: Fundamental and Practice, Life Sciences – 2
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Question No. 8 / Question ID 703043

During glycolysis in plants, alanine and related amino acids are
directly produced from which one of the following precursors?

1. 3-Phosphoglycerate

2. Phosphoenolpyruvate

3. Pyruvate

4. Acetyl-CoA

Answer 3

Source: Fundamental and Practice, Life Sciences – 1
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Question No. 9 / Question ID 703070

Which one of the following factors will NOT have any impact on the resolving power of a bright field
microscope?

1. Color of light

2. Intensity of light

3. Angle of admittance of light in the objective lens

4. Medium between the objective lens and specimen

Answer 2

Source: Biophysics & Molecular Biology – Tools and Techniques

(Angle of admittance of light in the objective lens)
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Question No. 10 / Question ID 703035

The extracellular domain of a cell surface receptor (A) was switched with the extracellular domain of another
receptor (B) to create a chimeric receptor (B-A). Assuming that there is no effect on the functionality of the
domains in the chimeric receptor, what is the most likely outcome in the presence of the ligand for receptor B?

1. The ligand will activate the pathway normally triggered by receptor A.

2. The ligand will activate the pathway normally triggered by receptor B.

3. The chimeric receptor will fail to transduce any signal in response to the ligand.

4. The chimeric receptor will cause constitutive activation of the signaling pathway.

Answer 1



Pathfinder Academy

Question No. 11 / Question ID 703024

The standard free energy (kJ mol–1) of hydrolysis of glucose-1-phosphate is:

1. -40.3

2. -35.8

3. -7.7

4. -20.9

Answer 4
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Question No. 12 / Question ID 703041

Which one of the following plant-derived molecules is widely used as an analgesic?

1. Abscisic acid

2. Salicylic acid

3. Jasmonic acid

4. Gibberellic acid

Answer 2
Salicylic acid is a plant-derived molecule that is widely used as an analgesic. It is the active ingredient in
aspirin, which is one of the most commonly used pain relievers in the world. Salicylic acid works by blocking
the production of prostaglandins, which are chemicals that are involved in inflammation and pain.
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Question No. 13 / Question ID 703023

In mature erythrocytes, the end-product of glycolysis that contains the carbons of glucose is:

1. ethanol

2. pyruvate

3. acetaldehyde

4. lactate

Answer 4
Mature erythrocytes are devoid of mitochondria and therefore cannot undergo cellular respiration. Instead,
they rely on glycolysis to generate energy. The end product of glycolysis in mature erythrocytes is lactate, which
is then released into the bloodstream.
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Question No. 14 / Question ID 703068

The flowers of which one of the following plant species is used by indigenous communities of Central
India to make an intoxicant for consumption?

1. Mahua (Madhuca spp .)

2. Monkey-puzzle tree (Araucaria spp.)

3. Rhododendron (Rhododendron spp.)

4. Elephant grass (Pennisetum spp.)

Answer 1
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Question No. 15 / Question ID 703032

Answer 4
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Question No. 16 / Question ID 703063

Given that Asian Koel is a brood parasite, which one of the following statements is TRUE for this species?

1. The brood of the bird is usually infested with parasitic wasps.

2. The young ones learn the calls of their foster parents.

3. The bird feeds parasitic wasps to its brood.

4. The call of the species is innate and not learned.

Answer 4
Brood parasites, such as the Asian Koel, do not raise their own young. Instead, they lay their eggs in the nests of
other birds, who then raise the young as their own. This means that the young Asian Koel birds do not learn their
calls from their parents. Instead, their calls are innate, or programmed into their genes.
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Question No. 17 / Question ID 703026

Which one of the following changes is energetically favorable and occurs spontaneously in an aqueous
solution?

1. Formation of a bilayer from phospholipid molecules

2. Dispersion of one oil droplet into many small ones

3. Tearing of the lipid bilayer

4. Conversion of a membrane vesicle to a flat bilayer

Answer 1
Dispersion of one oil droplet into many small ones is not energetically favorable because it would increase the surface 
area of the oil droplets, which would increase the free energy of the system.
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Question No. 18 / Question ID 703061

Which one of the following statements is correct for a primary successional species?

1. These species do not follow specific survivorship curves.

2. These species show Type II survivorship curve.

3. These species show Type III survivorship curve.

4. These species show Type I survivorship curve.

Answer 3
Primary successional species are the first species to colonize an area that is devoid of life, such as a newly formed lava 
field or a newly exposed rock face. These species are typically small, hardy, and quick-growing, and they are able to 
survive in harsh conditions. They are also able to reproduce quickly, which helps to ensure that their populations will 
not be wiped out by natural disasters or other disturbances.

Source: Fundamental of Ecology and Environment
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Question No. 19 / Question ID 703064

The following terms represent different methods in phylogenetic tree constructions.

A. Unweighted Pair Group Method sing Arithmetic Average (UPGMA)

B. Minimum Evolution (ME) method

C. Maximum Parsimony (MP) method

D. Maximum Likelihood (ML) method
Select the option that represents all distance-based methods?
1. A and B
2. B and C
3. C and D
4. A and D

Answer 3
UPGMA and ME are both distance-based methods. Distance-based methods construct phylogenetic trees by
calculating the distance between pairs of taxa and then using this information to infer the evolutionary relationships
between the taxa. UPGMA is a simple and computationally efficient method, but it can be inaccurate for large
datasets. ME is a more accurate method, but it is more computationally expensive.
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Question No. 20 / Question ID 703054

The grizzled giant squirrel, Ratufa macroura, naturally occurs in

1. north-east India and Burma

2. western Himalayas

3. southern India and Sri Lanka

4. Andaman and Nicobar islands

Answer 3
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Question No. 21 / Question ID 703028

In the context of protein import in the nucleus, which molecule is responsible for releasing the cargo
from the importing receptor?

