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General Instructions

1. The AP EAMCET 2025 Engineering examination (May 19— Shift 2) is conducted
in Computer-Based Test (CBT) mode.

2. The duration of the test is 3 hours.
3. Each question carries 1 mark. There is no negative marking.

4. The medium of the question paper is English and Telugu/Urdu (as opted by the
candidate).

5. Candidates must report at the test center at least 90 minutes before the commence-
ment of the examination.

6. Candidates must carry:
e AP EAMCET 2025 Hall Ticket
e Filled-in Online Application Form (printout)
e Valid Photo ID Proof (Aadhaar, Passport, PAN, Driving Licence, etc.)

7. Rough work must be done only on the provided rough sheets. Additional sheets will
not be provided.

8. Use of calculators, mobile phones, smart watches, or any electronic devices is strictly
prohibited.

9. Follow the invigilator’s instructions carefully. Any malpractice will result in disqual-
ification.

Botany

1. Assertion (A): Molecular interactions results in emergent properties at a higher level of
organization.

Reason (R): All living phenomena are due to underlying interactions.

Identify the correct option from the following:

(A) (A) and (R) are true. (R) is correct explanation for (A)

(B) (A) and (R) are true. But (R) is not correct explanation for (A)

(C) (A) is true, but (R) is false.

(D) (A) is false, but (R) is true.

Correct Answer: (A) (A) and (R) are true. (R) is correct explanation for (A)

Solution:



Step 1: Understanding the Concept: Living organisms are organized in a hierarchy
(Macromolecules — Cells — Tissues — Organs, etc.). Properties that exist at a higher level
of organization but are absent at the lower level are called emergent properties.

Step 2: Analyzing the Statements:

e Assertion (A): ”"Molecular interactions results in emergent properties...” This is True.
For example, the properties of a tissue are not present in its constituent cells but arise as
a result of interactions among the constituent cells. Similarly, properties of cellular
organelles arise from the molecular interactions of their components.

e Reason (R): 7All living phenomena are due to underlying interactions.” This is True.
Life itself is a complex network of interactions.

e Relation: The reason (living phenomena are due to interactions) correctly explains why
emergent properties appear. The emergence of new properties is the direct result
(consequence) of these underlying interactions.

Step 4: Final Conclusion: Both statements are correct, and R explains A.

9 Quick Tip

Remember the classic example from NCERT: The properties of water are not present
in Hydrogen and Oxygen individually but emerge when they interact to form H»2O.
This applies to biological hierarchy as well.

2. Choose the correct statements among the following:
I. White spots on leaves are due to Puccinia.

I1. Mycelium with multinucleated cytoplasm is called coenocytic.
ITI. Bacteria produce endospores under unfavourable conditions.
IV. Gonyaulazr release toxins to kill fish.

(A) I, 11, II1

(B) 1L, III, IV

(C) I, III, IV

(D) I, II, IV

Correct Answer: (B) II, III, IV

Solution:
Step 1: Analyzing each statement:

e Statement I: ”White spots on leaves are due to Puccinia.” Incorrect. White spots on
mustard leaves are caused by the parasitic fungus Albugo candida. Puccinia causes Rust
disease (e.g., Wheat Rust).

e Statement II: "Mycelium with multinucleated cytoplasm is called coenocytic.”
Correct. In some fungi (like Phycomycetes), septa are absent, and the hyphae are
continuous tubes filled with multinucleated cytoplasm. This condition is called
coenocytic.



e Statement III: "Bacteria produce endospores under unfavourable conditions.”
Correct. Spore formation (Endospores) is a method of perennation (survival), not
reproduction, used by bacteria to survive harsh environments.

e Statement IV: ” Gonyaulax release toxins to kill fish.” Correct. Gonyaulaz is a
Dinoflagellate responsible for "Red Tides”. They release toxins (saxitoxins) that can
cause paralysis and death in marine animals like fishes.

Step 2: Conclusion: Statements II, III, and IV are correct.

9 Quick Tip

Mnemonics: Albugo — White spots (Albino = White). Puccinia — Rust (Puccinia
sounds like "Puke’, rust colour).

3. Assertion (A): The progress in biology was rapid during the past three decades.
Reason (R): This was due to the invention of microscope and studies of sexual patterns.
Identify the correct option from the following:

(A) Both (A) and (R) are true. (R) is correct explanation of (A)

(B) Both (A) and (R) are true, but (R) is not the correct explanation of (A)

(C) (A) is true, but (R) is false

(D) (A) is false but (R) is true

Correct Answer: (C) (A) is true, but (R) is false

Solution:

Step 1: Analyzing the Assertion: The progress in biology has indeed been explosive in
recent decades (last 30-40 years), especially with the advent of Molecular Biology,
Recombinant DNA technology, and Bioinformatics. (A) is True.

Step 2: Analyzing the Reason: The simple microscope was invented by Antonie van
Leeuwenhoek in the 17th century, and the compound microscope followed. While
fundamental, these inventions are centuries old and do not explain the "rapid progress during
the past three decades”. Recent progress is driven by advanced tools like PCR, DNA
sequencing, etc. (R) is False in this context.

@ Quick Tip

Pay attention to the timeline in Assertions. ”Past three decades” refers to the era of
Biotechnology/Genetics (1990s-2020s), whereas the microscope is an ancient invention
in biological terms.

4. Study the following and identify the correct combinations.
(A) I, 1T
(B) II, IV



S.No. List-1I List - IT List - ITI

I. Algae Phaeophyceae  Sargassum
II. Bryophyta Hepaticopsida  Marchantia
I11. Pteridophyta  Pteropsida Equisetum
Iv. Gymnosperms  Gnetopsida Pinus

(C) I, 111

(D) 11, III

Correct Answer: (A) I, 11

Solution:
Step 1: Checking each combination:

e I: Algae — Class: Phaeophyceae (Brown Algae) — Example: Sargassum.
Correct. Sargassum is a brown alga.

e II: Bryophyta — Class: Hepaticopsida (Liverworts) — Example: Marchantia.
Correct. Marchantia is a classic liverwort.

e ITI: Pteridophyta — Class: Pteropsida — Example: Equisetum.
Incorrect. Equisetum (Horsetails) belongs to the class Sphenopsida. Pteropsida
includes ferns like Dryopteris.

e I'V: Gymnosperms — Class: Gnetopsida — Example: Pinus.
Incorrect. Pinus belongs to the class Coniferopsida. Gnetopsida includes Gnetum.

Step 2: Conclusion: Only combinations I and II are correct.

Q Quick Tip

Pteridophytes classes: 1. Psilopsida (Psilotum) 2. Lycopsida (Selaginella) 3. Sphenop-
sida (Fquisetum) 4. Pteropsida (Pteris)

5. Match the following:

List - 1 List - II

A. Velamen Roots L. Watermelon
B. Axillary buds as tendrils IT. Fichhornia
C. Floral buds as storage food III. Vanda

D. Swollen petiole IV. Agave
(A)A-IL,B-III,C-1I,D- 1V
(B)A-TII,B-1I,C-1,D - III
(C)A-I,B-1,C-1II, D - IV
(D)A-TII,B-1,C-1V,D-1I

Correct Answer: (D) A-II[B-1,C-1V,D-1I

Solution:
Step 1: Matching List I with List II:



e A. Velamen Roots: These are specialized hygroscopic roots found in epiphytes to
absorb moisture from the air. Example: Vanda (Orchid). — (III)

e B. Axillary buds as tendrils: In plants like gourds (Cucurbitaceae), axillary buds are
modified into tendrils for climbing. Example: Watermelon. — ()

e C. Floral buds as storage food: In some plants, floral buds are modified into
vegetative propagules called bulbils which store food. Example: Agave. — (IV)

e D. Swollen petiole: In aquatic plants, the petiole becomes swollen and spongy to
provide buoyancy. Example: Eichhornia (Water Hyacinth). — (II)

Step 2: Final Combination: A-III, B-1, C-IV, D-II.

9 Quick Tip

Tendril Origins: - Axillary bud modified: Watermelon, Grapevine. - Leaf modified:
Pea.

6. The margins of sepals or petals are overlap one another but not in particular
direction

Options:

(A) Twisted

(B) Imbricate

(C) Valvate

(D) Vexillary

Correct Answer: (B) Imbricate

Solution:
Step 1: Understanding Aestivation types: Aestivation is the mode of arrangement of
sepals or petals in a floral bud.

e Valvate: Sepals/petals just touch each other at margins, without overlapping.

e Twisted: One margin of the appendage overlaps that of the next one and so on (regular
direction).

e Imbricate: Margins overlap one another but not in any particular direction.
Examples: Cassia, Gulmohar.

e Vexillary: Special arrangement with one large standard, two lateral wings, and two
smallest keels (Papilionaceous).

Conclusion: The description matches Imbricate aestivation.

9 Quick Tip

Key phrase: "Not in particular direction” = Imbricate. ”Regular/One direction over-
lap” = Twisted.




7. Assertion (A): Presence of Eichhornia in a pond can lead to the death of fishes.
Reason (R): It is an invasive weed and occupies the total pond.

Identify the correct option from the following:

(A) (A) and (R) are true. (R) is correct explanation for (A)

(B) (A) and (R) are true. But (R) is not correct explanation for (A)

(C) (A) is true, but (R) is false.

(D) (A) is false, but (R) is true.

Correct Answer: (B) (A) and (R) are true. But (R) is not correct explanation for (A)

Solution:

Step 1: Analyzing the Assertion: Fichhornia crassipes (Water Hyacinth) grows
excessively in stagnant water bodies. This leads to the death of aquatic life like fishes. (A) is
True.

Step 2: Analyzing the Reason: Fichhornia is indeed the " Terror of Bengal”, one of the
most invasive weeds, and it spreads rapidly to cover the entire surface of the water body. (R)
is True.

Step 3: Analyzing the Explanation: Why do the fish die? The direct cause is the
depletion of dissolved oxygen (increase in Biological Oxygen Demand - BOD) caused by
the dense mat blocking sunlight and air exchange, and the decaying organic matter. While
the fact that it "occupies the total pond” leads to these conditions, the mere physical
occupation is not the direct scientific explanation for death (which is oxygen
starvation/suffocation). The Reason statement describes the habit of the weed, not the
physiological mechanism of fish death. Therefore, R is not the correct explanation in the strict
biological sense required by the question setter.

9 Quick Tip

For R to be the correct explanation, it should usually link the cause and effect directly.
Ideally: "Fish die because Fichhornia drains oxygen from the water.” Here, R says it
"occupies the pond”, which is a step removed from the direct cause.

8. In the flowering plants, a mature female gametophyte is derived from the
megaspore mother cell by

(A) One Mitotic division and three Meiotic divisions

(B) One Meiotic and one Mitotic division

(C) One Meiotic and three Mitotic divisions

(D)

Three Meiotic and one Mitotic division
Correct Answer: (C) One Meiotic and three Mitotic divisions

Solution:

Step 1: Process of Megasporogenesis (MMC to Megaspore): The Megaspore Mother
Cell (MMC, 2n) undergoes one Meiotic division to form a linear tetrad of 4 haploid
megaspores (n). Usually, 3 degenerate and 1 remains functional.



Step 2: Process of Megagametogenesis (Megaspore to Gametophyte): The
functional megaspore nucleus undergoes three sequential free-nuclear Mitotic divisions:
1. 1 nucleus — 2 nuclei 2. 2 nuclei — 4 nuclei 3. 4 nuclei — 8 nuclei This results in an
8-nucleate, 7-celled mature embryo sac (female gametophyte).

Step 3: Total Divisions: Total = 1 Meiosis (to form spores) + 3 Mitoses (to form
gametophyte).

Q Quick Tip

Formula for Polygonum type embryo sac: MMC Metosis, 4 Spores Selection, 1 Bune-
. 3x Mitosis .

tional ——— 8 Nuclei.

9. Identify the plants in sequence with the following characters
I. Tendrillar climber, odd sepal anterior, self pollination.

II. Twisted aestivation, capsule, terminal flower.

ITI. Berry, Cladophylls, tuberous roots.

IV. Geocarpic, monoadelphous stamens, oil seeds.

(A) Asparagus, Datura, Arachis, Pisum

(B) Pisum, Asparagus, Arachis, Datura

(C) Pisum, Datura, Asparagus, Arachis

(D) Datura, Asparagus, Arachis, Pisum

Correct Answer: (C) Pisum, Datura, Asparagus, Arachis

Solution:

Step 1: Analyzing Character I: " Tendrillar climber, odd sepal anterior, self pollination.”
This describes the family Fabaceae. specifically the Garden Pea (Pisum sativum). Note:
Odd sepal anterior is a key floral diagram feature for Fabaceae.

Step 2: Analyzing Character II: "Twisted aestivation, capsule, terminal flower.” This is
characteristic of Solanaceae (e.g., Datura). Datura has a solitary terminal flower and fruit is
a capsule. Aestivation of corolla is twisted /plicate.

Step 3: Analyzing Character III: ”"Berry, Cladophylls, tuberous roots.” Cladophylls
(modified stems for photosynthesis) are distinct in Asparagus (Liliaceae). It also has
tuberous roots (fasciculated).

Step 4: Analyzing Character IV: ”Geocarpic, monoadelphous stamens, oil seeds.”
Geocarpic means the fruit develops inside the earth. This is unique to Groundnut (Arachis
hypogea). Fabaceae members generally have diadelphous stamens, but Arachis is an
exception with monoadelphous stamens.

Sequence: Pisum - Datura - Asparagus - Arachis.

9 Quick Tip

”Geocarpic” is the biggest hint for Arachis (Groundnut). ”Odd sepal anterior” is a
technical term often tested for Fabaceae.




10. Match the following

List - 1 List - 11

A. Amoeboid L. Columnar epithelial cells
B. Elongated II. Nerve cell

C. Long and narrow I1II. Tracheid

D. Branched and long cells IV. WBC

A) A-1V, B-I11, C-I, D-II

C) A-1V, B-11I, C-11, D-I

(A) A
(B) A-II, B-I1I, C-1V, D-I
(C) A
(D) A-1V, B-1, C-I11, D-II

Correct Answer: (A) A-1V, B-11I, C-1, D-1I

Solution:
Step 1: Matching shapes to cells (based on NCERT Cell Structure chapter):

e A. Amoeboid: White Blood Cells (WBCs) like macrophages and neutrophils change
shape like an Amoeba to perform diapedesis (squeezing through capillaries). — (IV)

e B. Elongated: Tracheids (xylem elements) are described as elongated or tube-like cells
with tapering ends. — (III)

e C. Long and narrow: Columnar epithelial cells are tall and narrow (pillar-like). — (I)

e D. Branched and long cells: Nerve cells (Neurons) are the longest cells and are
branched (dendrites/axons) to transmit impulses. — (II)

Step 2: Conclusion: Matches: A-1V, B-III, C-I, D-II.

¢ Quick Tip

Associate ”Branched” immediately with Neurons (Nerve cells) for rapid elimination of
options.

11. Assertion (A): Non polar tails of saturated hydrocarbons are protected from aqueous
environment.

Reason (R): Hydrophilic heads are on the outside of the membrane.

Identify the correct option from the following:

(A) Both (A) and (R) are true, and (R) is correct explanation of (A)

(B) Both (A) and (R) are true, but (R) is not the correct explanation of (A)

(C) (A) is true, but (R) is false

(D) (A) is false, but (R) is true

Correct Answer: (A) Both (A) and (R) are true, and (R) is correct explanation of (A)

Solution:



Step 1: Analyzing the concept of Cell Membrane: The cell membrane is a lipid
bilayer. The lipids are amphipathic, meaning they have a polar (hydrophilic/water-loving)
head and a non-polar (hydrophobic/water-fearing) tail.

Step 2: Analyzing Assertion (A): The non-polar tails (composed of saturated
hydrocarbons) are hydrophobic. To avoid contact with water (the aqueous environment inside
and outside the cell), they are tucked away. (A) is True.

Step 3: Analyzing Reason (R): The hydrophilic heads are arranged on the outer sides of
the bilayer (facing the cytoplasm and extracellular fluid). (R) is True.

Step 4: Connection: Because the hydrophilic heads are positioned on the outside (shielding
the interior), the hydrophobic tails are successfully kept away /protected from the aqueous
environment in the core of the bilayer. Thus, the arrangement (R) explains the protection (A).

9 Quick Tip

Structure determines function/property. The orientation of lipids is driven by the hy-
drophobic effect.

12. Choose the correct statements among the following

I. Plant ash includes all carbon and inorganic elements.

II. In amino acid, an amino group and acidic group on a-carbon makes it a-amino acid.
ITI. Glycerol has 3-OH groups.

IV. Acid insoluble fractions are called macro molecules.

)

) 11, IV
)L IV
)

Correct Answer: (D) II, III, IV

Solution:
Step 1: Analyzing the statements:

e Statement I: "Plant ash includes all carbon and inorganic elements.” Incorrect. When
plant tissue is fully burnt (ashed), all organic compounds are oxidized, and Carbon is
released as C'Oy. The remaining ash contains only inorganic elements (Mg, Ca, etc.).
Carbon is absent in ash.

e Statement II: "In amino acid, an amino group and acidic group on a-carbon makes it
a-amino acid.” Correct. An amino acid has a central Carbon (a-carbon) attached to an
amino group (—N Haz), a carboxyl group (—COOH ), a Hydrogen, and an R-group.

e Statement III: ”Glycerol has 3-OH groups.” Correct. Glycerol is chemically
Propane-1,2,3-triol. It has three hydroxyl groups.

e Statement I'V: ”Acid insoluble fractions are called macro molecules.” Correct. When
tissue is ground in trichloroacetic acid, the retentate (acid-insoluble pool) contains
Biomacromolecules (Proteins, Nucleic Acids, Polysaccharides) and Lipids.



Step 2: Conclusion: Statements II, ITI, and IV are correct.

9 Quick Tip

Note on Lipids: They are found in the acid-insoluble fraction but are technically not
macromolecules (molecular weight < 800 Da). However, the statement broadly classi-
fies the fractions.

13. Choose the correct statements among the following

I. Duplication of genome, synthesis of other constituent of cell and division to produce new
cells is called cell cycle.

I1. Interphase is followed by resting phase.

ITI. In every cell division, genetic variability will increase from generation to generation.
IV. Plant cells can divide mitotically in both haploid and diploid cells.

Correct Answer: (C) I, IV

Solution:
Step 1: Analyzing the statements:

e Statement I: Definition of Cell Cycle. Correct. The sequence of events by which a cell
duplicates its genome, synthesizes other constituents, and divides into two daughter cells
is the cell cycle.

e Statement II: ”Interphase is followed by resting phase.” Incorrect. Interphase is
historically called the resting phase (though metabolically active). It is followed by the
M-phase (Mitotic phase).

e Statement I1I: "In every cell division, genetic variability will increase...” Incorrect.
Mitosis (equational division) produces identical clones, so variability does not increase.
Variability increases primarily in Meiosis (crossing over).

e Statement IV: "Plant cells can divide mitotically in both haploid and diploid cells.”
Correct. In plants, mitosis occurs in the haploid generation (gametophyte) to produce
gametes and in the diploid generation (sporophyte) for growth. (In animals, mitosis is
restricted to diploid cells, with rare exceptions like male honey bees).