1. Ras

2. RhoA

3. Ran

4. Rock

Answer 3

Source: Fundamental and Practice, Life Sciences – 1
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Question No. 22 / Question ID 703046

The non-ciliated cuboidal epithelial cells in bronchioles that secrete important defense markers are
called

1. Goblet cells

2. Basal cells

3. Langerhans cells

4. Club cells

Answer 4
Club cells are non-ciliated cuboidal epithelial cells that are found in the bronchioles. They secrete a number of
important defense markers, including surfactant, which helps to prevent the collapse of the alveoli, and defensins,
which are antimicrobial peptides that help to fight infection.
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Question No. 23 / Question ID 703029

Which one of the following mRNAs is most likely to be exported out of the nucleus?

1. Spliced RNA associated with the poly A binding and cap binding complex.

2. Mis-spliced RNA with multiple stop codons, for degradation in cytosol.

3. Spliced RNA with the associated spliceosomal complex.

4. Uncapped and unspliced RNA.

Answer 1
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Question No. 24 / Question ID 703022

The solubility of NaCl is greater in water than ethanol. What physical property of the solvent governs
this difference?

1. Surface tension

2. Viscosity

3. Dielectric constant

4. Boiling point

Answer 3

Source: Fundamental and Practice, Life Sciences – 1
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Question No. 25 / Question ID 703062

Directional Selection for a particular trait will lead to the frequency of the trait:

1. being normally distributed in the population.

2. always showing a left-skewed distribution in the population.

3. always showing a right-skewed distribution in the population.

4. showing either a right- or a left-skewed distribution in the population.

Answer 4
The direction of the change in frequency will depend on the direction of the selection pressure. If the selection
pressure is for a trait that is more common in the population, the frequency of the trait will increase. If the selection
pressure is for a trait that is less common in the population, the frequency of the trait will decrease.
The distribution of the trait in the population may be either right-skewed or left-skewed, depending on the direction
of the selection pressure. A right-skewed distribution means that the trait is more common in the population than it
would be if there was no selection pressure. A left-skewed distribution means that the trait is less common in the
population than it would be if there was no selection pressure.
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Question No. 26 / Question ID 703059

A positive association between absolute average individual fitness and population size over
some finite interval is known as

1. Allee effect

2. Founder effect

3. Rensch’s rule

4. Bergmann’s rule

Answer 1
The Allee effect refers to a positive association between absolute average individual fitness and population size over a 
certain range. It suggests that individuals in small populations may have reduced fitness due to difficulties in finding 
mates, cooperation, or other factors. 

Source: Fundamental of Ecology and Environment
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Question No. 27 / Question ID 703060
Given below are characteristic traits found in sun- or shade-acclimated leaves
A. High dry mass per unit area
B. Higher number of chloroplasts per area
C. Lower Chl-a/Chl-b ratio
D. Lower dark respiration per area
E. Higher light harvesting complexes per area
Select the option that has all correct characteristics for shade-acclimated leaves?
1. A, Band C
2. C, D and E
3. A, C and D
4. B, C and D

Answer 2

Source: Fundamental and Practice, Life Sciences – 1
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Question No. 28 / Question ID 703038
Which one of the following describes an amphisome?
1. It is an intermediate/hybrid organelle produced through the fusion of endosome with autophagosomes within cells.
2. It is a double-membrane sequestering vesicle that is the hallmark of the intracellular catabolic process called

macroautophagy.
3. It is a compartment fanned when autophagosome fuses with a lysosome.
4. It is a vacuole that arises when membranes of the ER sequester parts of the cytoplasm.

Answer 1

Source: Fundamental and Practice, Life Sciences – 1
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Question No. 29 / Question ID 703056

Which one of the following species of birds is known to migrate across the Himalayas?
1. Sarus Crane
2. Red-vented Bulbul
3. Jacobin Cuckoo
4. Bar-headed Goose

Answer 4
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Question No. 30 / Question ID 703065

Which one of the following types of promoters would NOT be used within the T-DNA for expression of a
negative selection marker gene for generation of transgenic plants by Agrobacterium-mediated
transformation?

1. strong constitutive promoter

2. tissue-specific promoter

3. substrate-inducible promoter

4. stress-inducible promoter

Answer 1
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Question No. 31 / Question ID 703039

Homeotic selector genes are responsible for the specification of Drosophila body parts. Which one of the
following identities would you expect if the ultrabithorax gene is deleted?
1. The third thoracic segment is transformed to another second thoracic segment and a fly with four wings.
2. The third thoracic segment develops halteres.
3. The second thoracic segment loses wings.
4. The first and second thoracic segments fuse and wings are formed on the third thoracic segment.

Answer 1

Source: Fundamental and Practice, Life Sciences – 2
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Question No. 32 / Question ID 703049

Segregation of alleles can occur either at anaphase I or anaphase II of meiosis. Which one of the following
is an ideal model system for identifying the stage at which allelic segregation occurred?
I. Arabidopsis thaliana
2. Drosophila melanogaster
3. Neurospora crassa
4. Saccharomyces cerevisiae

Answer 3

Source: Fundamental and Practice, Life Sciences – 2
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Question No. 33 / Question ID 703042
Which one of the following statements is INCORRECT?
1. Avr proteins predominantly have SecA secretion signals.
2. Avr proteins are secreted through the type III secretion system (T3SS).
3. Hypersensitive response and pathogenicity (HRP) cluster proteins are involved in the secretion of Avr proteins.
4. Some of the components of the T3SS pathway are conserved between animal- and plant-pathogenic bacteria.

Answer 1
Avr proteins are secreted through the type III secretion system (T3SS), which is a complex molecular machine that
injects proteins into host cells. The T3SS is not part of the SecA secretion pathway, which is a more general
mechanism for exporting proteins from bacteria.
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Question No. 34 / Question ID 703025

Which one of the following statements about LINEs present in the human genome is TRUE?
1. LINEs preferentially localize to AT-rich DNA.
2. LINEs cannot transpose independently.
3. By parasitizing on the SINE element transposition machinery, LINEs can attain very high copy number.
4. The Alu family is the most prominent LINE family in terms of copy number.

Answer 1

Source: Fundamental and Practice, Life Sciences – 2
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Question No. 35 / Question ID 703069

Which one of the following methods is best suited to estimate the population size of fish?
1. Camera Trap
2. Line Transect
3. Point count
4. Mark-Recapture

Answer 4

Source: Fundamental and Practice, Life Sciences – 1
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Question No. 36 / Question ID 703037

Clonogenic neoblasts are involved in planarian (flatworm) regeneration. This is an example of:
1. epimorphosis
2. morphallaxis
3. stem cell-mediated regeneration
4. compensatory regeneration

Answer 3



Pathfinder Academy

Question No. 37 / Question ID 703045

The hemolysis of red blood cells takes place when they are suspended in which one of the following
solutions?
1. 2.0% NaCl
2. 1.5% NaCl
3. 1.0% NaCl
4. 0.5% NaCl

Answer 4
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Question No. 38 / Question ID 703057

Which one of the following terms is used for species that exploit the same resources in a similar manner?
1. Guild
2. Taxonomic order
3. Community
4. Assemblage

Answer 1

Source: Fundamental of Ecology and Environment



Pathfinder Academy

Question No. 39 / Question ID 703055

Which one of the following characteristics is NOT correct for bryophytes?
1. All bryophytes are homosporous.
2. Gametophyte is the dominant phase of the life cycle.
3. The antherozoids are always biflagellate.
4. Water is conducted by hydroids in all bryophytes.

Answer 4
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Question No. 40 / Question ID 703066

Which one of the following statements regarding molecular markers for genotyping is INCORRECT?
1. Polymorphism in intronic regions of a gene cannot be used for trait mapping.
2. Codominant molecular markers can be used to detect heterozygosity.
3. Sequence Tagged Microsatellite Sites (STMS) and Simple Sequence Repeat Polymorphisms (SSRPs)

are based on polymorphisms in repetitive DNA sequences.
4. Restriction Fragment Length Polymorphisms (RFLPs) and Simple Sequence Repeats (SSRs) are multi-

allelic markers.

Answer 1
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Question No. 41 / Question ID 703047

Which one of the following factors inhibits renin secretion?
1. Increased level of plasma catecholamines.
2. Increased blood pressure in the afferent arterioles leading to glomerulus.
3. Increased activity of sympathetic nerves connected to kidney.
4. Prostaglandins.

Answer 2



Pathfinder Academy

Question No. 42 / Question ID 703030

Which one of the following translation factors is used at the step of translation initiation and defined as
anti-association factor for 30S and 50S subunit interactions?
1. IF-1
2. IF-2
3. IF-3
4. RRF

Answer 3

Source: Fundamental and Practice, Life Sciences – 2
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Question No. 43 / Question ID 703048

Which one of the following is correct regarding zeitgebers?
1. Have no effect on biological rhythms
2. Sense biological rhythms
3. Synchronize biological rhythms
4. Abolish biological rhythms

Answer 3

Source: Fundamental and Practice, Life Sciences – 2
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Question No. 44 / Question ID 703033

The mode of action of cholera toxin in causing diarrhoea is by:
1. inactivating Gi protein.
2. continuous activation of adenylyl cyclase.
3. locking Gs protein in an inactive state.
4. rapidly hydrolyzing GTP to GDP.

Answer 2

Source: Fundamental and Practice, Life Sciences – 1
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Question No. 45 / Question ID 703031

Which one of the following codons is used to code for selenocysteine in Escherichia coli?
1. UGA
2. UAA
3. UAG
4. UCC

Answer 1

Source: Fundamental and Practice, Life Sciences – 2
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Question No. 46 / Question ID 703067

A patient was injected with Purified Protein Derivative (PPD) to diagnose TB disease or a previous
exposure to Mycobacterium tuberculosis. The injected area, when inspected after 48-72 hours was found to
develop induration (thick, hardened bulge). Which of the following cells will be predominant at this site?
1. Neutrophils and mast cells
2. Helper T cells and macrophages
3. Eosinophils and mast cells
4. Natural killer and dendritic cells

Answer 2

Source: Fundamental and Practice, Life Sciences – 1
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Question No. 47 / Question ID 703027

A temperature sensitive S. pombe mutant exhibits cell cycle arrest both at the G1 to S, as well as at the G2
to M transition phases. This is possibly a mutant of:
1. Clb1
2. Cyclin B
3. Cdc2 only
4. Cdc2 and Clb3

Answer 3

Source: Fundamental and Practice, Life Sciences – 1
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Question No. 48 / Question ID 703034

Which one of the following is the communicating junction linking adjacent cells in plants, which permits
small molecules to pass from cell to cell while blocking the passage of most large molecules?
1. Adherens junction
2. Gap junction
3. Plasmodesmata
4. Hemidesmosome

Answer 3

Source: Fundamental and Practice, Life Sciences – 1
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Question No. 49 / Question ID 703044

Which one of the following statements regarding PEPCase is INCORRECT?
1. During the day, C4 PEPCase is inactive whereas CAM PEPCase is active.
2. PEPCase is inactivated by dephosphorylation.
3. PEPCase kinase phosphorylates PEPCase.
4. The synthesis of PEPCase kinase is modulated by circadian rhythm in CAM leaves.