Step 2: Conclusion: Statements I and IV are correct.

9 Quick Tip

Alternation of Generation in plants relies on the ability of haploid cells to divide by
mitosis to form a multicellular gametophyte.

10



14. Assertion (A): The functions of sieve tubes are controlled by the nucleus of companion
cells. The companion cells help in maintaining the pressure gradient in sieve tubes.
Reason (R): Gymnosperms phloem have albuminous cells and sieve cells.
) Both (A) and (R) are correct, (R) is correct explanation for (A)
B) Both (A) and (R) are correct, (R) is not correct explanation for (A)
C) (A) is true, but (R) is false
D) (A) is false, but (R) is true
E) None of the above

(A
(
(
(
(

Correct Answer: (B) Both (A) and (R) are correct, (R) is not correct explanation for (A)

Solution:

Step 1: Understanding the Concept:

The question is based on the anatomy of phloem tissue in Angiosperms and Gymnosperms.
Phloem is responsible for the transport of food materials.

Step 2: Analyzing the Assertion (A):

In Angiosperms, sieve tube elements are long, tube-like structures arranged longitudinally. A
mature sieve element possesses a peripheral cytoplasm and a large vacuole but lacks a
nucleus. The functions of sieve tubes are controlled by the nucleus of companion cells. These
companion cells are specialized parenchymatous cells closely associated with sieve tube
elements and help maintain the pressure gradient needed for translocation. Therefore,
Assertion (A) is True.

Step 3: Analyzing the Reason (R):

Gymnosperms lack sieve tubes and companion cells. Instead, they possess sieve cells and
albuminous cells. Sieve cells are primitive conducting elements, and albuminous cells perform
functions analogous to companion cells. Therefore, Reason (R) is True.

Step 4: Establishing the Relation:

While both statements are factually correct, the Reason (describing Gymnosperm phloem)
does not explain why the companion cell nucleus controls the sieve tube in Angiosperms (the
Assertion). The explanation for (A) lies in the ontogenetic relationship and plasmodesmatal
connections between the sieve tube and companion cell in Angiosperms, not in the existence
of different cells in Gymnosperms.

Final Answer: Both (A) and (R) are true, but (R) is not the correct explanation for (A).

@ Quick Tip

Remember the comparison:
Angiosperms — Sieve tubes + Companion cells.
Gymnosperms/Pteridophytes — Sieve cells + Albuminous cells.

15. Assertion (A): Dicot leaf is dark green in colour on the upper surface and light green on
the lower surface.

Reason (R): Palisade tissue is at the abaxial side and spongy tissue is at the adaxial side in
this leaf.

11



) Both (A) and (R) are correct, (R) is correct explanation for (A)

) Both (A) and (R) are correct, (R) is not correct explanation for (A)
) (A) is true, but (R) is false

) (A) is false, but (R) is true

) None of the above

(
(B
(C
(
(

Correct Answer: (C) (A) is true, but (R) is false

Solution:

Step 1: Understanding Leaf Anatomy:

A dorsiventral (dicot) leaf typically has distinct upper (adaxial) and lower (abaxial) surfaces.
The mesophyll is differentiated into palisade parenchyma and spongy parenchyma.

Step 2: Analyzing the Assertion (A):

The upper surface (adaxial epidermis) of a dicot leaf appears darker green because the
palisade parenchyma cells are placed just below it. These cells contain a higher density of
chloroplasts to maximize photosynthesis. The lower surface appears lighter. Thus, (A) is
True.

Step 3: Analyzing the Reason (R):

The statement says Palisade tissue is at the abaxial (lower) side and spongy tissue is at the
adazial (upper) side. This is incorrect. - Palisade parenchyma: Located axially (upper
side), consists of vertically elongated cells. - Spongy parenchyma: Located abaxially (lower
side), consists of oval or round cells with large air spaces. Therefore, (R) is False.

Final Answer: (A) is true, but (R) is false.

9 Quick Tip

Adaxial = Upper surface (Dorsal).
Abaxial = Lower surface (Ventral).
Mnemonic: ”Ab” sounds like ”"Bottom” (roughly) or ” Away” from the axis.

16. Assertion (A): Due to water stress the bulliform cells in grasses make the leaf curl
outward to minimise water loss.

Reason (R): Bulliform cells are large, empty and colourless cells.

(A) Both (A) and (R) are true, (R) is correct explanation for (A)

(B) Both (A) and (R) are true, (R) is not correct explanation for (A)

(C) (A) is true, but (R) is false
(D) (A) is false, but (R) is true
(E) None of the above

Correct Answer: (D) (A) is false, but (R) is true

Solution:

Step 1: Understanding Bulliform Cells:

Bulliform cells (or motor cells) are specialized, large, empty, and colourless epidermal cells
found on the adaxial (upper) surface of leaves in grasses (Monocots).

Step 2: Analyzing the Assertion (A):

12



The function of bulliform cells is to regulate the rolling and unrolling of leaves based on water
availability. - When water is abundant, cells are turgid, and the leaf surface is exposed (flat).
- During water stress, the cells become flaccid due to water loss. This causes the leaf to curl
inwards (roll up) to cover the stomata and minimize water loss. The assertion claims the leaf
curls outward, which would expose the adaxial surface further. This is incorrect (and
contradicts the Telugu text in the image which implies inward curling). Thus, (A) is False.
Step 3: Analyzing the Reason (R):

Bulliform cells are indeed modified epidermal cells that are large, empty (highly vacuolated),
and colourless (lack chloroplasts). Therefore, (R) is True.

Final Answer: (A) is false, but (R) is true.

9 Quick Tip

Curling inwards reduces the surface area exposed to the sun and wind, thereby reduc-
ing transpiration. Curling outwards would increase exposure.

17. Establishment of Natural committee for environmental planning and
coordination was established by the efforts of

(A) Rajeev Gandhi

(B) Eugens warming

(C) Ramdeo Misra

(D) Vallabh Panth

(E) None of the above

Correct Answer: (C) Ramdeo Misra

Solution:

Step 1: Contextual Knowledge:

The National Committee for Environmental Planning and Coordination (NCEPC) was
established in India in 1972. This body was a precursor to the Ministry of Environment and
Forests.

Step 2: Identifying the Key Personality:

Professor Ramdeo Misra is revered as the ”Father of Ecology in India.” He played a pivotal
role in the establishment of the NCEPC and advocated for environmental education and
research in India. His efforts led to the government setting up this committee to pave the way
for environmental legislation.

Final Answer: Ramdeo Misra.

9 Quick Tip

Ramdeo Misra = Father of Indian Ecology.
Eugen Warming = Father of Ecology (Global/Plant Ecology).

18. Choose the correct statements among the following

13



I) CO2 fixed by the forest will have direct economical value.

IT) By reducing the use of pesticides we can protect the pollinators.

IIT) Ecosystem services are delivered by non living organisms of ecosystem.
IV) Pollinators play a significant role in the enhancement of food production.
(A) I, IT and IIT

(B) I, 11, III, IV

(C) I, III, TV

(D) I, I, IV
(E)

None of the above
Correct Answer: (D) I, II, IV

Solution:

Step 1: Analyzing Statement I:

”COq fixed by the forest will have direct economical value.” While carbon fixation is often
categorized as a regulating ecosystem service (indirect value), in the context of modern
environmental economics (e.g., carbon credits, timber production dependent on fixation), it is
increasingly recognized for its value. In many multiple-choice questions regarding ” Ecosystem
Services” (based on Robert Costanza’s valuation), carbon fixation is a key service with tagged
value. Given the options, this statement is considered correct relative to statement III.

Step 2: Analyzing Statement II:

"By reducing the use of pesticides we can protect the pollinators.” This is True. Pesticides
are a major threat to insect pollinators like bees.

Step 3: Analyzing Statement III:

" Ecosystem services are delivered by non living organisms of ecosystem.” This is False.
Ecosystem services are the benefits people obtain from ecosystems, which arise from the
interactions of living organisms (biotic) with their environment (abiotic). They are not
delivered solely by non-living organisms; the biological component is essential.

Step 4: Analyzing Statement IV:

"Pollinators play a significant role in the enhancement of food production.” This is True. A
vast majority of crop plants depend on pollination for fruit and seed set.

Conclusion: Statements I, II, and IV are accepted as correct. Statement III is definitely
incorrect.

Final Answer: I, I, IV.

9 Quick Tip

Eliminate options containing definitely false statements first. Here, Statement III is
scientifically incorrect because ecosystem services require biological functioning.

19. Choose the correct combination regarding mechanism of translocation

(A) Stem tip — Sugar enters sieve tube — water flows by diffusion.

(B) Leaf — Sugar enters sieve tubes — water flows by Osmosis.

(C) Stem — Sugar solution flows to region of high turgor pressure — water flows by Osmosis.
(D) Root — Sugar enters sieve tube for metabolism and storage — water flows by Osmosis.
(E)

E) None of the above
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Correct Answer: (B) Leaf — Sugar enters sieve tubes — water flows by Osmosis.

Solution:

Step 1: Understanding the Mass Flow Hypothesis:

Translocation of sugars (sucrose) occurs from Source to Sink. 1. Source (Leaf):
Photosynthesis produces glucose, which is converted to sucrose. 2. Loading: Sucrose is
actively transported into the companion cells and then into the sieve tube cells. 3. Osmosis:
This accumulation of sucrose in the phloem creates a hypertonic condition (low water
potential). Water from the adjacent xylem moves into the phloem by osmosis. 4. Pressure
Flow: This buildup of water creates high turgor pressure (hydrostatic pressure), pushing the
phloem sap towards the sink (areas of lower pressure).

Step 2: Evaluating the Options:

- (A) Incorrect. Water flows by osmosis, not diffusion, in response to the solute potential
gradient. Also, ”Stem tip” is usually a sink. - (B) Correct. The leaf is the source. Sugar
enters sieve tubes (loading), causing water to follow by Osmosis to build pressure. - (C)
Incorrect. Flow is from high turgor to low turgor pressure, not "to region of high turgor
pressure”. - (D) Incorrect context for the primary mechanism starting from production.
While roots can act as sources in early spring, the standard model describes Leaf to Root flow
where loading leads to osmotic water entry.

Final Answer: Leaf — Sugar enters sieve tubes — water flows by Osmosis.

¢ Quick Tip

Mechanism: Active Loading (Sugar in) — Osmosis (Water in) — High Pressure
— Mass Flow.

20. Attraction of water molecules to polar surfaces in tracheary elements
(A) Imbibition

(B) Adhesion

(C) Cohesion

(D) Diffusion

(E) None of the above

Correct Answer: (B) Adhesion

Solution:

Step 1: Define the Terms:

- Cohesion: Mutual attraction between water molecules. - Adhesion: Attraction of water
molecules to polar surfaces (such as the surface of tracheary elements like xylem vessels). -
Surface Tension: Attraction of water molecules to each other in the liquid phase more than to
water in the gas phase.

Step 2: Analyze the Question:

The question asks specifically for the attraction to "polar surfaces in tracheary elements”.
This describes the interaction between the water and the container wall (xylem). This is the
definition of Adhesion.

Final Answer: Adhesion.
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9 Quick Tip

Cohesion = Co-worker (Same type).
Adhesion = Add different thing (Different type).

21. Match the following

List-I List-II

A. Nucleic acids structure L. Magnesium

B Synthesis of nucleic acid IT. Sulphur

C. Stabilize protein structure III. Iron

D Catalase IV. Phosphorous
V. Potassium

A) A-1, B-1V, C-11, D-III

) A-
) A-V, B-1, C-I1, D-III
) A-IV, B-V, C-II, D-III
D) A

E)

-1V, B-1, C-11, D-III
None of the above

(
(B
(C
(
(

Correct Answer: (D) A-1V, B-1, C-II, D-III

Solution:

Step 1: Matching List-I with List-II:

- A. Nucleic acids structure: Nucleic acids (DNA/RNA) have a sugar-phosphate backbone.
Phosphorous (IV) is a constituent of nucleotides. — A-IV. - B. Synthesis of nucleic acid:
Enzymes involved in DNA/RNA synthesis (polymerases) require divalent cations as cofactors.
Magnesium (I) is the essential activator for these enzymes. — B-I. - C. Stabilize protein
structure: Disulphide bonds (bridges) play a critical role in stabilizing the tertiary structure
of proteins. These bonds form between Cysteine residues which contain Sulphur (IT). —
C-II. - D. Catalase: Catalase and Peroxidase are enzymes involved in breaking down HsOs.
They contain a Heme group where Iron (III) is the central metal ion. — D-III.

Step 2: Select the Correct Option:

Sequence: A-IV, B-1, C-II, D-III. This matches Option (D).

Final Answer: A-1V, B-1, C-II, D-III.

9 Quick Tip

Phosphorous — Constituent of DNA/RNA, ATP.

Magnesium — Activator of Rubisco, PEPCase, DNA Polymerase.
Sulphur — Methionine, Cysteine (Amino acids).

Iron — Ferredoxin, Cytochromes, Catalase.

22. Bacteria that oxidise Ammonia to Nitrite

(A) Pseudomonas
(B) Rhizobium
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(C) Nitrococcus
(D) Thiobacillus
(E) None of the above

Correct Answer: (C) Nitrococcus

Solution:

Step 1: Understanding Nitrification:

Nitrification is a two-step process: 1. Ammonia (N H3) — Nitrite (NO, ): Carried out by
Nitrosomonas and Nitrococcus. 2. Nitrite (NO5 ) — Nitrate (NOjy ): Carried out by
Nitrobacter.

Step 2: Analyzing Options:

- (A) Pseudomonas: Involved in Denitrification (Nitrate — Nitrogen gas). - (B) Rhizobium:
Involved in Nitrogen Fixation (N2 — NH3). - (C) Nitrococcus: Oxidizes Ammonia to
Nitrite. Correct. - (D) Thiobacillus: Involved in Denitrification.

Final Answer: Nitrococcus.

9 Quick Tip

Nitrosomonas/Nitrococcus = Start of Nitrification (NHz — NO5 ).
Nitrobacter = End of Nitrification (NO; — NOy ).

23. Choose incorrect statement from the following
(A) Ligases linking of C — O, C - S, C — N bonds

(B) Hydrolases catalysing C — C, C — halide P — N bonds
(C) Isomerases catalysing transfer of a group between a pair of substrates
(D) Oxido reductase catalyse oxidation reduction reactions
(E) None of the above

Correct Answer: (C) Isomerases catalysing transfer of a group between a pair of substrates

Solution:

Step 1: Analyzing Enzyme Classes (IUBMB):

- Ligases (Class 6): Catalyze the joining of two molecules coupled with the breakdown of
ATP. They form bonds like C-O, C-S, C-N, P-O. (Statement A is Correct). - Hydrolases
(Class 3): Catalyze the hydrolysis (breakdown using water) of various bonds including C-O,
C-N, C-C, P-N, and C-halide. (Statement B is Correct). Note: The option text has a typo " P
- N7, but the function is correct. - Isomerases (Class 5): Catalyze geometric, optical, or
positional changes within a single molecule. They do not transfer groups between two
different substrates. - Transferases (Class 2): Catalyze the transfer of a group (G) (other
than hydrogen) between a pair of substrates (S + 5" — G — S — G+ S5’). - Oxidoreductases
(Class 1): Catalyze oxidation-reduction reactions. (Statement D is Correct).

Step 2: Identifying the Incorrect Statement:

Statement (C) describes the function of Transferases, not Isomerases. Therefore, it is the
incorrect statement.

Final Answer: Isomerases catalysing transfer of a group between a pair of substrates.
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9 Quick Tip

Isomerase = Makes an Isomer (same formula, different structure).
Transferase = Transfers a group.

24. Assertion (A): Decrease in the proton number in stroma and accumulation of more
protons in the lumen creates proton gradient across the membrane.

Reason (R): Energy is released by the break down of proton gradient by ATPase helps in
synthesis of ATP.

) (A) and (R) are true. (R) is correct explanation for (A)

(A) and (R) are true. But (R) is not correct explanation for (A)

(A) is true, but (R) is false

(A) is false, but (R) is true

None of the above

(A

(B)
(©)
(D)
(E)
Correct Answer: (A) (A) and (R) are true. (R) is correct explanation for (A)

Solution:

Step 1: Understanding the Concept (Chemiosmotic Hypothesis):

Peter Mitchell’s Chemiosmotic Hypothesis explains how ATP is synthesized in chloroplasts
(photophosphorylation) and mitochondria (oxidative phosphorylation). The core principle is
that a proton gradient is essential for energy production.

Step 2: Analyzing the Assertion (A):

During electron transport in the thylakoid membrane: 1. Splitting of Water: Occurs on the
inner side, releasing H* into the lumen. 2. Proton Pumping: As electrons move through
photosystems, protons are transported from the stroma to the lumen. 3. NADP Reductase:
Located on the stroma side, this enzyme consumes protons from the stroma to reduce
NADPT to NADPH. These combined actions lead to a high concentration of protons in the
lumen and a low concentration in the stroma, creating a Proton Gradient. Thus, (A) is
True.

Step 3: Analyzing the Reason (R):

The gradient contains potential energy. The breakdown of this gradient occurs when protons
move back to the stroma through the transmembrane channel (C'Fp) of the ATP synthase
enzyme. This movement causes a conformational change in the C'F} particle, which catalyzes
the synthesis of ATP from ADP and inorganic phosphate. Thus, (R) is True.

Step 4: Linking Assertion and Reason:

The question essentially asks about the functional relationship. The Assertion describes the
establishment of the necessary condition (the gradient). The Reason explains the physiological
purpose and consequence of that condition (releasing energy for ATP synthesis). In the
context of the exam’s logic, the process of creating the gradient (A) is inextricably linked to
its function described in (R); the gradient is significant specifically because its breakdown
drives ATP synthesis. Therefore, (R) provides the explanation for the significance of the
process described in (A).

Final Answer: Both (A) and (R) are true, and (R) is the correct explanation for (A).
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9 Quick Tip

ATP Synthase Parts:
- C'Fyp: Embedded in membrane, acts as a proton tunnel (facilitated diffusion).
- C'Fy: Protrudes into stroma, site of ATP synthesis (conformational change).

25. Choose the correct statement from the following

I) In Hatch-Slack pathway mesophyll cells lack RuBisCO enzyme
IT) PEP carboxylase is present in bundle sheath of chloroplast

I) OAA is formed in mesophyll cells.

1,11

Correct Answer: (C) I, III

Solution:

Step 1: Concept - C4 Pathway (Hatch-Slack Cycle):

C4 plants (e.g., Maize, Sorghum) have a special leaf anatomy called ”Kranz Anatomy” with
two photosynthetic cell types: Mesophyll cells and Bundle Sheath cells. This separation
allows them to minimize photorespiration.

Step 2: Detailed Analysis of Statements:

- Statement I (Correct): Mesophyll cells in C4 plants are specialized for initial COy
fixation using PEP Carboxylase. They do not contain RuBisCO. If they did, O2 would
compete with C'Os. RuBisCO is restricted to the Bundle Sheath cells. - Statement 11
(Incorrect): PEP Carboxylase (PEPCase) is the marker enzyme of Mesophyll cells. The
Bundle Sheath cells contain RuBisCO and Malic enzyme, not PEPCase. - Statement 111
(Correct): The first stable product of the C4 cycle is a 4-carbon compound called
Oxaloacetic Acid (OAA). This is formed in the Mesophyll cells when Phosphoenolpyruvate
(PEP) fixes HCO; . - Statement IV (Incorrect): PEP is indeed the primary acceptor, but
it is present in the Mesophyll cells, not the Bundle Sheath cells. In Bundle Sheath cells, the
secondary acceptor is RuBP (Ribulose Bisphosphate).

Step 3: Conclusion:

Only statements I and III are factually correct regarding the spatial distribution of enzymes
and metabolites in the C4 pathway.

Final Answer: [, III.

Q Quick Tip

Mnemonic for C4 Plants:
Mesophyll — PEP Case — OAA (Initial Fixation).
Bundle Sheath — RuBisCO — Sugars (Calvin Cycle).
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26. Arrange the intermediate compounds of Kreb’s cycle based on number of
carbons in ascending order.

(A) a - Ketoglutaric acid, Acetyl CoA, Citric acid

(B) Acetyl CoA, Citric acid, a - Ketoglutaric acid

(C) a - Ketoglutaric acid, Citric acid, Acetyl CoA

(D) Acetyl CoA, a - Ketoglutaric acid, Citric acid

(E)

E) None of the above

Correct Answer: (D) Acetyl CoA, « - Ketoglutaric acid, Citric acid

Solution:

Step 1: Analyzing the Carbon Count of Intermediates:

The Krebs cycle (TCA cycle) involves the oxidation of Acetyl CoA. Let’s trace the carbon
atoms: 1. Acetyl CoA: This is the entering substrate derived from Pyruvate (Link reaction).
The acetyl group contains 2 Carbons. 2. Citric Acid (Citrate): Formed by the condensation
of Acetyl CoA (2C) with Oxaloacetic Acid (4C). This results in a 6-Carbon compound.

2C +4C — 6C

3. a-Ketoglutaric Acid: Formed from Citrate (via Isocitrate) through oxidative
decarboxylation (loss of one C'O3). This results in a 5-Carbon compound.

—CO
-5

6C 5C

Step 2: Sorting in Ascending Order (Lowest to Highest):

- Lowest: Acetyl CoA (2 Carbons) - Middle: a-Ketoglutaric acid (5 Carbons) - Highest:
Citric acid (6 Carbons)

Sequence: Acetyl CoA — a-Ketoglutaric acid — Citric acid.

Final Answer: Acetyl CoA, a - Ketoglutaric acid, Citric acid.

9 Quick Tip

Only 5C Compound: In the entire Krebs cycle, a-Ketoglutarate is the only 5-carbon
compound. All intermediates before it are 6C, and all after it (starting from Succinyl-

CoA) are 4C.

27. Match the following

List-I List-11
A) Kinetin I) Terpenes
B ABA I1) Carotenoids

)
C) GAs I1T) Indole compound
D) IAA IV) Adenine derivatives
(A) A-IV, B-1II, C-1, D-II

(B) A-1V, B-I, C-II, D-III

(C) A-IV, B-II, C-I, D-III
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(D) A-IV, B-III, C-II, D-I
(E) None of the above

Correct Answer: (C) A-1IV, B-II, C-1, D-III

Solution:

Step 1: Analyzing Chemical Nature of PGRs:

Plant Growth Regulators (PGRs) are divided into groups based on their chemical structure: -
Kinetin (Cytokinins): First discovered from autoclaved herring sperm DNA. Chemically, they
are NS-furfurylamino purine. Purines (Adenine/Guanine) are nitrogenous bases. Thus,
Kinetin is an Adenine derivative (IV). - ABA (Abscisic Acid): Often called the stress
hormone. It is biochemically derived from the oxidation of carotenoids (specifically
violaxanthin). Thus, it acts as a Carotenoid derivative (II). - G A3 (Gibberellic Acid):
Gibberellins are a large family of acids. Their core structure involves a gibberellane ring,
which is a diterpene. Thus, they belong to Terpenes (I). - IAA (Indole-3-Acetic Acid): This is
the primary natural Auxin. It is synthesized from the amino acid Tryptophan and contains an
indole ring. Thus, it is an Indole compound (III).

Step 2: Matching:

A =1V

B—1I

C—1

D — III

Final Answer: A-1V, B-II, C-I, D-III.

9 Quick Tip

Precursors:

- TAA < Tryptophan.

- Ethylene <— Methionine.

- GA3 < Acetyl CoA (Mevalonic acid pathway).
- Cytokinins < tRNA degradation / Adenine.

28. Choose the correct series of bacteria that cause Tetanus, Diphtheria, Crown
gall and Blight, respectively
(A) Clostridium, Corynebacterium, Agrobacterium, Xanthomonas
B) Vibrio, Diplococcus, Xanthomonas, Clostridium
C) Xanthomonas, Agrobacterium, Corynebacterium, Clostridium
D) Corynebacterium, Agrobacterium, Xanthomonas, Clostridium
)

E) None of the above

(
(
(
(

Correct Answer: (A) Clostridium, Corynebacterium, Agrobacterium, Xanthomonas

Solution:

Step 1: Identifying Causative Agents:

We need to match each disease to its specific bacterial pathogen: 1. Tetanus: A serious
condition affecting the nervous system (lockjaw). Caused by Clostridium tetani. 2.
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Diphtheria: An acute respiratory infection. Caused by Corynebacterium diphtheriae. 3.
Crown Gall: A plant tumor disease affecting many dicots. Caused by Agrobacterium
tumefaciens. 4. Blight: Specifically, ” Bacterial Blight” in plants like rice or beans. A common
cause is Xanthomonas species (e.g., Xanthomonas oryzae).

Step 2: Checking the Series:

The order required is Tetanus — Diphtheria — Crown Gall — Blight.

Matches: Clostridium — Corynebacterium — Agrobacterium — Xanthomonas.

Final Answer: Clostridium, Corynebacterium, Agrobacterium, Xanthomonas.

Q Quick Tip

Agrobacterium is distinct because it transfers a piece of its own DNA (T-DNA) into the
plant host, making it a natural tool for genetic engineering.

29. Number of nucleotides in viroid

Correct Answer: (A) 300 - 400

Solution:

Step 1: What is a Viroid?

Viroids are the smallest known infectious pathogens, discovered by T.O. Diener in 1971. They
cause diseases in plants (e.g., Potato Spindle Tuber disease).

Step 2: Structural Characteristics:

Unlike viruses, viroids lack a protein coat (capsid). They consist solely of a short, circular,
single-stranded RNA molecule. - Because they have no protein coding genes, their genomes
are extremely small. - The RNA of the Potato Spindle Tuber Viroid (PSTVd) contains
exactly 359 nucleotides. - Generally, viroid genomes range between 246 and 401 nucleotides.
Step 3: Selecting the Option:

The range 300 - 400 accurately covers the size of typical viroids like PSTVd. Options like 6500
or 2130 are more typical of small viral genomes, which are significantly larger than viroids.
Final Answer: 300 - 400.

Q Quick Tip

Size Comparison:
Prions (Proteins) < Viroids (RNA only) < Viruses (RNA/DNA + Protein) < Bacteria.

30. The phenomenon of a single gene product may produce more than one effect
so that a single gene may be related to more than one character.
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(A) Codominance

(B) Incomplete dominance
(C) Pleiotrophy

(D) Independent Assortment
(

E) None of the above
Correct Answer: (C) Pleiotrophy

Solution:

Step 1: Defining the Phenomenon:

The question describes a scenario where One Gene influences Multiple Phenotypic
Traits. This is the definition of Pleiotropy.

Step 2: Detailed Explanation Examples:

In Pleiotropy, the gene product (usually an enzyme) is involved in a metabolic step that
affects multiple pathways or tissues. - Example 1: Phenylketonuria (PKU): A mutation
in the gene coding for the enzyme phenylalanine hydroxylase. - Effect 1: Mental retardation
(due to accumulation of phenylalanine damaging the brain). - Effect 2: Reduction in hair and
skin pigmentation (because tyrosine, a product of the enzyme, is needed for melanin
synthesis). - Example 2: Starch Synthesis in Pea Seeds: The gene B controls starch
grain size. - BB: Large grains, Round seeds. - bb: Small grains, Wrinkled seeds. - Here, one
gene affects both starch grain size and seed shape.

Step 3: Differentiating Other Options:

- Codominance: Two alleles express equally (e.g., Blood Group AB). - Incomplete Dominance:
Blending of traits (e.g., Pink flowers). - Independent Assortment: Separation of different gene
pairs.

Final Answer: Pleiotrophy.

9 Quick Tip

Contrast:
Pleiotropy: 1 Gene — Many Traits.
Polygenic Inheritance: Many Genes — 1 Trait (e.g., Human height, Skin colour).

31. Mutation is a phenomenon of

I. Alteration of genes
II. Variation in DNA
[II. Heritable change in genotype and phenotype of an organism

Correct Answer: (D) I, II, III

Solution:
Step 1: Understanding Mutation:
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Mutation is defined as a sudden, heritable change in the genetic material of an organism.
Step 2: Analyzing the Statements:

e Statement I (Alteration of genes): Mutations involve changes in the base sequence
of genes (point mutations, frameshift mutations), leading to altered gene function. This
is True.

e Statement II (Variation in DNA): Mutation is the primary source of genetic
variation. It physically alters the DNA sequence. This is True.

e Statement III (Heritable change): By definition, for a mutation to be evolutionarily
significant, it must be heritable. It results in changes to the genotype (genetic makeup)
which often manifest as changes in the phenotype (physical traits). This is True.

Step 3: Conclusion:
All three statements correctly describe aspects of the mutation phenomenon.
Final Answer: I, II, III.

9 Quick Tip

Remember: Mutation = DNA change + Heritable + Variation (DHV).

32. Choose the incorrect statements among the following
I. Purines and cytosine are common in DNA and RNA.

II. Thymine is present only in RNA.

IIT. Uracil is present in DNA at the place of Thymine.

IV. Adenine and Guanine are Purines.

(A) Iand II
(B) II and III
(C) I and IIT
(D) III and IV

Correct Answer: (B) II and III

Solution:
Step 1: Analyzing Nucleic Acid Composition:
DNA and RNA differ in their pentose sugars and nitrogenous bases.

e Purines: Adenine (A) and Guanine (G) are present in both DNA and RNA.

e Pyrimidines: - Cytosine (C) is present in both. - Thymine (T) is present only in
DNA. - Uracil (U) is present only in RNA.

Step 2: Evaluating the Statements:

- I. Purines and cytosine are common in DNA and RNA: Correct (A, G, C are in
both). - II. Thymine is present only in RNA: Incorrect. Thymine is found in DNA.
RNA contains Uracil instead. - ITI. Uracil is present in DNA at the place of Thymine:
Incorrect. Uracil is found in RNA, replacing Thymine. It is not naturally found in DNA. -
IV. Adenine and Guanine are Purines: Correct.
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Step 3: Identifying Incorrect Statements:
Statements I and III are factually wrong.
Final Answer: II and III.

9 Quick Tip

CUT the Pye: Cytosine, Uracil, Thymine are Pyrimidines.
Pure As Gold: Purines are Adenine and Guanine.
Differentiation: T in DNA, U in RNA.

33. Assertion (A): In prokaryotes the DNA in the nucleoid is organized in large loops held
by proteins.

Reason (R): In prokaryotes, a negatively charged DNA molecules held with positively
charge proteins.

(A) (A) and (R) are true. (R) is correct explanation for (A)

(B) (A) and (R) are true. But (R) is not correct explanation for (A)

(C) (A) is true, but (R) is false

(D) (A) is false, but (R) is true

Correct Answer: (A) (A) and (R) are true. (R) is correct explanation for (A)

Solution:

Step 1: Understanding Prokaryotic DNA Packaging:

Prokaryotes (like E. coli) lack a defined nucleus. Their genetic material is located in a region
called the nucleoid.

Step 2: Analyzing the Assertion (A):

Despite not having histones (like eukaryotes), prokaryotic DNA is not scattered. It is
organized into large loops. These loops are stabilized by proteins. Thus, (A) is True.

Step 3: Analyzing the Reason (R):

DNA is negatively charged due to the phosphate backbone. To package this long molecule into
a small cell, it must be compacted. This compaction is achieved by binding with positively
charged non-histone proteins (like polyamines). The electrostatic attraction between negative
DNA and positive proteins holds the structure together. Thus, (R) is True.

Step 4: Linking (A) and (R):

The organization of DNA into loops (A) is physically achieved and maintained because of the
interaction between the negatively charged DNA and the positively charged proteins (R).
Therefore, R explains the mechanism behind A.

Final Answer: Both (A) and (R) are true, and (R) is the correct explanation for (A).

9 Quick Tip

Prokaryotes: Nucleoid, Polyamines (Positive), DNA (Negative).
Eukaryotes: Nucleus, Histones (Positive, Lysine/Arginine rich), Nucleosomes.
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34. Match the following

List - 1 List - II
A. Ori L. Low molecular weight
B. Selectable marker II. Single recognition site to link alien DNA
C. Cloning site III. Permitting the growth of transformants
D. Cloning vector IV. Controlling the copy number of linked DNA
(A) A-1V, B-111, C-II, D-I
(B) A-I, B-11, C-III, D-1V
(C) A-1V, B-II, C-II1I, D-I
(D) A-IV, B-1, C-II, D-III

Correct Answer: (A) A-1V, B-III, C-II, D-I

Solution:

Step 1: Analyzing Terms in Vector Biology:

- A. Ori (Origin of Replication): This is the DNA sequence where replication starts. It is
also responsible for controlling the copy number of the linked DNA. — (IV). -

Selectable marker: A gene (e.g., antibiotic resistance gene) that helps in identifying and
selecting transformants (cells that have taken up the vector) by permitting their growth on a
selective medium while killing non-transformants. — (III). - C. Cloning site: The specific
sequence recognized by restriction enzymes where the foreign (alien) DNA is inserted. Ideally,
a vector should have a single recognition site for a particular enzyme to avoid
fragmentation. — (II). - D. Cloning vector: A vehicle for delivering foreign DNA. A good
vector should have a low molecular weight to be easily isolated and less prone to breaking
during handling. — (I).

Step 2: Matching Sequence:

A—=IV,B—=III,C—II,D — 1.

Final Answer: A-1V, B-I1I, C-1I, D-I.

Q Quick Tip

Ori: Origin = Start = Copy Number.
Marker: Select = Growth of transformants.

35. Choose the correct statements among the following

I. Pure DNA can be isolated by using ribonuclease and proteases.

I1. Ethedium bromide staining facilitates the visualisation of DNA fragment in Agarose gel.
ITI. Sticky and ligation techniques help to cut the gene of interest from the source DNA.
(A) I, III
(B) II only

(C) I, II, III

(D) I only

Correct Answer: (C) I, II, III

Solution:
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Step 1: Analyzing Statement I:

"Pure DNA can be isolated by using ribonuclease and proteases.”

To isolate DNA, macromolecules like RNA and proteins must be removed. Ribonuclease
digests RNA, and Proteases digest proteins. Thus, this statement is True.

Step 2: Analyzing Statement II:

"Ethedium bromide staining facilitates the visualisation of DNA fragment in Agarose gel.”
DNA is colorless. To see it in a gel, it is stained with Ethidium Bromide (EtBr), which
intercalates between bases and fluoresces orange under UV light. Thus, this statement is
True.

Step 3: Analyzing Statement III:

”Sticky and ligation techniques help to cut the gene of interest from the source DNA.”

While the phrasing is slightly imprecise (Restriction enzymes cut, Ligases join), in the context
of biotechnology questions, "sticky ends” are the result of specific cutting that enables
cloning. The generation of sticky ends is a crucial part of the ”cutting” strategy to facilitate
subsequent "ligation”. Since options containing just I and II are not available (except perhaps
implicitly), and option (C) is the most inclusive accepted answer in this key, the statement is
interpreted as referring to the restriction endonuclease technique which generates sticky ends
to cut the gene out in a way that allows ligation. Thus, accepted as True.

Final Answer: I, II, III.

9 Quick Tip

Visualization: EtBr + UV Light = Bright Orange Bands.
Isolation: Spooling = Chilled Ethanol.

36. Protein toxin produced by Bacillus thuringiensis that kill corn borer
(A)

(B) cry I1AD
(C) cry TAc

(D) cry IADb

cry

Correct Answer: (D) cry IAb

Solution:

Step 1: Understanding Bt Toxins:

Bacillus thuringiensis produces Cry proteins (crystal proteins) that are toxic to specific insect
larvae. The genes coding for these proteins are named cry genes.

Step 2: Specificity of Cry Proteins:

According to NCERT and standard biotechnology texts: - c¢rylAc and cryllIAb: Control
Cotton bollworms. - crylAb: Controls Corn borer.

Step 3: Selecting the Correct Option:

The question asks for the protein killing Corn borer. The correct gene/protein is crylAb.
Final Answer: cry [Ab.

27



9 Quick Tip

Mnemonic:
Corn borer = cryIAb (One Ab = Corn).
Cotton bollworms = cryIAc & cryIIAb (Two proteins).

37. Choose the correct statement among the following

I. Validity of GM research and safety of introducing GMO has to be given by GEAC.

I1. Molecular farming means utilization of plants as biofactories for obtaining commercially
useful products.

ITI. Basmati Rice variety is a transgenic plant with improved nutritional value.

IV. "Flaur savr” is suitable for food storage technology.

(A) I, II, 111

(B) 11, 111, IV

(C) L II, IV

(D) I, 111, IV

Correct Answer: (C) [, II, IV

Solution:

Step 1: Evaluating Each Statement:

- Statement I: The GEAC (Genetic Engineering Appraisal Committee) is the Indian
government body responsible for approving GM research and the safety of GMOs. — True. -
Statement II: Molecular farming refers to using GM plants/animals to produce
pharmaceuticals or industrial compounds (biofactories). — True. - Statement ITI: Basmati
Rice is a traditional variety. While there was a patent controversy, the variety itself is not a
transgenic crop created for improved nutrition. Golden Rice is the transgenic rice enriched
with Vitamin A. — False. - Statement I'V: "Flavr Savr” (spelled Flaur savr in Q) is the
first transgenic tomato variety. It has inhibited polygalacturonase activity, leading to delayed
ripening and longer shelf life, making it suitable for storage. — True.

Step 2: Conclusion:

Statements I, II, and IV are correct.

Final Answer: I, II, IV.

9 Quick Tip

GEAC: Genetic Engineering Appraisal Committee.
Golden Rice: Vitamin A (Beta-carotene) enriched.
Flavr Savr: Delayed ripening (Antisense RNA technology).

38. The following hybridization crop variety is not an insect pest resistance
variety

(A) Pusa Sawani

(B) Pusa Gaurav
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(C) Pusa Komal
(D) Pusa Sem 2

Correct Answer: (C) Pusa Komal

Solution:

Step 1: Analyzing Crop Varieties (NCERT Table):

- Pusa Sawani (Okra): Resistant to Shoot and Fruit borer (Insect). - Pusa Gaurav
(Brassica): Resistant to Aphids (Insect). - Pusa Sem 2 (Flat Bean): Resistant to
Jassids, Aphids, and Fruit borer (Insect). - Pusa Komal (Cowpea): Resistant to Bacterial
Blight. Bacterial Blight is a disease caused by bacteria, not an insect pest.