Answer 1
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Question No. 50 / Question ID 703021

Which one of the following sugars will not reduce Tollen's reagent?

Answer 4
Tollen's reagent is a solution of ammoniacal silver nitrate that is commonly used to test for the presence of reducing
sugars. Disaccharides like sucrose, trehalose not capable of reducing ferric or cupric ion are called non-reducing
sugar.
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Question No. 1 / Question ID 703143

Following statements are about the features of immunoassays used to assay biomolecules:
A. Radio-immunoassays (RIAs) are more sensitive than Enzyme-linked immunosorbent assays (ELISAs)

with chromogenic substrates.
B. ELISAs with chromogenic substrates are more sensitive than ELISAs with chemiluminogenic substrates.
C. ELISPOT measures the number of cells capable of secreting particular biomolecules using a substrate

that gives soluble product with enzyme reaction.
D. In Western blot analysis the product of enzyme-substrate reaction localizes at the site precisely where

the antibody-enzyme conjugate binds to its specific protein band.
Which of the following options represents the combination of all correct statements:
1. A and C 2. A and D
3. B and C 4. B and D

Answer 2
The ELISPOT assay is based on the principle of enzyme-linked immunosorbent assay (ELISA) and is commonly used to 
measure the frequency of antigen-specific cells in a sample. It is a widely used laboratory technique that allows the 
detection and quantification of cytokine-producing cells at the single-cell level. 
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Question No. 2 / Question ID 703083
The following statements are made about the E. coli SOS response to DNA damage:
A. RecA-DNA filament complex stimulates the autoproteolytic activity of the LexA repressor.
B. RecA is activated due to the blunt ends of double-strand breaks caused by DNA damage-inducing agents.
C. The SOS response includes the activation of synthesis of translesion polymerases.
D. The destruction of LexA promotes synthesis of photolyase which acts along with RecA to reverse the

pyrimidine dimer formation process.
Which one of the following options represents the combination of all correct statements?
1. A and D 2. B and D
3. A and C 4. C and D

Answer 3
The key regulatory proteins are LexA repressor and RecA protein. The LexA acts as a transcriptional repressor for SOS responsive
genes (over 50 genes) that participate in processes such as DNA repair, homologous recombination and translesion DNA replication.
During normal growth, LexA proteins bind with specific operator sequences (called SOS box) located in the promoter region and
repress transcription. In E. coli, any block to DNA replication caused by DNA damage produces a signal that activates the E. coli RecA
protein. Activation of RecA causes autocatalytic proteolytic cleavage of the LexA repressor. Cleavage occurs at a specific Ala-Gly
peptide bond. RecA protein has two quite different types of activity. It acts as a co-protease and stimulates protease activity.

Source: Fundamental and Practice, Life Sciences – 2
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Question No. 3 / Question ID 703071

What is the pH of a 10–7 M solution of HCI?

1. 6.00

2. 6.79

3. 7.00

4. 7.50

Answer 2
[H+] from HCl = 10−7 M
[H+] from H2O = 10−7 M
Total [H+] = 2 × 10−7 M
pH = −log (2 × 10−7) 

= 7 − log2 
= 7 – 0.301 
= 6.69
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Question No. 4 / Question ID 703093
ERK.5 is a MAP kinase that is activated upon phosphorylation by MEK5. MEK5 binds with MEKK2 when co-expressed. HEK293
cells were transfected with plasmid encoding ERK.5 , along with plasmids encoding either MEK5 alone, or MEKK2 alone, or both
MEKK2 and MEK5, or both MEKK2 and MEK5AA (MEK5 mutant). Lysates of transfected cells were analysed by Western blotting
using anti-ERK.5 antibody as shown below:

Answer 4

From the data in the figure above, the following conclusions were drawn:
A. Full activation of ERK.5 requires both MEKK2 and MEK5.
B. Phosphorylation with MEKK2 alone suggests that it can activate

ERK.5 without MEK5.
C. Difference in the levels of phosphorylation with MEKK2 alone and

MEKK2 + MEK5 is due to more phosphorylation at the same site.
D. Phosphorylation with only MEKK2 transfection suggests that it

might be associating with endogenous MEK5 to get partially
activated, leading to ERK5 phosphorylation to some extent.

E. MEK5AA might be a dominant-negative mutant of MEK5 which
prevents signaling through active endogenous MEK5.

Which of the following options represents the combination of all correct
statements?
1. A, Band C 2. B, C and E
3. C, D and E 4. A, D and E
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Question No. 5 / Question ID 703124
It has been observed that within a flowering season a plant may produce more male flowers which may be
correlated with the longevity of the flowers and the seasonal distribution of flowering in the plant. Which one of
the following arguments do NOT support this observation of sex-specific floral phenology.
1. Females are often resource limited and therefore pollination levels will be increased by producing more

male flowers.
2. Fluctuations in the rainfall pattern can influence pollinator service due to altered physiology of the plant

during its reproduction, leading to a shift in flowering phenology of both sexes.
3. Plasticity in sex and their flowering phenology is determined neither by resource status of a taxa nor by

fluctuations in climatic factors.
4. Male competition will favour floral features that improve pollinator visits and therefore more male flowers.

Answer 3
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Question No. 6 / Question ID 703092
The following patterns of gene expression were obtained after activating Notch-1 receptor with two different
ligands DII-1, and DII-4.