Step 2: Identifying the Exception:

Pusa Komal is resistant to a disease, not an insect.

Final Answer: Pusa Komal.

9 Quick Tip

Pusa Komal (Cowpea) — Bacterial Blight (Disease).
Pusa Sawani (Okra) — Borers (Insect).

39. Assertion (A): Propionibacterium sharmani is responsible for large holes in swiss cheese.
Reason (R): Characteristic texture, flavour and taste of cheese is specific to microorganism.
(A) (A) and (R) are true. (R) is correct explanation for (A)

(B) (A) and (R) are true. But (R) is not correct explanation for (A)

(C) (A) is true, but (R) is false

(D) (A) is false, but (R) is true

Correct Answer: (A) (A) and (R) are true. (R) is correct explanation for (A)

Solution:

Step 1: Analyzing the Assertion (A):

The large holes in Swiss Cheese are caused by the production of a large amount of C'Oq
during fermentation. The bacterium responsible for this is Propionibacterium shermanii
(spelled sharmani in the question). Thus, (A) is True.

Step 2: Analyzing the Reason (R):

Different varieties of cheese (e.g., Swiss, Roquefort, Camembert) have distinct textures,
flavors, and tastes. These characteristics are determined by the specific fungi or bacteria used
for ripening. Thus, (R) is True.

Step 3: Establishing the Relation:

Why does Swiss cheese have large holes (Assertion)? Because the specific microorganism used
(P. shermanii) produces CO2 as part of its metabolic activity, creating that specific texture.
The general principle (Reason) that texture/flavor depends on the specific microbe explains
the specific instance (Assertion) of P. shermanii creating the "holey” texture.

Final Answer: Both (A) and (R) are true, and (R) is the correct explanation for (A).
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9 Quick Tip

Swiss Cheese — Propionibacterium (COz holes).
Roquefort Cheese — Penicillium roqueforti (Fungi).

40. Choose the correct statements among the following

I. Streptokinase is produced by streptococcus.

II. Saccharomyces cerevisiae is used for commercial production of Ethanol.

IIT. Cyclosporin-A blood cholesterol lowering agent produced by Trichoderma polysporum.
IV. Statin produced by yeast.

(A) I, II, IIT

(B) 11, 111, IV

(C) I, III, IV

(D) I, 11, IV

Correct Answer: (D) I, II, IV

Solution:

Step 1: Analyzing Each Statement:

- Statement I: Streptokinase (used as a ”clot buster” for myocardial infarction patients) is
produced by the bacterium Streptococcus. — True. - Statement II: Saccharomyces
cerevisiae (Brewer’s yeast) is the primary microbe used for fermenting sugars to produce
Ethanol. — True. - Statement III: Cyclosporin A is produced by the fungus Trichoderma
polysporum. However, it is an immunosuppressant used in organ transplants, NOT a blood
cholesterol-lowering agent. — False. - Statement IV: Statins (which ARE blood
cholesterol-lowering agents) are produced by the yeast Monascus purpureus. — True.

Step 2: Conclusion:

Statements I, II, and IV are correct. Statement III is incorrect regarding the function of the
drug.

Final Answer: [, II, IV.

9 Quick Tip

Drug Match:

Cyclosporin A — Immunosuppressant.
Statins — Cholesterol Lowering agent.
Streptokinase — Clot Buster.

Zoology

41. Taxonomic hierarchy includes the following obligate categories :
I) Class II) Family III) Kingdom IV) Order
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V) Species  VI) Phylum  VII) Genus
Arrange them in correct sequence
(A) IIL, I, VL, II, IV, VII, V

(B) II, VIL, IV, V, VI, I, III

(C) IV, 1, 111, VI, VIL V, II

(D) IIL, VI, I, IV, II, VII, V

Correct Answer: (D) III, VI, [, IV, II, VII, V

Solution:

Step 1: Understanding Taxonomic Hierarchy:

Taxonomic hierarchy consists of seven obligate categories arranged in descending order from
highest rank to lowest rank.

Step 2: Arranging the Categories:

The standard sequence is: 1. Kingdom (III) - Highest category. 2. Phylum (VI) - (for
animals) / Division (for plants). 3. Class (I) 4. Order (IV) 5. Family (II) 6. Genus
(VII) 7. Species (V) - Basic unit of classification.

Step 3: Matching the Sequence:

The correct order is IIl - VI =1 — IV — II — VII — V.

Final Answer: III, VI, I, IV, II, VII, V.

@ Quick Tip

Mnemonic to remember the order: King Phillip Came Over For Good Soup. (King-
dom, Phylum, Class, Order, Family, Genus, Species).

42. Which factor primarily contributes to greater biodiversity in the tropics ?
(A) Large seasonal variations

(B) High niche specialization

(C) Frequent habitat disturbances

(D) Low resource availability

Correct Answer: (B) High niche specialization

Solution:

Step 1: Analyzing Tropical Biodiversity:

Tropical environments are characterized by relatively constant and predictable climates
compared to temperate regions. They receive high solar energy and have fewer seasonal
variations.

Step 2: Evaluating the Options:

- Large seasonal variations: Incorrect. Tropics have less seasonal variation, which
promotes stability. - High niche specialization: Correct. The environmental stability in
the tropics allows species to become highly specialized for specific narrow niches, reducing
competition and allowing more species to coexist. - Frequent habitat disturbances:
Incorrect. While intermediate disturbance can promote diversity, frequent disturbance
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generally reduces it. - Low resource availability: Incorrect. Tropics typically have high
resource availability (solar energy, productivity).
Final Answer: High niche specialization.

9 Quick Tip

Latitudinal Gradient: Biodiversity decreases as we move away from the equator to-
wards the poles. Stability and high solar input in the tropics favor speciation and niche
specialization.

43. Assertion (A): Radial symmetry is an advantage to sessile or slow moving animals.
Reason (R): These animals live in water and can respond to stimuli that arrive in one
direction.

(A) Both (A) and (R) are true, and (R) is correct explanation of (A)

(B) Both (A) and (R) are true, but (R) is not the correct explanation of (A)

(C) (A) is true, but (R) is false

(D) (A) is false, but (R) is true

Correct Answer: (C) (A) is true, but (R) is false

Solution:

Step 1: Understanding Radial Symmetry:

Radial symmetry allows an organism to be divided into equal halves by any plane passing
through the central axis. It is characteristic of Cnidarians and Echinoderms (adults).

Step 2: Analyzing the Assertion (A):

Radial symmetry is indeed advantageous for sessile (fixed) or slow-moving animals (like
Hydra, Starfish) because they cannot actively chase prey or flee predators in a specific
direction. It allows them to interact with the environment equally from all sides. Thus, (A)
is True.

Step 3: Analyzing the Reason (R):

The reason states they respond to stimuli that arrive in one direction. This is incorrect. The
main biological advantage of radial symmetry is the ability to detect food, mates, or danger
coming from any direction (360 degrees), not just one. Thus, (R) is False.

Final Answer: (A) is true, but (R) is false.

9 Quick Tip

Symmetry Lifestyle:
- Radial: Sessile/Planktonic — Detects stimuli from all sides. - Bilateral: Ac-
tive/Mobile — Cephalization (Head formation) for forward movement.

44. Statement-I: In articular cartilages, perichondrium is present.
Statement-II: Intervertel discs contain fibrous cartilage.
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Identify the correct option from the following
(A) Both statements (I) and (II) are true

(B) Both statements (I) and (II) are false

(C) Statement-I is true, but statement-II is false
(D) Statement-I is false, but statement-II is true

Correct Answer: (D) Statement-I is false, but statement-II is true

Solution:

Step 1: Analyzing Statement-I:

Articular cartilage is a specialized type of hyaline cartilage found on the articular surfaces of
bones (joints). To ensure a smooth, low-friction surface for movement, it lacks a
perichondrium (the vascular connective tissue sheath found around most cartilage). Thus,
Statement-I is False.

Step 2: Analyzing Statement-I1:

Intervertebral discs (the pads between vertebrae) function as shock absorbers. They require
high tensile strength and durability. Therefore, they are composed of white fibrous
cartilage (fibrocartilage). Thus, Statement-II is True.

Final Answer: Statement-I is false, but statement-II is true.

9 Quick Tip

Cartilage Locations:
- Hyaline: Nose tip, Ribs, Trachea, Larynx. - Elastic: Ear pinna, Epiglottis. - Fi-
brous: Intervertebral discs, Pubic symphysis.

45. Blood-brain barriers are formed by
(A) Astrocytes

(B) Ependymal cells

(C) Schwann cells

(D) Satellite cells

Correct Answer: (A) Astrocytes

Solution:

Step 1: Understanding Glial Cells:

Neuroglial cells support and protect neurons. - Astrocytes: Star-shaped cells in the CNS.
Their foot processes wrap around blood capillaries and induce the endothelial cells to form
tight junctions, thereby creating the Blood-Brain Barrier (BBB). This restricts the
passage of substances from the blood into the brain tissue. - Ependymal cells: Line the
ventricles of the brain and circulate CSF. - Schwann cells: Form myelin sheath in PNS. -
Satellite cells: Support neurons in PNS ganglia.

Final Answer: Astrocytes.
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9 Quick Tip

Astrocytes are the most abundant glial cells and act as the ”Metadata” of the
brain—managing nutrients, ions, and the BBB.

46. Which of the following is an echinoderm ?
(A) Sea lemon

(B) Sea fan

(C) Sea hare

(D) Sea urchin

Correct Answer: (D) Sea urchin

Solution:

Step 1: Identifying Common Names:

- Sea lemon: Doris (Phylum: Mollusca). - Sea fan: Gorgonia (Phylum:
Cnidaria/Coelenterata). - Sea hare: Aplysia (Phylum: Mollusca). - Sea urchin: Echinus
(Phylum: Echinodermata).

Step 2: Conclusion:

The Sea urchin is the only Echinoderm in the list. It belongs to the class Echinoidea.
Final Answer: Sea urchin.

9 Quick Tip

Many animals have ”Sea” in their name but belong to different phyla. - Sea Horse —
Fish (Chordata). - Sea Cucumber — Echinoderm. - Sea Pen — Cnidaria. - Sea Mouse
— Annelida.

47. Match the following
Animal Class
Feather star 1)  Bivalvia
Acorn worm II)  Asteroidea
Pearl oyster III) Diplopoda
Millipede IV) Enteropneusta
V)  Crinoidea
A-IT, B-TV, C-III, D-T

Sazz

(A)

(B) A-V, B-I1I, C-I, D-II
(C) A-V, B-1V, C-1, D111
(D) A-IIL, B-1, C-1V, D-V

Correct Answer: (C) A-V, B-1V, C-I, D-III

Solution:
Step 1: Matching Animals to Classes:
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- A) Feather star (Antedon): Belongs to Phylum Echinodermata, Class Crinoidea (V). -
B) Acorn worm (Balanoglossus): Belongs to Phylum Hemichordata, Class
Enteropneusta (IV). - C) Pearl oyster (Pinctada): Belongs to Phylum Mollusca, Class
Pelecypoda or Bivalvia (I). - D) Millipede (Julus): Belongs to Phylum Arthropoda,
Class Diplopoda (III).

Step 2: Checking Options:

The sequence is A-V, B-1V, C-1, D-III. This corresponds to Option (C).

Final Answer: A-V, B-1V, C-I, D-III.

@ Quick Tip

Differentiation: - Millipede (Diplopoda): 2 pairs of legs per segment. - Cen-
tipede (Chilopoda): 1 pair of legs per segment.

48. The type of dentition found in vertebrates that lack a renal portal system
(A) Thecodont, homodont, polyphyodont

(B) Acrodont, homodont, diphyodont

(C) Thecodont, heterodont, diphyodont

(D) Pleurodont, heterodont, polyphyodont

Correct Answer: (C) Thecodont, heterodont, diphyodont

Solution:

Step 1: Identify the Vertebrate Group:

The renal portal system is well developed in Fishes and Amphibians, reduced in Reptiles and
Birds, and absent in Mammals. Therefore, the question describes the dentition of
Mammals.

Step 2: Describe Mammalian Dentition:

- Thecodont: Teeth are embedded in sockets of the jaw bone. - Heterodont: Different
types of teeth are present (Incisors, Canines, Premolars, Molars) for different functions. -
Diphyodont: Two sets of teeth form during the lifetime (Milk/Deciduous teeth and
Permanent teeth).

Final Answer: Thecodont, heterodont, diphyodont.

@ Quick Tip

Renal Portal System: Carries blood from the posterior body to the kidneys. It is
unnecessary in mammals because they have a high-pressure circulatory system capable
of driving blood efficiently to the kidneys via the renal arteries.

49. Study the following and pickup the incorrect combinations :
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S.No. | Group Flourished in... | Example
I) Pisces Devonian period | Catla
I7) Amphibia | Cretaceous period | Calotes
[11) Reptilia Mesozoic era Hemidactylus
IV) Mammalia | Palaeozoic era Felis
(A) I, IV
(B) 11, 111
(C) 11, IV
(D) I, III

Correct Answer: (C) II, IV

Solution:

Step 1: Analyzing Each Combination:

- I) Pisces - Devonian period - Catla: The Devonian period is known as the ” Age of
Fishes”. Catla is a bony fish. This combination is Correct. - II) Amphibia - Cretaceous
period - Calotes: Amphibians flourished in the Carboniferous period (”Age of
Amphibians”). The Cretaceous period is part of the Mesozoic (Age of Reptiles). Furthermore,
Calotes (Garden lizard) is a Reptile, not an Amphibian. This combination is Incorrect. -
IIT) Reptilia - Mesozoic era - Hemidactylus: The Mesozoic era is the ”Golden Age of
Reptiles”. Hemidactylus (Wall lizard) is a reptile. This combination is Correct. - IV)
Mammalia - Palaeozoic era - Felis: Mammals originated in the Triassic (Mesozoic) and
flourished in the Coenozoic era (" Age of Mammals”). The Palaeozoic era is much older (Age
of Invertebrates/Fishes). Felis (Cat) is a mammal. This combination is Incorrect.

Step 2: Identifying Incorrect Options:

Combinations II and IV are incorrect.

Final Answer: II, IV.

9 Quick Tip

Geological Time Scale Highlights:
- Devonian: Age of Fishes. - Carboniferous: Age of Amphibians. - Mesozoic: Age
of Reptiles. - Coenozoic: Age of Mammals.

50. Number of flagellae in Giardia

Correct Answer: (C) Eight

Solution:

Step 1: Understanding the organism:

Giardia lamblia (also known as Giardia intestinalis) is a flagellated protozoan parasite that
colonizes the small intestine. It is often referred to as the ” Grand Old Man of the Intestine”.
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Step 2: Structural details:

The trophozoite form of Giardia is pear-shaped and possesses 2 nuclei and 4 pairs of flagella,
making a total of 8 flagella. These help in its motility.

Final Answer: Eight.

9 Quick Tip

Remember: Giardia has double the usual features—2 Nuclei and 4 pairs (8) of flag-
ella.

51. Study the following and pickup the correct statements
I) Flagellates exhibit gliding locomotion with the help of their flagellale
IT) Multiple fission in Amoeba is called sporulation

I) Syngamy in Plasmodium is hologamy type

I, I

Correct Answer: (B) II, IV

Solution:

Step 1: Analyzing Statement I:

Flagellates primarily move using flagella (swimming). Gliding locomotion is characteristic of
Sporozoans or certain bacteria, not typical flagellate movement. (False)

Step 2: Analyzing Statement II:

In Amoeba, during unfavorable conditions, multiple fission occurs. The products are often
called spores, and the process is termed sporulation. (True)

Step 3: Analyzing Statement III:

Syngamy in Plasmodium involves the fusion of a microgamete and a macrogamete
(Anisogamy), not hologamy (fusion of two entire organisms). (False)

Step 4: Analyzing Statement IV:

Amphimixis is the fusion of the male and female pronuclei (karyogamy) during fertilization to
form a zygote. (True)

Conclusion: Statements II and IV are correct.

Final Answer: II, IV.

9 Quick Tip

Amphimixis: Fusion of pronuclei (Sexual reproduction).
Apomixis: Asexual reproduction mimicking sexual reproduction.

52. Match the following
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List-I List-11

A) Morphine I) Cardiovascular system
B) Cannabinoids I1) Tranquilizers
C) Cocaine I11) Sleeping pills
D) Benzodiazepines 1V) Pain killer
V) Dopamine

(A) A-1V, B-1, C-V, D-II
(B) A-III, B-II, C-I, D-IV
(C) A-1V, B-III, C-V, D-II
(D) A-IL, B-V, C-I, D-1V

Correct Answer: (A) A-IV, B-1, C-V, D-II

Solution:

Step 1: Matching List-1 with List-II:

- Morphine (A): An opioid analgesic, acts as a potent Pain killer (IV). - Cannabinoids
(B): Known to affect the Cardiovascular system (I) of the body. - Cocaine (C): It
interferes with the transport of the neurotransmitter Dopamine (V). - Benzodiazepines
(D): These are used as sedatives and Tranquilizers (II) to treat anxiety.

Step 2: Sequence:

A-1V, B-1, C-V, D-IL.

Final Answer: A-IV, B-1, C-V, D-II.

9 Quick Tip

Cocaine — Coca plant — Interferes with Dopamine — CNS stimulant.
Morphine — Poppy plant — Sedative/Painkiller.

53. Excessive consumption of this drug causes hallucinations.
(A) Cocaine

(B) Morphine

(C) Heroin

(D) Charas

Correct Answer: (A) Cocaine

Solution:

Step 1: Analyzing the drugs:

- Cocaine (Coca alkaloid): It is a CNS stimulant. In excessive dosages, it induces
hallucinations. - Morphine/Heroin: These are opioids (depressants) and typically cause
sedation, not hallucinations. - Charas (Cannabinoids): While they can have hallucinogenic
properties, the specific textbook description for ”excessive dosage causing hallucinations” is
strongly associated with Cocaine and plants like Atropa belladonna and Datura. Given the
options, Cocaine is the correct choice here.

Final Answer: Cocaine.
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9 Quick Tip

Hallucinogens: LSD, Datura, Belladonna, and Cocaine (in high doses).

54. Pick up the wrongly matched pair

(A) Lymphoedema - Swelling

(B) Lymphangitis - Inflammation in lymph vessels
(C) Lymphadenitis - Inflammation in lymph glands
(D) Lymphoma - Filariasis

Correct Answer: (D) Lymphoma - Filariasis

Solution:

Step 1: Analyzing the Medical Terms:

- Lymphoedema: Swelling due to accumulation of lymph fluid. (Correct) - Lymphangitis:
Inflammation of the lymphatic vessels. (Correct) - Lymphadenitis: Inflammation of the
lymph nodes (glands). (Correct) - Lymphoma: This refers to a cancer of the lymphatic
system. Filariasis (Elephantiasis) is a parasitic infection caused by filarial worms like
Wuchereria bancrofti. These are two different conditions. (Incorrect Match)

Final Answer: Lymphoma - Filariasis.

9 Quick Tip

Suffix ”-oma” usually indicates a tumor or cancer (e.g., Lymphoma, Sarcoma).
Suffix 7-itis” indicates inflammation (e.g., Appendicitis, Lymphangitis).

55. Study the following statements regarding respiratory system of cockroach and
identify the correct option :

Statement-I : Cockroach possesses 10 pairs of spiracles.

Statement-II : The spiracles of cockroach are holopneustic.

(A) Both statements (I) and (II) are true

(B) Statement-I is true, but statement-II is false

(C) Statement-I is false, but statement-II is true

(D) Both statements (I) and (II) are false

Correct Answer: (A) Both statements (I) and (II) are true

Solution:

Step 1: Analyzing Statement I:

The respiratory system of a cockroach consists of a network of tracheae that open through 10
pairs of small holes called spiracles. 2 pairs are thoracic and 8 pairs are abdominal. (True)
Step 2: Analyzing Statement II:

"Holopneustic” refers to a condition where all spiracles are functional and open to the
exterior. In cockroaches, all 10 pairs are functional for gaseous exchange. (True)
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Final Answer: Both statements (I) and (II) are true.

9 Quick Tip
Spiracles in Cockroach: 10 Pairs = 2 Thoracic + 8 Abdominal.

56. In cockroach, principal motor centre is
(A)

(B) Ganglion in abdominal segment
(C) Sub-oesophageal ganglion
(D) Ventral nerve cord

Brain
6th

Correct Answer: (C) Sub-oesophageal ganglion

Solution:

Step 1: Nervous System of Cockroach:

- Brain (Supra-oesophageal ganglion): Primarily sensory; supplies nerves to antennae
and compound eyes. - Sub-oesophageal ganglion: Situated below the oesophagus. It
supplies nerves to the mouthparts, legs, and wings. Since it controls the movement of these
appendages, it acts as the principal motor centre.

Final Answer: Sub-oesophageal ganglion.

Q Quick Tip

Supra-oesophageal — Sensory (Antennae, Eyes).
Sub-oesophageal — Motor (Mouthparts, Appendages).

57. Study the following and pick up the correct statements :

I) Daphnia exhibits cyclomorphosis

II) In a thermally stratified lake of temperate region, the upper layer in winter is epilimnion
IIT) Niche is the functional role of an oganism in an ecosystem

IV) Bergman’s rule states the relationship between temperature and metabolic rate of animals
(A) I, 11T
(B) I, IV
(C) 11, 111
(D) I, IV

Correct Answer: (A) I, III

Solution:

Step 1: Analyzing Statement I:

Daphnia (Water flea) shows seasonal changes in morphology (head shape) in response to
environmental conditions. This is called Cyclomorphosis. (True)

Step 2: Analyzing Statement II:
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"Epilimnion” typically refers to the upper, warmer, circulating layer of a stratified lake in
summer. In winter, temperate lakes often freeze at the top (ice cover) or exhibit inverse
stratification where the top is coldest (0°C'). The term epilimnion is most standardly
associated with summer stratification. Therefore, this statement is considered incorrect in this
context. (False)

Step 3: Analyzing Statement I1I:

An ecological Niche is defined as the functional role and position of a species in its ecosystem,
including what it eats, where it lives, and how it behaves. (True)

Step 4: Analyzing Statement IV:

Bergmann’s Rule states that warm-blooded animals living in colder climates tend to have
larger body sizes (to minimize surface area to volume ratio) compared to those in warmer
climates. It relates temperature to body size, not directly to "metabolic rate” (though they
are linked, the rule is about size). (False)

Final Answer: I, III.

9 Quick Tip

Bergmann’s Rule: Body Size vs Temperature (Bears are bigger in poles).
Allen’s Rule: Appendage Size vs Temperature (Ears are smaller in poles).

58. Match the following

List-I List-II
A) Volvox I) Phytoplankton
B) Notonecta 1) Benthos
C) Aquatic snails I11) Nekton
D) Chironomid larvae 1V) Neuston
V) Periphyton
A) A-1, B-I1, C-V, D-II

(A)

(B) A-IV, B-III, C-V, D-I

(C) A-IL, B-V, C-III, D-I

(D) A-L, B-IV, C-V, D-II

Correct Answer: (A) A-1, B-III, C-V, D-II

Solution:

Step 1: Classifying Aquatic Organisms:

- Volvox (A): A colonial green alga that floats passively in water currents. It acts as
Phytoplankton (I). - Notonecta (B): Also known as the ”Backswimmer”. It is an aquatic
insect that swims actively. Hence, it is classified as Nekton (III). (Note: Some classifications
might put it in Neuston as it hangs from the surface film, but Option A matches Nekton). -
Aquatic snails (C): These often glide over submerged surfaces, plants, or rocks. This habit
classifies them as Periphyton (V) (organisms attached to or moving on submerged surfaces). -
Chironomid larvae (D): These are bloodworms found in the mud at the bottom of water
bodies. Thus, they are Benthos (II).

Step 2: Sequence:

A—-I1 B—-IIIC—V,D-—=IL

41



Final Answer: A-I, B-III, C-V, D-II.

9 Quick Tip

Plankton: Drifters (Passive).
Nekton: Swimmers (Active).
Benthos: Bottom dwellers.
Neuston: Surface film dwellers.

59. Cattle never feed on the leaves of Calotropis because of the presence of these
chemicals

(A) Cardiac glycosides

(B) Lignin and chitin

(C) Nicotine

(D) Opium

Correct Answer: (A) Cardiac glycosides

Solution:

Step 1: Understanding Plant Defense:

Plants have evolved various chemical defenses against herbivores. - Calotropis procera
(Milkweed): Produces a milky latex containing highly toxic chemicals called Cardiac
Glycosides (e.g., Calotropin). - These chemicals affect the heart function of the grazer,
making the plant highly poisonous and unpalatable to cattle and goats.

Final Answer: Cardiac glycosides.

Q Quick Tip

Cardiac Glycosides: Increase the force of heart contraction but are toxic in uncon-
trolled amounts. Found in Calotropis and Digitalis (Foxglove).

60. Assertion (A): Pancreatic juice contains steapsin

Reason (R): Steapsin helps in protein digestion

(A) Both (A) and (R) are true, and (R) is correct explanation of (A)
(B) Both (A) and (R) are true, but (R) is not correct explanation of (A)
(C) (A) is true, but (R) is false

(D) (A) is false, but (R) is true

Correct Answer: (C) (A) is true, but (R) is false
Solution:
Step 1: Analyzing Assertion (A):

Steapsin is an older term for Pancreatic Lipase. It is indeed a component of pancreatic juice.
(True)
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Step 2: Analyzing Reason (R):

Lipase (Steapsin) acts on lipids (fats), converting emulsified fats into fatty acids and glycerol.
It does not digest proteins. Enzymes like Trypsin and Chymotrypsin digest proteins. (False)
Final Answer: (A) is true, but (R) is false.

@ Quick Tip

Amylopsin = Pancreatic Amylase (Carbs).
Steapsin = Pancreatic Lipase (Fats).
Trypsin = Protease (Proteins).

61. Which one of the following is not involved in the regulation of respiration ?
(A) Pneumotaxic centre

(B) Chemo sensitive area

(C) Hypothalamus

(D) Aortic arch receptors

Correct Answer: (C) Hypothalamus

Solution:

Step 1: Regulatory Centers of Respiration:

1. Respiratory Rhythm Centre: Medulla oblongata (Primary regulator). 2. Pneumotaxic
Centre: Pons (Moderates rhythm). 3. Chemosensitive Area: Adjacent to rhythm centre
(Sensitive to CO9 and H™T). 4. Peripheral Chemoreceptors: Aortic arch and Carotid artery
receptors (Sense CO9/H™ levels).

Step 2: Role of Hypothalamus:

While the Hypothalamus can influence breathing during emotional states (like fear or rage), it
is not a primary "regulatory centre” for the basic respiratory rhythm and homeostasis like the
others listed. In the context of standard respiratory physiology questions, it is the odd one
out compared to the dedicated respiratory centers.

Final Answer: Hypothalamus.

9 Quick Tip

Regulation:
Neural Control: Medulla (Rhythm) & Pons (Pneumotaxic).
Chemical Control: Central (Medulla) & Peripheral (Aortic/Carotid).

62. Following are different stages in blood clotting. Arrange them in correct
sequence:

I) Activation of prothrombin

IT) Formation of prothrombin activator

IIT) Conversion of fibrinogen into soluble fibrin
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IV) Clot retraction
V) Conversion of soluble fibrin into insoluble fibrin threads
I, I, vV, III, IV
I1, I, III, V, IV
[ IL IIL, IV, V
v, Vv, III, I, II

Correct Answer: (B) IL, I, III, V, IV

Solution:

Step 1: The Clotting Cascade:

The process occurs in a specific order: 1. Formation of Prothrombin Activator (IT): First step,
via intrinsic or extrinsic pathways. 2. Activation of Prothrombin (I): Prothrombin activator
converts inactive Prothrombin into active Thrombin. 3. Conversion of Fibrinogen (III):
Thrombin converts soluble Fibrinogen into Fibrin monomers (soluble fibrin). 4. Formation of
Insoluble Fibrin (V): Fibrin monomers polymerize and are stabilized by Factor XIII to form
insoluble fibrin threads. 5. Clot Retraction (IV): The clot contracts, squeezing out serum.
Step 2: Sequence:

II—-1—1I-—-V —IV.

Final Answer: II, I, III, V, IV.

[ @ Quick Tip

Cascade Summary:
Prothrombin Activator — Prothrombin to Thrombin — Fibrinogen to Fibrin — Clot.

63. Statement-1 : Excretory organs in crustaceans are coxal glands.
Statement-II : Various volatile materials are eliminated by lungs.
Identify the correct option from the following

(A) Both statements (I) and (II) are true

(B) Both statements (I) and (II) are false

(C) Statement-I is true, but statement-II is false

(D) Statement-I is false, but statement-II is true

Correct Answer: (D) Statement-I is false, but statement-II is true

Solution:

Step 1: Analyzing Statement I:

In Crustaceans (like Prawns), the excretory organs are Antennary glands or Green glands.
Coxal glands are the excretory organs of Arachnids (Spiders, Scorpions). (False)

Step 2: Analyzing Statement II:

The lungs eliminate C'O2 and significant amounts of water vapor. Additionally, volatile
substances (like alcohol or certain drugs/spices) can also be eliminated through expired air.
(True)

Final Answer: Statement-I is false, but statement-II is true.
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9 Quick Tip

Excretory Organs:
Crustaceans — Green Glands.
Insects — Malpighian Tubules.
Arachnids — Coxal Glands.
Platyhelminthes — Flame Cells.

64. Match the following :

Disorder Character
A) Myasthenia gravis I) Uric acid crystal deposits in joints
B) Muscular dystrophy 1II) Low bone density, Fractures
C) Gout I11) Progressive muscle degeneration
D) Osteoporosis IV) Auto-immune disorder

V) Cancer of bones

(A) A-IIL, B-IL C-IV, D-I
(B) A-II, B-I, C-IIL, D-IV
(C) A-IV, B-I, C-II, D-III
(D) A-IV, B-III, C-I, D-II
Correct Answer: (D) A-1V, B-I1I, C-1, D-IT

Solution:

Step 1: Matching Disorders to Characters:

- Myasthenia gravis (A): An Auto-immune disorder (IV) affecting neuromuscular junctions
causing fatigue and paralysis. - Muscular dystrophy (B): A genetic disorder characterized
by Progressive muscle degeneration (IIT). - Gout (C): Inflammation of joints due to
accumulation of Uric acid crystals (I). - Osteoporosis (D): Age-related disorder
characterized by Low bone density (II) and increased risk of fractures.

Step 2: Sequence:

A-1V, B-I11, C-1, D-II.

Final Answer: A-1V, B-1II, C-I, D-II.

Q Quick Tip

Key Words:

Myasthenia — Autoimmune.
Dystrophy — Genetic/Degeneration.
Gout — Uric Acid.

Osteoporosis — Bone Density.

65. Study the following and pick up the correct combinations :
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S.No. | Organ Sympathetic Nervous System | Parasympathetic Nervous System
I) Eyes Pupil constricts Pupil dilates
II) Blood vessels | Constricts Dilates
[11) Digestive tract | Inhibits peristalsis Increases peristalsis
IV) Pancreas Stimulates activity Inhibits activity
(A) I, 11
(B) III, TV
(C) I, IV
(D) II, IIT

Correct Answer: (D) II, III

Solution:

Step 1: Analyzing Each Row:

- I) Eyes: Sympathetic dilates pupil (to see better in danger); Parasympathetic constricts
pupil. (Row I is Incorrect). - IT) Blood vessels: Sympathetic generally causes constriction
(vasoconstriction) to raise BP. Parasympathetic causes dilation in specific areas (like
genitalia), though it has limited effect on most systemic vessels. This combination is generally
accepted as correct in this context. - IIT) Digestive tract: Sympathetic (Fight or Flight)
slows digestion (Inhibits peristalsis). Parasympathetic (Rest and Digest) promotes digestion
(Increases peristalsis). (Row III is Correct). - IV) Pancreas: Sympathetic inhibits secretion.
Parasympathetic stimulates secretion. (Row IV is Incorrect).

Step 2: Conclusion:

Rows II and III represent correct functional oppositions.

Final Answer: II, III.

Q Quick Tip

Sympathetic: Fight or Flight (Heart rate 1, Digestion |, Pupil Dilates).
Parasympathetic: Rest and Digest (Heart rate |, Digestion 1, Pupil Constricts).

66. Match the following

Hormones Chemical nature
A) Insulin I) Steroid
B) Estrogen  1I) Peptide
C) Oxytocin  III) Amine
D) Thyroxine [V) Protein
V) Polysaccharide

A) A-1V, B-1, C-1II, D-II

) A

) A-IIL, B-II, C-1V, D-V
) A-IV, B-I, C-II, D-III
)

(
(B
(C
(D) A-V, B-1V, C-III, D-II

D
Correct Answer: (C) A-1V, B-1, C-II, D-III

Solution:
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Step 1: Matching Hormones to Chemical Nature:

- Insulin (A): A large polypeptide or Protein (IV) hormone produced by beta cells of
pancreas. - Estrogen (B): A sex hormone derived from cholesterol, hence a Steroid (I). -
Oxytocin (C): A short Peptide (IT) (nonapeptide) secreted by the posterior pituitary. -
Thyroxine (D): An iodinated derivative of the amino acid Tyrosine, hence an Amine (III)
(specifically Todothyronine).

Step 2: Sequence:

A-IV, B-1, C-II, D-IL.

Final Answer: A-1V, B-1, C-II, D-III.

9 Quick Tip

Steroids: Estrogen, Progesterone, Testosterone, Cortisol, Aldosterone.
Amines: Thyroxine, Adrenaline.
Peptides/Proteins: Insulin, Glucagon, Pituitary hormones.

67. Hormone that is having receptor on the surface of target cell membrane
(A) Estrogen

(B) Thyroxine

(C) Epinephrine

(D)

Testosterone
Correct Answer: (C) Epinephrine

Solution:

Step 1: Mechanism of Hormone Action:

- Lipid-soluble hormones (Steroids, Thyroxine): Cross the cell membrane and bind to
intracellular receptors (nuclear receptors) to regulate gene expression. - Water-soluble
hormones (Peptides, Catecholamines): Cannot cross the membrane. They bind to
membrane-bound receptors and generate second messengers (like cAMP).

Step 2: Analyzing Options:

- Estrogen, Testosterone (Steroids) — Intracellular. - Thyroxine (Iodothyronine) —
Intracellular. - Epinephrine (Catecholamine/Amine): Water-soluble — Membrane Surface
Receptor.

Final Answer: Epinephrine.

Q Quick Tip

Membrane Receptors: Insulin, Adrenaline, Pituitary hormones.
Intracellular Receptors: Steroids, Thyroxine.

68. Somatocrinin is secreted by
(A) Pituitary gland
(B) Hypothalamus
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(C) Adrenal glands
(D) Parathyroid glands

Correct Answer: (B) Hypothalamus

Solution:

Step 1: Identifying the Hormone:

Somatocrinin is another name for Growth Hormone Releasing Hormone (GHRH).

Step 2: Source:

Releasing hormones are produced by the Hypothalamus to stimulate the anterior pituitary.
GHRH stimulates the secretion of Somatotropin (Growth Hormone). (Note: Somatostatin is
the Growth Hormone Inhibiting Hormone, also from Hypothalamus).

Final Answer: Hypothalamus.

9 Quick Tip

Suffix -crinin: Stimulating/Releasing (e.g., Somatocrinin).
Suffix -statin: Inhibiting/Stopping (e.g., Somatostatin).

69. MHC class II molecules are primarily found on
(A) All nucleated cells

(B) Red blood cells

(C) Antigen presenting cells

(D) Blood platelets

Correct Answer: (C) Antigen presenting cells

Solution:

Step 1: Understanding MHC Molecules:

The Major Histocompatibility Complex (MHC) molecules are crucial for immune recognition.
- MHC Class I: Present on all nucleated cells of the body. They present endogenous
antigens to Cytotoxic T cells (CD8"). - MHC Class II: Present primarily on Antigen
Presenting Cells (APCs) such as Macrophages, Dendritic cells, and B-lymphocytes. They
present exogenous antigens to Helper T cells (CD4™).

Step 2: Conclusion:

The question asks for MHC Class 11, which are found on APCs.

Final Answer: Antigen presenting cells.

9 Quick Tip

Rule of 8:
MHC I x CD8 = 8 (Correct).
MHC II x CD4 = 8 (Correct).
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70. Assertion (A): Placenta of human beings is called haemochorial type.

Reason (R): Chorionic villi of the foetus comes into direct contact with the maternal blood.
(A) Both (A) and (R) are true, and (R) is correct explanation of (A)

(B) Both (A) and (R) are true, but (R) is not the correct explanation of (A)

(C) (A) is true, but (R) is false

(D) (A) is false, but (R) is true

Correct Answer: (A) Both (A) and (R) are true, and (R) is correct explanation of (A)

Solution:

Step 1: Analyzing Assertion (A):

The human placenta is classified as Haemochorial. This terminology refers to the relationship
between fetal and maternal tissues. (True)

Step 2: Analyzing Reason (R):

In a haemochorial placenta, the maternal blood vessels break down, forming blood sinuses.
The fetal chorionic villi dip directly into these pools of maternal blood. The barrier is formed
only by the fetal tissues (chorion). This direct contact defines the term ”Haemochorial”
(Haemo = Blood, Chorial = Chorion). (True)

Step 3: Relationship:

Reason (R) accurately defines the term used in Assertion (A).

Final Answer: Both (A) and (R) are true, and (R) is correct explanation of (A).

Q Quick Tip

Placenta Types:
- Epitheliochorial: Least invasive (Pig).
- Haemochorial: Most invasive, direct blood contact (Human).

71. One of the following is not associated with male reproductive system of man.
A) Seminal vesicles
) Prostate gland
) Bulbourethral glands
D) Bartholin’s glands
E) None of the above

(
(B
(C
(
(

Correct Answer: (D) Bartholin’s glands

Solution:

Step 1: Understanding the Human Reproductive Anatomy:

The male reproductive system consists of the testes, accessory ducts, and accessory glands.
The accessory glands produce fluids that make up semen.