Answer 4

Which one of the following statements depicts the correct
interpretation of observations?
1. The Notch pathway ligands Dll-1 and DII-4 both bind to

the Notch-1 receptor but activate different downstream
effectors with similar dynamics.

2. DII-1 induces sustained responses, which preferentially
activate the transcriptional target Hes-1.

3. Dll-4 induces pulsatile responses in response to NICD,
which are required for activating Hey-1.

4. The Notch pathway ligands Dll-1 and Dll-4 both bind to
the Notch-1 receptor but activate the downstream
effector NICD with different dynamics.
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Question No. 7 / Question ID 703145
The following table depicts the digital numbers of 12 pixels in two different bands (indicated below each pixel
group) of an image collected from the LISS-IV sensor of Resourcesat-1 satellite.

Answer 3

Which one of the following options represents the correct identification of only vegetated (darkened) pixels?
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Question No. 8 / Question ID 703099
Following statements were made regarding regeneration in different organisms:
A. The regenerating blastema cells in amphibians retain their specification even when they dedifferentiate.
B. A transgenic Hydra when made to misexpress/3-catenin will show numerous ectopic tentacles.
C. In Planaria, if the Wnt pathway is activated, then the posterior blastema would regenerate a head.
D. A regenerating blastema is formed in the mammalian liver.
Which one of the following options represents all correct statement(s)?
1. A only 2. C only
3. B and C 4. C and D

Answer 1
In blastema-mediated regeneration, differentiated cells undergo dedifferentiation to form undifferentiated cells. These cells then
start proliferating to form a mass of heterogeneous undifferentiated cells at the regenerating tip called blastema. Once a necessary
number of cells are amassed, the cells in blastema start to redifferentiate and initiate the process of morphogenesis similar to that
seen during embryogenesis. This process then culminates with the restoration of the lost tissue, either completely or partially
depending upon the organism.

Source: Fundamental and Practice, Life Sciences – 2

In compensatory regeneration, the regeneration proceeds without any blastema formation or requirement of stem cells. In this
process, differentiated cells from the vicinity are recruited to the site of injury and proliferate to replace the lost tissue. Liver
regeneration is a prime example of compensatory regeneration.
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Question No. 9 / Question ID 703130
A food chain involving Spartina (a plant), the marsh periwinkle snail, the blue crab and an unknown fungus was
identified in a Spartina-dominated salt marsh in North America. A study involving control and crab-exclusion
experiments revealed:
A. Radulations (scrape marks) on the leaf surface made by the snails indicate the presence of snail faeces,

fungi and dead plant tissue.
B. The fungi were present only at the radulatioms.
C. The density of the radulatioms increased with higher snail densities.
D. Spartina density decreased with increase in the snail density till it reached zero.
E. In control experiments, all four species were present till the end.
Select the option that correctly depicts the positive (+) and negative (-) interaction-type between fungi-snail and
Spartina-crab, respectively:
1. - and + 2. - and -
3. + and - 4. + and +

Answer 4 ?
Fungi-snail interaction is positive (+) because the fungus benefits from the snail's grazing, which creates openings in 
the plant tissue that allow the fungus to colonize. Spartina-crab interaction is negative (-) because the crab preys on 
the snail, which reduces the snail's population and therefore the amount of fungal growth on the plant.
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Question No. 10 / Question ID 703078
The following statements were made about the structure of the 30-nm chromatin fiber:
A. In the solenoid model, the linker DNA connects the consecutive core particles.
B. In the zig-zag model, alternating nucleosomes become interacting neighbors.
C. In the solenoid model, 12 nucleosomes are organized into two separate stacks, whereas 8 nucleosomes per turn make

a single stack in the zig-zag model.
D. H1 histone is essentially required as per the zig-zag model, but not as per the solenoid model.
E. Chromatin fibers prepared with H4 histones that lack their tails could fold into higher-order fibers.
Which one of the following options represents the combination of all correct statements?
1. A, C and D 2. A, B and E
3. A and B only 4. C and E only

Answer 3

Source: Fundamental and Practice, Life Sciences – 2
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Answer 2
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Question No. 12 / Question ID 703072

Answer 4

A polypeptide was subjected to the following treatments with the indicated results.

Which one of the following represents the primary structure of the peptide?
Carboxypeptidases and aminopeptidases are
exopeptidases that remove terminal amino
acid residues from C and N-termini of
polypeptides, respectively. Carboxypeptidase
A cleaves the C-terminal peptide bond of all
amino acid residues except Pro, Lys and Arg.
Carboxypeptidase B is effective only when
Arg or Lys are the C-terminal residues.
Carboxypeptidase C acts on any C-terminal
residue. Aminopeptidases catalyze the
cleavage of amino acids from the amino
terminus of the protein. Aminopeptidase M
catalyzes the cleavage of all free N-terminal
residues.
Source: Fundamental and Practice, Life Sciences – 1
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Answer 1

Given below are terms related to various techniques (Column X) and their features (Column Y):

Which one of the following options represents all correct matches between Column X and Column Y?

RACE (Rapid Amplification of cDNA Ends) is a PCR-based method for locating the precise start and end points of gene transcripts.
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Answer 2
Mutant analysis: The Wee1 and Cdc25 play antagonistic roles. Wee1 usually inhibits cells from initiating mitosis until their size is adequate. Hence,
loss-of-function mutations in the wee1 gene cause premature entry into mitosis resulting in small cells, whereas overproduction of Wee1 protein
increases the length of G2, resulting in elongated cells. Inhibitory phosphate is removed by protein phosphatase, Cdc25. Hence, due to loss-of-
function mutations, the cell does not divide but continues to grow.

The following statements were made about cell cycle regulation in fission yeast:

Which one of the following options represents the combination of all correct statements?
1. A, B and D 2. A, C and E
3. B, D and E 4. A, C and D
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Answer 2
5' to 3' exonuclease activity is not present in the replicative DNA polymerase (DNA polymerase III), while the proofreading 
activity is associated with the 3' to 5' exonuclease activity.

The following statements refer to factors regulating the fidelity of DNA replication.
A. The 5’ to 3' exonuclease activity of the replicative DNA polymerase.
B. Imbalanced intracellular concentrations of the four dNTPs.
C. Increased intracellular concentrations of rNTPs resulting in increased incorporation of rNTPs during DNA synthesis

which are not easily removed by the polymerase 's proof-reading activity.
D. Removal of incorrectly incorporated nucleotides by the mismatch repair system.
Which one of the following options gives the combination of all correct statements?
1. A and D only 2. B, C and D
3. B and Conly 4. A, B and D
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Answer 3

Sucrose-phosphate synthase (SPS) and sucrose-phosphate
phosphatase (SPP) are two key enzymes involved in the biosynthesis of
sucrose. Following are certain statements regarding these two
enzymes:
A. Fructose-6-phosphate is one of the substrates of SPS enzyme.
B. Fructose-6-phosphate and UDP-glucose are the substrates of SPP

enzyme.
C. Sucrose is the final product of SPP enzyme.
D. UDP is one of the products of SPS enzyme while Pi is one of the

products of SPP enzyme.
Which one of the following options represents the combination of all
correct statements?
1. A, B and C 2. A, B and D
3. A, C and D 4. B, C and D

Source: Fundamental and Practice, Life Sciences – 1
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Answer 1
One of the main signaling pathways activated by the prolactin receptor
is the JAK/STAT pathway. JAK/STAT stands for Janus kinase/signal 
transducer and activator of transcription. 

Prolactin is an anterior pituitary hormone which is lactogenic and helps milk production in mammals. The statements
below are made regarding the mechanism of action of prolactin:

Which one of the following options represents the combination of all correct statements?
1. A, B and D 2. B, C and D
3. A and E only 4. C and E only

Source: Fundamental and Practice, Life Sciences – 1
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Source: Ecology and Environment

Answer 2
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Question No. 19 / Question ID 703088

Answer 1

Source: Fundamental and Practice, Life Sciences – 2
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Question No. 20 / Question ID 703082

In eukaryotes, microtubules and actin-binding proteins influence the dynamics and organization of the cytoskeleton.
Match the cytoskeleton-binding proteins listed in column B to actin or microtubule mentioned in Column A, and their
function from those listed in Column C.

Answer 3

Source: Fundamental and Practice, Life Sciences – 1
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Answer 4

Source: Fundamental and Practice, Life Sciences – 1
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Answer 3

Source: Fundamental and Practice, Life Sciences – 1
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Answer 4

Source: Fundamental and Practice, Life Sciences – 1
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Answer 1

The following trees represent different evolutionary mechanisms.

Select the tree that best represents punctuated equilibrium.

1. A 2. B

3. C 4 . D

Source: Fundamental and Practice, Life Sciences – 2
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Answer 1

Given below are a set of statements about metapopulation dynamics and habitat conservation:

Which one of the following options represents the combination of all correct statements?
1. A and C 2. B and C
3. A and D 4. B and D
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Answer 4
B. Ferredoxin is reduced only in the oxidative carbon cycle. The oxidative carbon cycle involves the reduction of ferredoxin as part of the

photorespiration pathway. This reduction process helps in the conversion of 2-phosphoglycolate (a byproduct of Rubisco's oxygenase
activity) into useful compounds.

C. The product of the oxidative carbon cycle is one of the substrates of the reductive carbon cycle. The oxidative carbon cycle produces
glycine, which is then converted into serine. Serine, in turn, serves as a substrate for the reductive carbon cycle, as it can be converted
into 3-phosphoglycerate, an intermediate in sugar synthesis.
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Answer 3
Both the lambda and P1 phages are double-stranded DNA viruses. In their lysogenic states in E. coli, while the
lambda phage integrates into the genome, the P1 phage remains as a low copy number plasmid.
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Question No. 28 / Question ID 703142

Answer 2
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Question No. 29 / Question ID 703095

Answer 3

Source: Fundamental and Practice, Life Sciences – 2
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Answer 2
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Answer 3

In many sexually reproducing organisms females make mate choice decisions based on male display traits. Several models have
been proposed to explain the evolution of exaggeration in male traits. Two of them have been given below in column P and
their possible descriptions in column Q.

Match the models to their appropriate description and
choose the correct option.
1. A- i, B- ii
2. A- ii, B- iii
3. A-iii, B- iv
4. A- iv, B- i



Pathfinder Academy

Question No. 32 / Question ID 703125

Answer 2

Source: Ecology and Environment
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Question No. 33 / Question ID 703106

Answer 4

Source: Fundamental and Practice, Life Sciences – 2
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Answer 3
The Nieuwkoop center cells are not mesodermal in origin. They are derived from the vegetal pole of the embryo.
BMP (Bone Morphogenetic Protein) levels are not high in the presumptive dorsal mesoderm. BMP signaling is
actually suppressed in this region by the Organizer and its secreted molecules, such as Chordin and Noggin.
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Answer 2
Simpson's reciprocal index, also known as Simpson's
diversity index, is a measure of biodiversity that takes
into account both the richness and evenness of a
community. It is calculated as the reciprocal of the
probability that two randomly chosen individuals from
the community will belong to the same species.
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Answer 4