Step 2: Analyzing the Options:

- Seminal vesicles: Paired glands in males that secrete a fluid rich in fructose,
prostaglandins, and clotting proteins. (Associated with Male)

- Prostate gland: A single gland in males that secretes a slightly alkaline milky fluid.
(Associated with Male)
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- Bulbourethral glands (Cowper’s glands): Paired glands in males located inferior to the
prostate; they secrete a lubricating mucus. (Associated with Male)

- Bartholin’s glands: Also known as greater vestibular glands, these are paired glands
located in the female reproductive system, on either side of the vaginal opening. They are
homologous to the Bulbourethral glands of males. (Associated with Female)

Final Answer: Bartholin’s glands.

9 Quick Tip

Homology check:

Male: Bulbourethral glands.
Female: Bartholin’s glands.

Both secrete mucus for lubrication.

72. Pick up the hormone releasing intrauterine device
A) Lippe’s loop

) Multiload 375

) Copper T

D)

)

E) None of the above

(
(B
(C
(
(

Correct Answer: (D) LNG - 20

Solution:

Step 1: Classification of Intrauterine Devices (IUDs):

IUDs are contraceptives inserted into the uterus. They are classified based on their active
component: 1. Non-medicated IUDs: e.g., Lippe’s loop. They promote phagocytosis of sperm.
2. Copper-releasing [UDs: e.g., CuT (Copper T), Cu7, Multiload 375. Copper ions suppress
sperm motility and fertilizing capacity. 3. Hormone-releasing IUDs: e.g., Progestasert,
LNG-20. They release hormones (like Levonorgestrel) that make the uterus unsuitable for
implantation and the cervix hostile to sperm.

Step 2: Identifying the Correct Option:

Among the choices, LNG-20 is a hormone-releasing [UD.

Final Answer: LNG - 20.

Q Quick Tip

Mnemonic for Hormone IUDs:
Progestasert and LNG-20 (— PLease Hormones).

73. If two heterozygous tall garden pea plants are crossed, the expected genotypic
ratio in their off spring is

(A)3:1

(B)1:1
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(E) None of the above
Correct Answer: (C) 1:2:1

Solution:
Step 1: Understanding the Genotypes:
- Tallness is dominant (7") over dwarfness (¢). - Heterozygous tall plants have the genotype
(Tt).
Step 2: Performing the Cross (Punnett Square):
Cross: Tt x Tt
Gametes: T,t and T',t
T t
T | TT (Homozygous Tall) | Tt (Heterozygous Tall)
t | Tt (Heterozygous Tall) | tt (Homozygous Dwarf)
Step 3: Calculating Ratios:
- Phenotypic Ratio: Tall (TT, Tt, Tt) : Dwarf (tt) = 3 : 1. - Genotypic Ratio:
Homozygous Dominant (TT) : Heterozygous (Tt) : Homozygous Recessive (tt) = 1:2: 1.
Final Answer: 1: 2: 1.

9 Quick Tip

Always check if the question asks for the Phenotypic ratio (3:1) or the Genotypic
ratio (1:2:1) in a monohybrid cross.

74. Study the following and pick up the correct statements :

I) In DNA finger printing, DNA is cut into small pieces at specific sites by restriction
endonucleases.

IT) Transfer of DNA strands on to the nylon membrane is called southern blotting.
IIT) The largest known human gene codes for the protein dystrophin.
IV) Least number of genes are located in Y-chromosome.
) I only

) I and II only
) I, IT and III only
D) I, II, 11T and IV
E)

None of the above
Correct Answer: (D) I, II, III and IV

Solution:

Step 1: Analyzing Statement I:

DNA Fingerprinting involves digesting DNA with Restriction Endonucleases to generate
fragments of varying lengths (RFLPs). This statement is True.

Step 2: Analyzing Statement II:

51



After electrophoresis, the DNA fragments are transferred (blotted) from the gel onto a solid
support like a nitrocellulose or nylon membrane. This specific technique for DNA is called
Southern Blotting. This statement is True.

Step 3: Analyzing Statement III:

According to the Human Genome Project (HGP), the largest human gene is the dystrophin
gene (associated with Muscular Dystrophy), which spans about 2.4 million bases. This
statement is True.

Step 4: Analyzing Statement IV:

Chromosome 1 has the most genes (2968), and the Y chromosome has the fewest genes (231).
This statement is True.

Conclusion: All statements (I, I, III, IV) are correct.

Final Answer: I, II, III and IV.

9 Quick Tip

Blotting Types:

- Southern — DNA

- Northern —+ RNA

- Western — Protein
(Mnemonic: SNow DRoP)

75. Match the following

Method of sex determination Example
A) XX -XY I)  Grasshoppers
B) XX -XO 1) Birds
C) ZW-77 [IT) Human beings
D) ZZ - ZO IV) Moths
V) Honey bees
A) A-IL, B-III, C-IV, D-V

)

) A-IIL, B-1V, C-I, D-II
) A-V, B-II, C-III, D-IV
D)
E)

A-III, B-1, C-11, D-IV
None of the above

(
(B
(C
(
(

Correct Answer: (D) A-III, B-I, C-II, D-IV

Solution:

Step 1: Matching Mechanisms to Organisms:

- A) XX - XY type: Found in mammals (including Human beings) and Drosophila.
Females are XX (homogametic), Males are XY (heterogametic). Match — III. - B) XX -
XO type: Found in many insects like Grasshoppers. Females are XX, Males are XO (have
only one X chromosome). Match — I. - C) ZW - ZZ type: Found in Birds and some
reptiles. Females are ZW (heterogametic), Males are ZZ (homogametic). Match — II. - D)
ZZ - 70 type: Found in some insects like Moths and butterflies (Fumea). Females are ZO
(heterogametic), Males are ZZ. Match — IV.

Step 2: Checking the Sequence:
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A-III, B-1, C-II, D-IV. This corresponds to Option (D).
Final Answer: A-III, B-I, C-II, D-IV.

9 Quick Tip

Key difference:
In Humans/Drosophila: Male is Heterogametic (XY).
In Birds/Moths: Female is Heterogametic (ZW or ZO).

76. Gynaecomastia is a symptom of
(A) Klinefelter syndrome

(B) Turner syndrome

(C) Down syndrome

(D) Edward syndrome

(E)

E) None of the above

Correct Answer: (A) Klinefelter syndrome

Solution:

Step 1: Understanding Gynaecomastia:

Gynaecomastia refers to the development of breast tissue in males.

Step 2: Analyzing the Syndromes:

- Klinefelter syndrome (47, XXY): A genetic condition where a male has an extra X
chromosome. Symptoms include sterile males, tall stature, and feminized characters like
Gynaecomastia. - Turner syndrome (45, X0O): Females with missing X chromosome.
Symptoms: Sterile, webbed neck, rudimentary ovaries. - Down syndrome (Trisomy 21):
Physical and mental retardation, broad palm, furrowed tongue. - Edward syndrome
(Trisomy 18): Severe developmental delays.

Final Answer: Klinefelter syndrome.

@ Quick Tip

Klinefelter’s: Male with female features (XXY).
Turner’s: Female with missing features (XO).

77. Assertion (A): Stabilizing selection favours intermediate traits and removes extremes.
Reason (R): Stabilizing selection does not promote speciation.
) Both (A) and (R) are true, and (R) is correct explanation of (A)
) Both (A) and (R) are true, but (R) is not the correct explanation of (A)
) (A) is true, but (R) is false
D) (A) is false, but (R) is true
E) None of the above

(A
(B
(C
(
(

Correct Answer: (A) Both (A) and (R) are true, and (R) is correct explanation of (A)
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Solution:

Step 1: Analyzing Assertion (A):

Stabilizing selection operates when the environment is constant. It favors the average or
intermediate phenotype and selects against extreme variations. This results in the peak of the
bell curve getting narrower and higher. Thus, (A) is True.

Step 2: Analyzing Reason (R):

Speciation (formation of new species) typically requires divergence of a population, often
driven by Directional or Disruptive selection where traits shift or split. Stabilizing selection
conserves the existing characteristics of a species and maintains the status quo, thus
preventing evolutionary divergence. Therefore, it does not promote speciation. Thus, (R) is
True.

Step 3: Establishing Relationship:

The assertion describes the mechanism (favoring intermediates, removing extremes). The
reason describes the evolutionary consequence (maintaining species/preventing speciation). In
the context of the provided answer key, the logic is interpreted as: ”The process removes
extremes and favors intermediates (A) because its evolutionary role in that context is to
maintain the species and not promote speciation (R).” Or conversely, the fact that it doesn’t
lead to speciation explains why it is characterized by the removal of extremes (keeping the
population stable). The key accepts R as the explanation.

Final Answer: Both (A) and (R) are true, and (R) is correct explanation of (A).

Q Quick Tip

Selection Types:

- Stabilizing: Peak gets higher/narrower (Maintains Mean).
- Directional: Peak shifts (Changes Mean).

- Disruptive: Two peaks form (Splits Mean) — Speciation.

78. Fossilized faecal matter is
(A)
(B)

(C) Petrifications
(D) Coprolites
(E)

E) None of the above

Correct Answer: (D) Coprolites

Solution:

Step 1: Defining Fossil Types:

- Moulds: Impressions of an organism in rock. - Casts: When a mould is filled with
minerals, forming a replica. - Petrifications: Organic matter replaced by minerals (turned
to stone). - Coprolites: Fossilized excrement or faeces. They provide valuable information
about the diet and environment of extinct animals.

Final Answer: Coprolites.
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9 Quick Tip

”Copros” comes from Greek meaning dung/feces. ”Lithos” means stone.

79. Which of the following human proteins is used to treat emphysema?
A) Alpha - 1 antitrypsin
B) Alpha - interferon

C) Alpha - lactalbumin
D)

E)

Adenosine deaminase
None of the above

(
(
(
(
(

Correct Answer: (A) Alpha - 1 antitrypsin

Solution:

Step 1: Understanding the Condition:

Emphysema is a chronic respiratory disease (often caused by smoking) where alveolar walls
are damaged. A deficiency in the protein a-l-antitrypsin can also cause it.

Step 2: Biotechnology Application:

Recombinant DNA technology has been used to produce a-1-antitrypsin (often in the milk of
transgenic sheep like "Tracy’). This protein is used to treat emphysema patients by inhibiting
the enzymes (elastase) that damage the lung tissue.

Step 3: Other Options:

- Alpha-interferon: Used to treat cancer/viral infections. - Alpha-lactalbumin: Enriched
protein found in the milk of transgenic cow 'Rosie’. - Adenosine deaminase: Deficiency causes
SCID; treated with gene therapy.

Final Answer: Alpha - 1 antitrypsin.

9 Quick Tip

Transgenic Products:

- a-l-antitrypsin — Emphysema.

- Insulin — Diabetes.

- a-lactalbumin — Nutritional milk (Rosie).

80. Match the following :
ECG Abnormality Clinical condition
Enlarged P wave [) Bradycardia
Prolonged P-R interval II) Myocardial infarction
Shortened Q-T interval III) Atrial enlargement
Elevated S-T segment  IV) Hypercalcemia

V) Hypocalcemia

Saozez

(A) A-1, B-1II, C-V, D-II
(B) A-III, B-1, C-1V, D-II
(C) A-1V, B-IL, C-1, D-III
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(D) A-IIL, B-II, C-V, D-IV
(E) None of the above

Correct Answer: (B) A-11I, B-I, C-1V, D-II

Solution:

Step 1: Interpreting ECG Changes:

- A) Enlarged P wave: The P wave represents atrial depolarization. Enlargement indicates
hypertrophy of the atria (Atrial enlargement). Match — III. - B) Prolonged P-R interval:
Represents a delay in conduction from atria to ventricles (AV block). This slows the heart
rate, associated with Bradycardia. Match — I. - C) Shortened Q-T interval: The QT
interval represents ventricular depolarization and repolarization. High calcium levels
(Hypercalcemia) cause faster repolarization, shortening this interval. Match — IV. (Note:
Hypocalcemia prolongs it). - D) Elevated S-T segment: This is the classic diagnostic sign
of acute Myocardial infarction (Heart attack). Match — II.

Step 2: Matching Sequence:

A-III, B-1, C-1IV, D-II. This corresponds to Option (B).

Final Answer: A-III, B-I, C-IV, D-II.

Q Quick Tip

ECG Cheat Sheet:

- ST Elevation — Heart Attack (MI).

- Flat T wave — Atherosclerosis/Ischemia.
- P-R prolong — Block.

Physics

81. If A, B and C represent Planck’s constant, mass and velocity respectively,
then the dimensional formula of BA}J is

(A) [MYLOTY)

(B) [M'L°T"]
(C) [M OL TO]
(D) [M iy

Correct Answer: (C) [MOL'TY]

Solution:

Step 1: Understanding the Concept:

We need to determine the dimensional formula of the given expression by substituting the
dimensions of individual physical quantities.

Step 2: Key Formula or Approach:

Identify the dimensions of each quantity:

e A = Planck’s constant (h): From E = hv, h = % Dimensions are [M[TQ—_T{] [ML2T1].
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e B = Mass (m): Dimensions are [M].
e C = Velocity (v): Dimensions are [LT~!].

Step 3: Detailed Explanation:

Substitute these dimensions into the expression Bib:
[A] _ [MLT
[B[C]  [M] x [LT~]
_[ML2TY
~ [MLTY

Canceling out common terms:
— [Ml—lLQ—lT—l—(—l)] — [MOLlTO]

This represents the dimension of length.
Final Answer: [M°L'TY].

@ Quick Tip

Planck’s constant has the same dimensions as Angular Momentum (L = muor). Know-
ing this directly gives [A] = [M][L?][T~'], saving derivation time.

82. A person walks up an escalator at rest in a time of 60 s. When standing on
the same escalator now moving with a uniform speed, he is carried up in a time
of 30 s. The time taken for him to walk up the moving escalator is

(A) 10 s

Correct Answer: (C) 20 s

Solution:

Step 1: Understanding the Concept:

This is a problem involving relative velocity. The effective speed of the person walking on a
moving escalator is the sum of the speed of the person walking and the speed of the escalator.
Step 2: Key Formula or Approach:

Let L be the length of the escalator.
e Speed of person walking (vp): v, = % = %.

e Speed of escalator (ve): ve = % = %.

When walking on the moving escalator, the net speed vyer = v, + ve. The time taken ¢ is
L

given by t = ;=
Step 3: Detailed Explanation:
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t L L L
Substituting the values:
11 1
t 60 30
Taking LCM (60):
I 1+2 3 1
t 60 60 20
t=20s

Final Answer: 20 s.

@ Quick Tip

tito
t1+t2”

For such problems, the formula resembles the resistors in parallel formula: ¢ =

_ 60x30 __ 1800
Here, t = 60730 = = 20 s.

83. The magnitudes of two vectors A and B are A and B respectively, the
magnitude of their resultant vector R is R. If  is the angle between the vectors A
and B, the angle made by the vector R with the vector A is «, then

(A) B =G

(B) R = At

(C) Bb.sin%
sina

_ _ Bsind
Correct Answer: (C) R = =32

Solution:

Step 1: Understanding the Concept:

We can use the properties of the vector trlangle formed by A B and R. According to the
triangle law of vector addition, B = A + B.

Step 2: Detailed Explanation:

Construct a triangle with sides representing the magnitudes A, B, and R.

e The angle between vectors A and B is 0. In the triangle configuration (head-to-tail), the
angle between side A and side B is 180° — 6.

e The angle between R and A is given as a. This angle is opposite to the side
corresponding to vector B.

e Applying the Sine Rule to the triangle with sides A, B, R:
R B A
sin(180° — )  sina sin 3

Since sin(180° — ) = sin #, we have:




Rearranging for R:
_ Bsind

sin «

Bsin6

Final Answer: R = ne

9 Quick Tip

Using the Lami’s theorem or Sine rule on the vector triangle is much faster than deriv-
ing components. The side length is proportional to the sine of the opposite angle. Side
R is opposite angle (180° — @), Side B is opposite angle a.

84. If a body is projected horizontally from a height of 50 m with a speed of 20 m

Correct Answer: (A) 25 m s~}

Solution:

Step 1: Understanding the Concept:

In horizontal projection, the horizontal velocity remains constant, while the vertical velocity
increases due to gravity.

Step 2: Key Formula or Approach:

Initial velocity: u, =20 m/s, u, = 0. Time t = 1.5 s.

e Horizontal component at time ¢: v, = u; = 20 m/s.
e Vertical component at time ¢: vy = u, + gt = 0+ (10)(1.5) = 15 m/s.

Resultant speed v = /02 + v2.
Step 3: Detailed Explanation:

v =1/(20)2 + (15)2
v = /400 + 225 = V625

v=25m/s

Final Answer: 25 m s 1.

9 Quick Tip

Check for Pythagorean triplets. Here components are 20 and 15. Divide by 5 to get 4
and 3. The triplet is 3-4-5. Multiply by 5 to get the resultant: 25.
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85. Two blocks of masses 8 kg and 12 kg kept on smooth horizontal table are
connected to the ends of a light string as shown in the figure. If a horizontal force
of 500 N is applied to the block of mass 12 kg, then the tension in the string
connecting the blocks is

[8 kg] —String— [12 kg] — 500 N

(A) 200 N
(B) 300 N
(C) 500 N
(

D) 250 N
Correct Answer: (A) 200 N

Solution:

Step 1: Understanding the Concept:

The entire system moves with a common acceleration. The tension provides the force to
accelerate the trailing block (8 kg).

Step 2: Key Formula or Approach:

1. Find common acceleration: a = %

2. Find Tension: T = Myyajling X a.

Step 3: Detailed Explanation:

Given m; = 8 kg, mo = 12 kg, F' = 500 N. Total mass M =8 + 12 = 20 kg.

Y 9 2
“= 35 5m/s

Consider the 8 kg block. The only horizontal force acting on it is the tension 7T
T=m; xa=8x25=200N

Final Answer: 200 N.

9 Quick Tip

Mass behind string T —

Tension always pulls the rear mass. Tension = Total Force x Total Mass

8 8 __

86. A body of mass 2 kg starts moving from the origin (0, 0) with an initial
velocity of (4% + 45) m s~ '. A constant force of —20; N is applied on the body.
When the Y-coordinate of the position of the body becomes zero again, then its
X-coordinate is

(A) 3.2m
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Correct Answer: (A) 3.2 m

Solution:

Step 1: Understanding the Concept:

We treat the motion in X and Y directions independently. The body has constant velocity in
the X-direction and constant acceleration in the Y-direction.

Step 2: Analysis of Motion:

Mass m = 2 kg. Initial velocity @ = 47 +45. So, u, = 4 m/s, uy =4 m/s. Force F= —205 N.

Acceleration @ = 5:, = 7220] = —10j m/s?. So, a; =0, ay; = —10 m/s.

Step 3: Calculating Time:
The body returns to y = 0. Using y = u,t + %ath:

1
0=4t+ 5(—10)152

0=4t -5t = t(4—5t) =0
Time t = 0 (start) or t = 2 = 0.8 s.

Step 4: Calculating X-coordmate:
Since a, = 0, distance x = u, X t.

r=4x08=32m

Final Answer: 3.2 m.

9 Quick Tip

This is essentially a projectile motion problem where gravity g is effectively 10 m/s?

downwards. The range R = MTU?’ = 2(41—)é4) = % =3.2 m.

87. A force of 18 N is acting in the direction of motion of a body of mass 3 kg
moving with a velocity of 2 m s~!. The velocity of the body when it displaces by
5 m is

(A)4m s*1

(B) 6 m s~
(C) 10 m s
(D) 8 m s~

Correct Answer: (D) 8 m s~}

Solution:

Step 1: Understanding the Concept:

This can be solved using the Work-Energy Theorem or Kinematics equations. Work done by
the force increases the kinetic energy of the body.

Step 2: Method 1 (Work-Energy Theorem):

Work Done W = F' x s = 18 x 5 = 90 J. Initial Kinetic Energy K; = % u? = %(3)(22) =6 J.
Final Kinetic Energy Ky = K; + W =6+ 90 = 96 J.

1 1
§m02 =96 — §(3)112 = 96
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96 x 2
2 _
YT
v=1v64=8m/s

Step 3: Method 2 (Kinematics):

- _F _ 18 _ 2 : 2 .2 9o
Acceleration a = -~ = ¢ = 6 m/s*. Using v* — u” = 2as:

v — (2)2 = 2(6)(5)

= 64

v?—4=60 = v* =64 — v=28m/s

Final Answer: 8 m s~ 1.

9 Quick Tip

2Fs

Using v? = u? + 255 combines the steps.

88. A body A of mass 200 g moving with a velocity v;¢ makes collision with
another body B of mass 100 g movmg with a velocity vyi. After collision, A and
B move with velocities vgz and vy4i respectively. If vs = 0.5v1, then the value of v is

(4) o~
(B) vy — %
(C) vg — vy
(D) vq + vo

Correct Answer: (C) vy — va

Solution:

Step 1: Understanding the Concept:

Apply the Principle of Conservation of Linear Momentum. The total momentum before
collision equals the total momentum after collision.

Step 2: Detailed Explanation:

Given: myg =200 g = 0.2 kg, mp = 100 g = 0.1 kg. Velocities: ugq = v1, up = vo, v4 = vs3,
vg = v4. Given condition: vy = 0.5vy.

Conservation of Momentum:

maug +mpup = mavas + mpup
0.2v1 + 0.1vg = 0.2v3 + 0.1v4
Multiply by 10 to clear decimals:
2v1 + v9 = 2v3 + vy

Substitute v3 = 0.5v;:
201 +vg = 2(0.51)1) + V4
201 +vg = V1 + V4

Rearranging to find vy:
201 — V] = U4 — V9
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V1 = V4 — V2

Final Answer: v4 — v9.

9 Quick Tip

Always ensure units are consistent. Since all terms involve mass times velocity, and
masses are in ratios, you can work directly with grams or convert to kg; the result is
the same.

89. The ratio of the radius of a uniform circular disc and its radius of gyration
about a tangent in its plane is

(A) V5 :2

(B) 2:
(C)4:
(D) 5:
Correct Answer: (B) 2:/5

%m«l
Ot

Solution:

Step 1: Understanding the Concept:

We need to find the Moment of Inertia (I) of a disc about a tangent in its plane and then
relate it to the radius of gyration (k) using I = ME?.

Step 2: Calculating Moment of Inertia:

1. Moment of Inertia of a disc about its diameter: I; = }LM R?. 2. Using the Parallel Axis
Theorem, the Moment of Inertia about a tangent parallel to the diameter (in the plane):

1
]tangent = Tcom + Md2 = ZLMRQ + M(R)2

5
Itangent - ZMRQ

Step 3: Calculating Radius of Gyration:
Equating I = Mk?:
5 5
MK = MR* = k* =R’

k= \/;R
The question asks for the ratio of the Radius (R) to the Radius of Gyration (k):
: R 2
Ratio = E = % = ﬁ

Final Answer: 2 : /5.

9 Quick Tip

Be careful about the axis. - Tangent perpendicular to plane: I = %M R?> + MR? =
%MRQ. - Tangent in the plane: I = leMR2 + MR? = %MRQ.
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90. If a solid sphere of mass 50 g and diameter 20 cm rolls without slipping with
a velocity 5 cm s~! on a surface, then its total kinetic energy is

(A) 6.25 x 1077 J

(B) 2.50 x 1077 J

(C) 8.75 x 107° J

(D) 3.75 x 107 J

Correct Answer: (C) 8.75 x 107° J

Solution:
Step 1: Understanding the Concept:
For a rolling body, Total Kinetic Energy = Translational KE + Rotational KE.

1, k2
Ktotal = §mv (1 + ﬁ)
Step 2: Data Conversion to SI Units:
- Mass m = 50 g = 0.05 kg. - Velocity v = 5 ecm/s = 0.05 m/s. - Diameter = 20 cm
= R =10 cm (Not needed for the formula ratio, but consistent).
Step 3: Calculation:
For a solid sphere, Moment of Inertia [ = %mRZ, SO Bz = %

1 2 1 7 7
Kiotal = §m02 <1 + g) = §mv2 (g) = Eva

Kiotal = 0.7 x 0.05 x (0.05)?
Kiotal = 0.7 x 0.05 x 0.0025
Kiotal = 0.035 x 0.0025 = 8.75 x 107° J
Final Answer: 8.75 x 107° J.

Substituting values:

Q Quick Tip

Rolling KE factors (8 = 1 + k%/R?): - Ring: 2 - Disc/Cylinder: 1.5 - Solid Sphere: 1.4
(7/5) Just multiply translational KE by this factor.

91. For a body in simple harmonic motion, the relation between force F (in
Newton) acting on the body and its displacement y (in metre) is given as

F + 3y = 0. If the time period of oscillation of the body is 7 s, then its mass is
(A) 12 kg

(B) 750 g

(C) 1500 g

(D) 200 g

Correct Answer: (B) 750 g
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Solution:

Step 1: Understanding the Concept:

The equation of force for SHM is F' = —ky, where k is the force constant. The time period is
given by T = 277\/%.

Step 2: Finding the Force Constant k:

Given F' 4+ 3y =0 = F = —3y. Comparing with F' = —ky, we get k = 3 N/m.

Step 3: Calculating Mass:

Given T = 7.

Divide by m:

Squaring both sides:

Convert to grams:
m=0.75kg="750g

Final Answer: 750 g.

9 Quick Tip

Always check the units required in the options. The calculated mass was in kg, but

options were in grams.

92. If the amplitudes of a damped harmonic oscillator at times 3 and 6 seconds
are 6 cm and 4 cm respectively, then the initial amplitude of the oscillator is
(A) 20 cm

Correct Answer: (C) 9 cm

Solution:
Step 1: Understanding the Concept:
For a damped harmonic oscillator, the amplitude decays exponentially with time:

A(t) = Age™

This implies that for equal time intervals, the amplitudes form a Geometric Progression (GP).
Step 2: Detailed Explanation:

Let Agp be the amplitude at t = 0. At ¢t =3, A3 =6 cm. At t =6, Ag = 4 cm. Notice the time
steps are equal (0 to 3, and 3 to 6). Therefore, the ratio of amplitudes is constant:

A3_A6
Ay Az
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6 4
Ay 6
Solving for Ayp:
Ao—6z6:%—90m

Final Answer: 9 cm.

@ Quick Tip

In damped oscillation, if amplitudes are measured at ¢, 2t, 3t..., they form a GP se-
quence. Here Ag, Az, Ag are in GP. So A% = ApAs.

93. If an object of mass 1 kg is taken to a height which is equal to three times the
radius of the earth, then the change in its potential energy is

(Radius of the earth = 6400 km, acceleration due to gravity on the surface of the
earth = 10 m s7?)

(A) 48 x 106 J

(B) 24 x 10° J

(C) 36 x 106 J

(D) 12 x 106 J

Correct Answer: (A) 48 x 106 ]

Solution:

Step 1: Understanding the Concept:

The gravitational potential energy (U) of an object at a distance r from the center of the
Earth is given by U = —G%. When an object is lifted from the surface to a height A, the
change in potential energy (AU) is not simply mgh because ¢ is not constant over large
distances.

Step 2: Key Formula:

The change in potential energy is:

AU = Uﬁnal - Uinitial = -

GMm B ( GMm)

R+h R
1 1 GMm R

A M 1

U==a m(R R+h> R < R+h)

We know that acceleration due to gravity on the surface is g = %TM, SO G]y gR.

Substituting this, we get:

AU:ng( h )— mgh

R+h) 1+5h
Step 3: Calculation:
Given:

e Mass m =1 kg
e Height h = 3R
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e Radius R = 6400 km = 6.4 x 10 m

e Gravity g = 10 m s~2

Substitute h = 3R into the simplified formula:

3R 3R 3
A = = —_ —
U=mgR (R—i—BR) ng( ) mgR

Now, plug in the numerical values:
3
AU =7 x1x10 (6.4 x 10%)

AU = 0.75 x 64 x 10% = 48 x 10° J
Final Answer: 48 x 106 J

@ Quick Tip

For height i = nR, the change in potential energy is AU = ZymgR. Here n = 3, so
AU = %ng.

94. A body of mass 10 kg is attached to one end of a wire of length 0.3 m and
area of cross-section 1076 m?. If the maximum stress the wire can withstand is
2.7 x 10" N m~2, then the maximum angular velocity with which the wire-body
system can be rotated in a horizontal circle about the other end of the wire is
(A) 4 rad s~

(B) 5rad s™*
(C) 9 rad s~
(D) 3 rad s™*

Correct Answer: (D) 3 rad s~

Solution:

Step 1: Understanding the Concept:

When a body attached to a wire rotates in a horizontal circle, the necessary centripetal force
is provided by the tension in the wire. This tension causes stress in the wire. To prevent
breaking, the stress must not exceed the breaking stress.

Step 2: Key Formula:

e Centripetal Force (Tension): T = mw?L
e Stress: 0 = % = —m‘j’:L

Condition for maximum angular velocity:

max

mw? L
A

Step 3: Calculation:
Given:
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e Mass m = 10 kg

e Length L =03 m

o Area A =10"6 m?

o Max Stress opax = 2.7 X 107 N m ™2

Rearranging the formula for wpax:

9 _UmaXXA

w. =
max mXL

9 (2.7 x 107) x 107°

Wmax = 10 x 0.3
27
wr2nax = ? =9

Wmax = V9 =3rad s}

Final Answer: 3 rad s !

¢ Quick Tip

Ensure all units are in SI before calculation. Here, area and stress units are consistent.
The relationship is w o< v/Stress.

95. A small solid sphere of mass 10 g and density 2600 kg m? is dropped into a
long vertical column of glycerine. When the sphere attains terminal velocity, the
magnitude of the viscous force acting on the sphere is

(Acceleration due to gravity = 10 m s~2 and density of glycerine = 1300 kg m™?)
(A)20 x 1073 N

(B) 25 x 1073 N

(C) 75 x 1073 N

(D) 50 x 1073 N

Correct Answer: (D) 50 x 1073 N

Solution:

Step 1: Understanding the Concept:

When a sphere attains terminal velocity falling through a fluid, the net force on it is zero.
The forces acting are Weight (W) downwards, Buoyant Force (Fp) upwards, and Viscous
Drag Force (F,) upwards. Equilibrium condition: W = Fp + F, = F, =W — Fp.

Step 2: Key Formula:

o Weight: W = mg = V psoliag

_m_

. — _ _ Pliqui
e Buoyant Force: Fp =V piiquidg = 5= Pliquidd = mg <ﬁ>

Psolid

e Viscous Force: F,, = mg <1 _ pliquid)
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Step 3: Calculation:
Given:

e Mass m =10 g = 0.01 kg

e Density of sphere pgo1ig = 2600 kg m 3
e Density of liquid pliquiq = 1300 kg m >
e Gravity ¢ = 10 m s~2

Substitute values:

1300
F,=001x1 11— ——
» = 0.01 % 0><< 2600>

F,=0.1x(1-0.5)
F,=01x05=0.05N
Convert to scientific notation as per options:
F,=50x 1073 N

Final Answer: 50 x 1073 N

@ Quick Tip

Notice that the density of the liquid is exactly half the density of the solid
(1300/2600 = 0.5). This means the Buoyant force supports half the weight, and the
Viscous force supports the other half. So F, = 2.

96. If two temperatures on Celsius scale differ by 25°, then the difference of those

two temperatures on Fahrenheit scale is
(A) 45°

Correct Answer: (A) 45°

Solution:

Step 1: Understanding the Concept:

The relationship between temperature readings on Celsius (C') and Fahrenheit (F') scales is
given by F' = %C’ + 32. However, for a change or difference in temperature (AT'), the additive
constant drops out.

Step 2: Key Formula:

AF = gAC

Step 3: Calculation:
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Given AC = 25°. 9

AF =9 x5 =45

Final Answer: 45°

9 Quick Tip

Remember: A difference of 5°C is equivalent to a difference of 9°F. The ratio of divi-
sion size is 100:180 or 5:9.

97. If a Carnot engine working between the temperatures 300 K and 600 K has
work output of 800 J per cycle, then the heat supplied to the engine from source
per cycle is

(A) 1800 J

(B) 1000 J

(C) 2000 J

(D) 1600 J

Correct Answer: (D) 1600 J

Solution:

Step 1: Understanding the Concept:

A Carnot engine operates between a source temperature 77 (high) and a sink temperature 75
(low). The efficiency depends only on these temperatures. Efficiency is also defined as the
ratio of work done to heat supplied.

Step 2: Key Formula:

: _ T, _ Work Done (W)
Efficiency 7 =1 — 7 = {5t Supplied (@1)-
Step 3: Calculation:

Given:

e Sink Temperature 75 = 300 K
e Source Temperature 77 = 600 K
e Work Output W = 800 J

First, find efficiency:

300
p=1- o =1-05=05
Now, calculate Heat Supplied (Q1):
0.5 = @
@
800

= — = J
Q1 ' 600
Final Answer: 1600 J
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9 Quick Tip

For a Carnot engine, %1 = %2 = Tlvl/TQ. Using (1 = WTETQ gives the answer directly:

800 x 539 = 1600.

98. During adiabatic expansion process, if the temperature of 4 moles of a
monoatomic gas is decreased by 100°C, then the work done by the gas is
(Universal gas constant = 8.3 J mol™' K1)

(A) 4150 J

(B) 8300 J

(C) 2490 J

(D) 4980 J

Correct Answer: (D) 4980 J

Solution:

Step 1: Understanding the Concept:

In an adiabatic process, there is no heat exchange (@) = 0). According to the First Law of
Thermodynamics, Q = AU + W, so W = —AU. Since the gas expands and temperature
decreases, the work is done by the gas at the expense of its internal energy.

Step 2: Key Formula:

Work Done in adiabatic process: W = % or simply W = —nC,AT. For a monoatomic
3
gas, Cy = 5R.
Step 3: Calculation:
Given:
e Moles n =4

e Change in temperature AT = —100 K (decreased)
e Cas constant R = 8.3 J mol™ ! K~}

Using Work-Energy relation:
W = —-AU = —nC,AT

3
W:—4><§R>< (—100)
W =4x15x8&83x 100

W =6 x 830 = 4980 J
Final Answer: 4980 J

9 Quick Tip

Change in temperature in Celsius is the same as in Kelvin. So AT = 100. Since it’s
expansion (temperature drops), work is positive.
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99. At constant pressure, if the work done by a gas is 40% of the increase in the
internal energy of the gas, then the specific heat capacity of the gas at constant
volume is

(Universal gas constant = 8.3 J mol~! K1)

(A) 29.05 J mol * K~!

(B) 25.35 J mol ! K~!

(C) 20.75 J mol ! K1

(D) 32.55 J mol ™t K}

Correct Answer: (C) 20.75 J mol ™' K}

Solution:
Step 1: Understanding the Concept:
For an ideal gas undergoing a process at constant pressure:

e Work Done W = PAV = nRAT
e Increase in Internal Energy AU = nCy AT

Step 2: Key Formula:
The problem states W = 0.40 x AU. Substituting the formulas:

nRAT = 0.4 x nCy AT

Step 3: Calculation:
Cancel common terms (nAT):

R = 0.4Cy
_ R 83
V704 04

Cy = % —=20.75 Jmol ! K7}

Final Answer: 20.75 J mol ! K~!

9 Quick Tip

The relation Cy = R/(y — 1) isn’t needed here directly, but the ratio given essentially
defines the gas type. W/AU = (y — 1) = 0.4, so v = 1.4 (Diatomic). For diatomic gas,
Cy = 3R = 2.5 x 8.3 = 20.75.

100. A spherical black body of radius 12 cm at a temperature of T K radiates a
power of 400 W. If the radius of the sphere is doubled and absolute temperature
is halved, then the power radiated by the body is

(A) 100 W

(B) 200 W
(C) 400 W
(D) 1600 W

Correct Answer: (A) 100 W
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Solution:

Step 1: Understanding the Concept:

According to Stefan-Boltzmann Law, the power radiated (P) by a black body is proportional
to its surface area (A) and the fourth power of its absolute temperature (7).

Step 2: Key Formula:

P = cAT* = 6(47R*)T*

So, P o R2T*.
Step 3: Calculation:
Let initial state be P; = 400 W, radius R, temperature 7. New state: Radius R’ = 2R,

Temperature 7" = T'/2.
P (RN\*(T\"
n- (=) (7)
4

Py 1 1
400 16 4
400

Final Answer: 100 W

@ Quick Tip

Doubling radius increases power by factor 4. Halving temperature decreases power by
factor 24 = 16. Net factor is 4/16 = 1/4.

101. When a stretched string is vibrated simultaneously with a 440 Hz tuning
fork, a beat frequency of 5 Hz is produced. If the experiment is repeated with a
tuning fork of 437 Hz, the beat frequency produced is 8 Hz. The frequency of the
string is

(A) 445 Hz

(B) 435 Hz

(C) 429 Hz

(D) 448 Hz

Correct Answer: (A) 445 Hz

Solution:

Step 1: Understanding the Concept:

The beat frequency is the absolute difference between the frequencies of the two sources. Let
f be the frequency of the string.

Step 2: Analysis:

Case 1: Tuning fork frequency f; = 440 Hz. Beat frequency = 5 Hz. So,

|f —440| =5 = f = 435 Hz or 445 Hz.
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Case 2: Tuning fork frequency fo = 437 Hz. Beat frequency = 8 Hz. So,

|f —437| =8 = f =429 Hz or 445 Haz.

Step 3: Conclusion:

The common value in both cases is 445 Hz. Therefore, the frequency of the string is 445 Hz.
Final Answer: 445 Hz

9 Quick Tip

Write down possible values for the unknown frequency from the first condition. Then
check which of these satisfies the second condition.

102. The focal length of a convex lens immersed in a liquid of refractive index 1.2
is f1 and its focal length when immersed in another liquid of refractive index 1.25
is fo. If the refractive index of the material of the lens is 1.5, then f; : fo =

(A)6:5
(B)4:5
(C)3:5
(D)2:5

Correct Answer: (B)4:5

Solution:
Step 1: Understanding the Concept:
According to the Lens Maker’s Formula, the focal length of a lens depends on the refractive

index of the lens material (uy) and the surrounding medium (fi,). % = (ﬁ - 1) <R% — R%)

Since the lens is the same, the term (R% — R%) is constant. Thus, f o @

Hm

Step 2: Calculation:
Given g = 1.5. Case 1: Medium pq = 1.2.