The following figure represents the interaction between different blastomeres in a 4-cell stage of C. elegans embryo:

The following statements were made regarding the above:
A. The fate of EMS blastomere is autonomously specified.
B. The default fate of EMS blastomere is MS cell lineage.
C. Conditional specification can be observed in the development of E cell lineage.
D. Assuming that a receptor needs to be activated for E fate, a C. elegans embryo where the receptor is constitutively 

active, is likely to develop cells of E fate only in all three of the above cases.
Which one of the following options represents the combination of all correct statements?
1. A and C only 2. B and C only
3. A, B and C 4. B, C and D
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Answer 2

100 μL of cells were taken in a tube and 400 μL 0.4% Trypan Blue was
added for staining. About 20 μL of this cell suspension was added
between the hemocytometer and cover glass (refer figure below). The
hemocytometer is divided into 9 major squares of 1 mm x 1 mm size. The
height of the chamber formed with the cover glass is 0.1 min. Empty
circles indicate unstained cells and solid circles indicate stained cells.
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Answer 3

Mass spectrum of a pure peptide recorded in the positive ion mode is
shown below.

(A) What is the reason for multiple peaks in the mass spectrum of a pure
peptide? (B) Which peak corresponds to the monoisotopic species of the
peptide? (C) What is the monoisotopic mass of the peptide? Select the
right answers from the options given below.
1. (A) 13C isotope distribution, (B) peak V and (C) 1128.56 Da
2. (A) 14C isotope distribution, (B) peak I and (C) 1124.55 Da
3. (A) 13C isotope distribution, (B) peak I and (C) 1124.55 Da
4. (A) 14C isotope distribution, (B) peak V and (C) 1128.56 Da
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Question No. 39 / Question ID 703076

Answer 3
The specific activity of an enzyme is defined as the amount of enzyme activity (measured in enzyme units) per unit of protein. It is a
measure of the enzyme's catalytic efficiency and is often used to assess the purity of an enzyme preparation. Specific activity is
calculated by dividing the total enzyme activity by the amount of protein present in the sample. It provides a measure of the
concentration of active enzyme molecules in relation to the total protein content.

Some properties of enzymes are listed in column X, and their kinetic expressions are listed in column Y.
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Question No. 40 / Question ID 703096

Answer 1
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Question No. 41 / Question ID 703091

Answer 4

Source: Fundamental and Practice, Life Sciences – 1
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Answer 1 (Self explanatory)

Which one of the following options represents a combination of all correct statements?
1. A and B only 2. B and C
3. C and D 4. A, B and D
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Answer 2
In temperate and subpolar regions, productivity is highest during the spring due to the transition of phytoplankton from light-
limited to nutrient-limited conditions. This is because during the winter, there is less sunlight available for photosynthesis, so
phytoplankton are limited by light. In the spring, as the days get longer and the sunlight becomes more intense, phytoplankton are
no longer limited by light and can begin to grow rapidly. This is when productivity is highest in these regions.



Pathfinder Academy

Question No. 44 / Question ID 703126

Answer 1

The diagram below depicts the cumulative fossil CO2 emissions (y axis) of different continents from the 
years 1850-2020 (x axis) .
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Question No. 45 / Question ID 703073

Answer 3

Select the correct match relevant for preventing pellagra from the options listed below.
1. C – iv 2. B - i
3. A – iii 4. D - ii
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Answer 3
Prezygotic isolation is a type of reproductive isolation that prevents the formation of a
zygote. Postzygotic isolation has referred to developmental defects in hybrids that lead
to full or partial inviability and/or infertility. Postzygotic isolation includes hybrid
inviability (development of the zygote proceeds normally but the hybrid does not
survive) and hybrid sterility (the hybrid is healthy but sterile).
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Answer 1
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Answer 1
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Answer 4
Parsimony assumes the evolutionary events are rare. 
The tree with fewest evolutionary events is the most likely one.

In four taxa (A, B, C and D), two characters (shape and color) were scored to infer their phylogenetic relationship.
The two character states for shape were square and round while the two character states for color were black and
yellow. The character distribution is given in the table below.

Using the above data, four trees were built using the method of maximum parsimony which are given below.

Select the option that represents the two most 
parsimonious trees.
1. A and B
2. C and D
3. B and C
4. A and D
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Answer 4

Source: Fundamental and Practice, Life Sciences – 1
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Answer 1 (Information based)

India has designated regions as sanctuaries or national parks (column Q) dedicated for the conservation 
of specific species (column P).
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Answer 4
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Answer 4
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Answer 3

Source: Fundamental and Practice, Life Sciences – 1
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Answer 3
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Answer 3

Some ligands/stimuli that operate through G protein-coupled receptors (GPCRs) are listed in column X, and the most 
common effectors through which they act are listed in column Y.
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Answer 2
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Question No. 57 / Question ID 703081
Answer 2
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Question No. 58 / Question ID 703103
The following statements are made regarding the nitrogenase enzyme involved in the reduction of atmospheric 
nitrogen to ammonia:

Answer 4

Source: Fundamental and Practice, Life Sciences – 2
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Answer 2 (Information based)

Given below are the list of abiotic environmental factors (Column X) and their primary effects (Column Y) in plants:
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Answer 3
Pitch refers to the perceived frequency of a sound wave. Loudness refers to the perceived intensity or volume of a
sound. The loudness of a sound is directly correlated with the amplitude of a sound wave. The pitch of a sound is
directly correlated with the frequency of the sound wave. The pitch of the average male voice in conversation is
lower than that of the average female voice.

The following statements are made below about hearing phenomena of sound waves:
A. The loudness of a sound is inversely correlated with the amplitude of a sound wave.
B. The loudness of a sound is directly correlated with the amplitude of a sound wave.
C. The pitch of a sound is directly correlated with the frequency of the sound wave.
D. The pitch of a sound is inversely correlated with the frequency of the sound wave.
E. The pitch of the average male voice in conversation is lower than that of the average female voice.
F. The pitch of the average male voice in conversation is higher than that of the average female voice.
Choose the combination of all correct statements:
1. A, C and E 2. B, D and F
3. B, C and E 4. A, D and F



Pathfinder Academy

Question No. 61 / Question ID 703115

Answer 1
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Question No. 62 / Question ID 703075

The conversion of pyruvate to acetyl-CoA, catalyzed by highly organized multienzyme pyruvate dehydrogenase
complex, is an oxidative decarboxylation process. In the overall reaction, the carboxyl group of pyruvate is lost as
CO2, while the remaining two carbons form the acetyl moiety of acetyl-CoA. The reaction is highly exergonic and
essentially irreversible in vivo. E1 first catalyzes the decarboxylation of pyruvate, producing hydroxyethyl-TPP, and
then the oxidation of the hydroxyethyl group to an acetyl group. The electrons from this oxidation reduce the disulfide
of lipoate bound to E2, and the acetyl group is transferred into thioester linkage with on –SH group of reduced
lipoate. E2 catalyzes the transfer of the acetyl group to coenzyme A, forming acetyl-CoA. E3 (Dihydrolipoyl
dehydrogenase) catalyzes the regeneration of the disulfide (oxidized) form of lipoate; electrons pass first to FAD and
then to NAD+.

Source: Fundamental and Practice, Life Sciences – 1

Answer 4
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Answer 2
Hardy–Weinberg principle is based on certain assumptions. The major assumptions are necessary for the Hardy-Weinberg principle 
to hold – Random mating, No natural selection, No mutation, No migration and Large population size.
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Answer 2
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Answer 2

A researcher wanted to test the effect of different chemical agents on double stranded DNA (dsDNA). dsDNA was taken
in tubes (A B, C and D), and four different agents were added individually to each tube. The researcher however forgot
to label them. The properties of the added chemical agents on dsDNA were analyzed. The possible product (Column X)
and the specific action of the chemical agents are listed in Column Y.
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Answer 4

A list of probable mapping populations denoted by I to IV in the
figure and their status of genetic mortality is given below.
A. I - Recombinant inbred lines (RILs) - immortal
B. II - Doubled haploid - Not immortal
C. III - F2:3 - Not immortal
D. IV - Near isogenic Lines (NILs) - immortal
Which one of the following options represents the combination
of all correct matches?
1. C only
2. A and D only
3. B and Conly
4. A, C andD

Different types of mapping populations that can be created using a variety of
methods are presented as I to IV in the figure below:
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Question No. 67 / Question ID 703084

Answer 4

The following statements are made about telomeres:
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Question No. 67 / Question ID 703084

Source: Fundamental and Practice, Life Sciences – 2

Answer 4
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Answer 2

T4 phages were plated on three E. coli bacterial plates labelled I, II and III. The phenotypes obtained
are depicted in the picture below. The black spots represent plaques.

The following combination of conditions were given to explain the results obtained:

From the options listed below, select the one that accurately lists the E. coli strain type and the corresponding rll
locus type.
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Answer 2

Source: Fundamental and Practice, Life Sciences –1
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Answer 2

A researcher isolated chromatin from mammalian cells and digested with micrococcal nuclease in different tubes for 1 h, 3 h, 6 h,
and 12 h. Thereafter, D A was purified from all the digested chromatin samples, and two independent Southern blot hybridization
experiments were performed with probe-I and probeI-lI. The probe-I and probe-II correspond to different loci of the
chromosome(s). The images below represent the Southern blot hybridization pattern generated by probe-I and probe-II.

Following statements were made to explain the results of the Southern blot experiments.
A. Size of probe-II is smaller than probe-I.
B. Probe-I may correspond to the centromeric region of the chromosome.
C. Probe-I may correspond to a hypomethylated locus of the genome.
D. Probe-II may correspond to an euchromatic locus of the genome.
Which one of the following options represents the combination of all correct statements?
1. A and C 2. B and D
3. A only 4. B only

Micrococcal nuclease (Mnase), derived from
Staphylococcus aureus, is an endo-
exonuclease that exhibits relatively non-
specific activity towards both RNA and DNA
substrates. The centromeric region of the
chromosome, known as the heterochromatin
region, is highly condensed. As a result, it is
less susceptible to digestion by Mnase.
Consequently, when subjected to Mnase
treatment in separate tubes for 1 hour, 3
hours, 6 hours, and 12 hours, the level of
digestion is not significantly high in this
region. On the other hand, the euchromatin
region of the chromosome, which is less
condensed, is more sensitive to Mnase.
Therefore, the degree of digestion with
Mnase in separate tubes for 1 hour, 3 hours, 6
hours, and 12 hours progressively increases
over time in this region.
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Answer 1
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Answer 1

Genetic screens for mutants affecting development of leaf trichomes have led to the discovery of genes
regulating trichome patterning - especially trichome density and spacing as depicted in the figure below.
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Answer 2
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Answer 1
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Answer 2

Alleles A, a, B and b can be distinguished on the basis of their mobility on an agarose gel. These genes are present on the
same chromosome. In the gel image below, the band pattern reflects the alleles in parents and their progeny (number reflects
the progeny counted).
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Answer 2

Which one of the following options represents the combination of all INCORRECT statements?

1. A,B C 2. B, C,D

3. C, D, E 4. D, E, F
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