1 1. 1
—o<<—5—1>:(1.25—1):0.25:Z

fioo\1.2
SO, f1 x 4.
Case 2: Medium po = 1.25.
1 1.5 1
(1) =(12-1)=020==
2 (1.25 ) ( ) 5
So, fo o 5.

Ratio f1 : fg =4:5.
Final Answer: 4 : 5

9 Quick Tip

As the refractive index of the medium approaches that of the lens, the power decreases
and focal length increases. Here uo > 1, so fo > fi.
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103. If two light waves of intensities I and 41 superimpose at a point with a phase

difference of 7, then the resultant intensity at that point is
(A) 51

Correct Answer: (A) 5l

Solution:

Step 1: Key Formula:

The resultant intensity Iz due to interference of two waves with intensities /7 and I and
phase difference ¢ is:

Ip =11 4+ I + 2+/ 1115 cos ¢
Step 2: Calculation:

Given:
o [ =
o I, — 4]
¢p=1

Substitute values (Note: cos(m/2) = 0):
Ip=1+4I+2VI1-41-0

Ir=5I+0=5I

Final Answer: 5]

9 Quick Tip

For a phase difference of 90° (7/2), the interference term (cosine term) vanishes. The
intensities simply add up algebraically: I,.s = I1 + Io.

104. The electric flux through the surface of a thin spherical shell of radius 6 cm,
having a point charge 2uC at its center is

(A) 367 x 10° N m?C~?

(B) 727 x 10° N m*C ™!

(C) 36w x 108 N m?C~!

(D) 727 x 103 N m2C~!

Correct Answer: (D) 727 x 10° N m?C~!

Solution:
Step 1: Understanding the Concept:
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According to Gauss’s Law, the total electric flux @z through a closed surface is equal to %
times the net charge enclosed (giy). It is independent of the radius of the sphere.
Step 2: Key Formula:

oy =L
€0
We can also express % using the Coulomb constant k£ = 47360. So, % = 4rk.
bp = q x (4nk)

Step 3: Calculation:
Given:

e Charge ¢ =2uC =2x107°%C
e Constant k =9 x 109 N m?C 2

Substitute values:
dp = (2x1079) x 47 x (9 x 10%)

<I>E:2><4><9><7r><103
dp =721 x 103 N m2C~!
Final Answer: 727 x 103 N m?C~!

9 Quick Tip

Using k = 9 x 10? is often easier than dividing by ¢y = 8.85 x 10~!? when the answer
involves 7.

105. The capacitance of a solid sphere of radius 18 cm is

Correct Answer: (C) 20 pF

Solution:

Step 1: Understanding the Concept:

An isolated spherical conductor acts as a capacitor. Its capacitance depends on its radius.
Step 2: Key Formula:
Capacitance C' = 4megR. Since
Step 3: Calculation:

Given Radius R = 18 cm = 18 x 1072 m.

_ 18x 1072
9 x 109

C=2x101F

1

_ R
4meq

k=9 x 107, we can write C' = T

76



To convert to picofarads (1 pF = 10712 F):
C=20x10"12 F =20 pF

Final Answer: 20 pF

9 Quick Tip

Remember: 1 pF = 10712 F. The radius must be in meters.

106. Three point charges +10uC, +20uC' and +40uC' are placed at the vertices of an
equilateral triangle of side 1m. The electrostatic potential energy of the system of
the charges is

(A)6.3J

(B) 12.6 J

(C)25.2]

(D) 21.6 J

Correct Answer: (B) 12.6 J

Solution:

Step 1: Understanding the Concept:

The electrostatic potential energy (U) of a system of point charges is the sum of the potential
energies of all unique pairs of charges. For three charges q1, g2, q3, the total potential energy is
given by:

U_

Ay * *

1 (Q1(J2 7293 Q1Q3)
12 Tre3 T3

Step 2: Key Formula or Approach:
Given:

e g = +10uC =10 x107° C
o o = +20uC =20 x 1076 C
o g3 = +40uC =40 x 1076 C
e Side length » = 1 m (equilateral triangle, so 113 = r93 = r13 = 1 m)

e Coulomb’s constant k = - 9% 10% N m?C~2

dmeg

Step 3: Detailed Explanation:
Substitute the values into the formula:
U — 9% 107 ((10 X 10—6)1(20 x 1079) N (20 x 10—6)1(40 x 1079) N (10 x 10—6)1(40 X 10—6))

Factor out 10712:
U =9 x 107 x 1072(200 + 800 + 400)

U =9 x 1073(1400)
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U=9x14
U=126J
Final Answer: 12.6 J

9 Quick Tip

Be careful with unit conversions (uC' to C'). Factor out common terms to simplify the
arithmetic.

107. A 48 V battery is supplying a current 12 A when connected to an external
resistor. If the efficiency of the battery at this current is 75 %, then the internal
resistance of the battery is

(A) 3Q

(B) 1.5Q

(C) 2.5

(D) 1Q

Correct Answer: (D) 10

Solution:

Step 1: Understanding the Concept:

The efficiency () of a battery is defined as the ratio of the terminal voltage (V') to the
electromotive force (E) or the ratio of power delivered to the load to the total power

generated.
_ Output Power VI V
" Total Power FEI FE
Also, terminal voltage is given by V' = E — Ir, where r is the internal resistance.
Step 2: Calculation:

Given:

e EMF F =48V
e Current [ =12 A
e Efficiency n = 75% = 0.75
First, find the terminal voltage V:
V=nE=075%x48=36V

Now, use the relation for internal resistance:

V=FE-Ir

36 =48 — 12r

12r = 48 — 36
12r =12
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10

ﬁ
Il

Final Answer: 11}

9 Quick Tip

Efficiency can also be written in terms of resistances: n = R];Er'

108. In the circuit of resistors shown in the figure, the effective resistance
between points A and B is

N’ N N

o —
SR
DDV D

A
B
C
D

P

Correct Answer: (D) 15(2

Solution:

Step 1: Analyzing the Circuit Topology:

Let the vertices of the triangle be A (top), C (bottom left), and B (bottom right). There is a
central node, let’s call it D. From the diagram labels:

e Resistor between A and C: 5012
e Resistor between C and B: 1012
e Resistor between A and D: 2012
e Resistor between C and D: 2012

e The connection between D and B is a straight line, implying a short circuit (0
resistance). Thus, node D is effectively the same as node B.

Step 2: Simplifying the Circuit:
Since D is shorted to B, the resistors connected to D are now connected to B. The circuit
rearranges as follows between terminals A and B: 1. Branch 1: The resistor from A to D
becomes a resistor from A to B.

RAB(internal) = 2092
2. Branch 2: The path through C.
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e Resistor from A to C is 5012.
e From node C, there are two paths to B:
1. Direct edge resistor C to B: 10€2.
2. Resistor C to D (which is B): 20€2.
e These two resistors (102 and 20€2) are in parallel between C and B.
10 x20 _ 200 _ 20

RCB(effective) - 10+20 30 3

The total resistance of this branch (A to C to B) is:
20 150 20 170

Ryranch2 = Rac + RCB(effective) =90+ ? = T + E 3 Q)

Step 3: Calculating Total Equivalent Resistance:
Now, we have two main parallel branches between A and B:

e Branch 1: 2002

e Branch 2: 170/32
1 1 1 1 3

Req 20 "T70/3 20 " 170
1 17+6 23
Req 340 340

340
Req = 5 ~ 14.780

Rounding to the nearest integer option, we get 15(2.
Final Answer: 15(2

Q Quick Tip

Identify nodes that are connected by a plain wire (short circuit). These points are at
the same potential and can be merged into a single node for analysis.

109. If the operating magnetic field in a cyclotron for accelerating protons is 668
mT, then the angular frequency of the oscillator of the cyclotron is

(Charge of proton = 1.6 x 1071 C and mass of proton = 1.67 x 10727 kg)

(A) 9.6 x 107 rad s~

(B) 3.2 x 107 rad s™*

(C) 12.8 x 107 rad s~

(D) 6.4 x 107 rad s~

Correct Answer: (D) 6.4 x 107 rad s~ !

Solution:
Step 1: Key Formula:

80



The cyclotron angular frequency (w) is given by:

Step 2: Calculation:
Given:

e Charge g =1.6 x 10717 C
e Magnetic Field B = 668 mT = 0.668 T
e Mass m = 1.67 x 10727 kg

(1.6 x 10719) x 0.668
1.67 x 10~27
1.6 x 0.668

— T w108
w o7 <10

Approximate 1.6 ~ 1.67, so the term % ~ 0.96.

w A~ 0.96 x 0.668 x 108 ~ 0.64 x 108 = 6.4 x 107 rad s~ !

Precise calculation:
1.6 x 0.668
1.67

w=06.4x 10" rad s !

= 0.64

Final Answer: 6.4 x 107 rad s~ !

@ Quick Tip

Cyclotron frequency is independent of the speed or radius of the particle.

110. Two concentric loops of radii 'r’ and R’ are in same plane such that R > r.
If a current I is maintained in the loop of radius ’r’, then the magnetic flux
associated with the loop of radius 'R’ due to this current is

(A) ol

2
Correct Answer: (C) E%LR

Solution:
Step 1: Understanding the Problem Context:
This problem asks for the Mutual Inductance (M) related flux. While standard textbooks

derive the flux through a small loop due to a large loop (R > 1) as ® = “0%21, the answer

key and the form of Option (C) imply a specific scenario where the variable names or roles are
swapped relative to standard conventions. Based on the correct option provided:
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e We treat the loop with radius 'r’ as the larger source loop.
e We treat the loop with radius 'R’ as the smaller pickup loop.

e The condition R > r in the text is likely a typo for » > R to satisfy the physical
approximation required for the result.

Step 2: Derivation for Flux through Small Loop (R) due to Large Loop (r):
1. Magnetic Field: The magnetic field at the center of a large circular loop of radius r
carrying current [ is:

ol

2r

2. Assumption: Since the inner loop R is assumed small compared to r, the magnetic field is
approximately constant over its area. 3. Magnetic Flux: The flux ® through the loop of
radius R is:

I
@zBXArea:l;Lx(WRZ)
r

7ol R?
2r

b =

Step 3: Verification:
This matches Option (C). This result requires interpreting v’ as the large radius and 'R’ as
the small radius, despite the question text’s confusing inequality.

TI'ILL()IR2

Final Answer: o

9 Quick Tip

Mutual inductance M depends on geometry. For concentric loops, M is proportional

11 jus)? . . . . .
to %. Check the options to see which variable is squared in the numera-

tor—that one corresponds to the small loop.

111. Three identical bar magnets each of magnetic moment M are placed in the
form of an equilateral triangle with north pole of one touching the south pole of
the other. The net magnetic moment of the system of magnets is

(A) V3M
3M

Correct Answer: (D) zero

Solution:

Step 1: Understanding Vector Addition:

Magnetic moment is a vector quantity directed from South to North pole. The magnets are
arranged in an equilateral triangle such that the North pole of one touches the South pole of
the next. This means the magnetic moment vectors are arranged head-to-tail in a cycle.
Step 2: Vector Analysis:
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- Let the three vectors be My, Ma, Ms. - The angle between consecutive vectors (head-to-tail)
in an equilateral triangle configuration is 120° relative to a common origin (or 60° exterior
angle, forming a closed loop). - Mathematically, if three vectors of equal magnitude are
arranged to form a closed polygon (like the sides of a triangle), their vector sum is zero.

Myet = My + My + Mz = 0

Final Answer: zero

9 Quick Tip

If n equal vectors form a regular closed polygon (cyclic order), their resultant is always
Zero.

112. When the current in a coil decreases from 10 A to I in a time of 2 seconds,
the induced emf in the coil is ¢;. When the current in the coil decreases from I to
zero in 4 seconds, the induced emf in the coil is e;. If the ratio of the induced
emfs e : ep is 2 : 3, then the value of I is

(A) 3.75 A

Correct Answer: (B) 7.5 A

Solution:

Step 1: Understanding the Concept:

According to Faraday’s Law of Electromagnetic Induction, the induced electromotive force
(emf) in a coil is proportional to the rate of change of current flowing through it. The
magnitude is given by:

di
dt
where L is the self-inductance of the coil, which remains constant.
Step 2: Calculating Induced EMF's:

Case 1: Current changes from 10 A to [ in time ¢; = 2 s.

110 — 1|
2

le] = L

le1] =L

Since current decreases, let’s assume 10 > I. So,

10-1
A )
2
Case 2: Current changes from [ to 0 in time ¢t =4 s.
|1 — 0| 1
S S R
e 1 1

Step 3: Using the Given Ratio:
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We are given the ratio e; : eo = 2: 3.

er 2
es 3
Substitute the expressions for e; and es:
L(m;z) 5
2 ==
L 3
Cancel L and simplify:
10-71 4 2
X — ==
2 I 3
2(00—-1) 2
I 3
Canceling 2 from both sides:
10-1 1
I 3
3(10-1)=1
30-3I=1
41 = 30
30
I=—=75A
n

Final Answer: 7.5 A

9 Quick Tip

When dealing with ratios of emf involving the same coil, the self-inductance L always
e _ Aii/AL
es Aiz/AtQ '

cancels out. Focus directly on the ratio of rate of change of current:

113. If a capacitor of 500 nF is connected to an ac source of frequency 1 kHz,
then ’ghe capacitive reactance of the capacitor is

(A) 10 1000y

(B) 104
(Q) 2><103
(D)

D 7r><103

Correct Answer: (A) 10°0)

s

Solution:

Step 1: Understanding the Concept:

Capacitive reactance (X¢) is the opposition offered by a capacitor to the flow of alternating
current. It depends on the frequency of the source and the capacitance.

Step 2: Key Formula:

I
wC ~ 2nfC

Xo =

where:
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e f is the frequency in Hz.
e (' is the capacitance in Farads.

Step 3: Calculation:
Given:

e Capacitance C' =500 nF =500 x 107 F=5x 10" F
e Frequency f =1 kHz = 1000 Hz = 103 Hz

Substitute these values into the formula:

1
2m(10%)(5 x 10-7)

1
21 x 5 x 104
1
107 x 10—4
1
T x 1073
3
Xo = 10 —0

™

Xo =

Xo =

X¢o =

Xo =

. 3
Final Answer: %Q

9 Quick Tip

Remember standard unit conversions: 1 nF (nanofarad) = 10~Y F. 1 kHz (kilohertz) =
103 Hz. Calculation errors often happen in powers of 10.

114. If the amplitude of electric field vector and frequency of an electromagnetic
wave travelling along z-direction in vacuum are 180 N C~! and 60 GHz
respectively, then the equation of the magnitude of the electric field of the plane
electromagnetic wave is

(A) E = 180sin7(1000z — 60 x 10%) N ¢~

(B) E = 180sin 27(200z — 6 x 10'%) N ¢ 1

(C) E = 180sin 27(100z — 3 x 10'%) N ¢!

(D) E = 180sin 27w(102 — 3 x 10°%) N ¢!

Correct Answer: (B) F = 180sin 27(200z — 6 x 10'%) N ¢!

Solution:
Step 1: Understanding the Wave Equation:
The general equation for the electric field of an EM wave traveling in the z-direction is:

E = Epsin(kz — wt)
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or equivalently:

E = Eysin [27r (; — ft)]
where Fy is amplitude, k is wave number, w is angular frequency, A is wavelength, and f is
frequency.

Step 2: Calculating Parameters:
Given:

e Amplitude Ey = 180 N C~!
e Frequency f =60 GHz = 60 x 10° Hz = 6 x 10'° Hz
e Speed of light in vacuum ¢ = 3 x 10® m/s

Calculate Wavelength ()\):

/\_c_3><108
f  6x1010

1

—05x102m=—
X m 200 m

Calculate the term inside sine: Using the form £ = Ejsin 27T(§z — ft):

Lo L o
X 1200 M
f=6x10" Hz

Step 3: Constructing the Equation:
Substituting these values:

E = 180sin 27(200z — 6 x 10'%) N ¢!
Final Answer: E = 180sin 27(200z — 6 x 10'%) N ¢!

9 Quick Tip

You can often identify the correct answer by just checking the coefficient of ¢ in the
27 format. It must match the frequency f. Here f = 6 x 10'°. Only Option (B) has
6 x 10'9¢ inside the 27 bracket.

€
m
t = 0 with an initial velocity vi. If )\ is its initial de Broglie wavelength, then its
de Broglie wavelength at a time ’t’ is

Mo
(A) T7%mr

i

115. An electron of specific charge = enters an electric field, E = —Eyi at a time

Solution:
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Step 1: Understanding the Concept:
The de Broglie wavelength () is related to momentum (p) by the equation A = % = I

muv’
Since the particle is accelerating, its velocity changes with time, which changes its wavelength.
Step 2: Analyzing Motion:
e Electric Field E = — Eyi

e Charge of electron ¢ = —e

e Force on clectron F = ¢E = (—e)(—Eqi) = eEyi

3=

__ eFEy;

e Acceleration @ =

Since acceleration is in the direction of initial velocity (vi), the speed increases. Using

v(t) = u + at:
v(t) =v+ (%) t

Step 3: Calculating Wavelength:
Initial wavelength:

h
A= — =— h=\mw
mu
Wavelength at time t¢:
h h

mol) ~ (o + B)

Substitute h = A\gmu:
Aomu

Divide numerator and denominator by mu:

\ Ao Ao
t— Bty eEot
m(v+ ™ ) 1+ m_%
muv
Final Answer: : /\;}EOt

muv

9 Quick Tip

Since the electric force is accelerating the electron (force direction same as velocity),
the velocity increases. Since A %, the wavelength must decrease. Option (A) is the
only option where the denominator is greater than 1, leading to a smaller A.

116. If the angular momenta of electrons in two orbits of hydrogen atom are %

and 1'%}1, then the ratio of velocities of electrons in these two orbits is
(h - Planck’s constant)

(A)3:2
(B)3:4
(C)9:4
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(D)1:3
Correct Answer: (A) 3: 2

Solution:

Step 1: Understanding the Concept:

According to Bohr’s quantization condition, the angular momentum (L) of an electron in the
n-th orbit is an integral multiple of % The velocity of an electron in the n-th orbit is
inversely proportional to the principal quantum number n.

Step 2: Key Formulae:

1. Angular Momentum: L,, = %
2. Velocity in n-th orbit: v, x %
Step 3: Calculation:

Given angular momenta:

e Orbit 1: L1 = %

e Orbit 2: Ly = Lok

s
h 1.5h h
nah _n2

Lo =
2 2T T 2T

=>ny=15x2=3

Now, calculate the ratio of velocities:

v 1/n1 mo

vy 1/ne m

Substituting the values of n; and ne:
u_3
() - 2
Final Answer: 3 : 2

@ Quick Tip
Remember the proportionality: L o« n and v o % Therefore, v % The ratio of
velocities is simply the inverse ratio of angular momenta. {1 = f—f = 12% T=15= %

117. If the half-life of a radioactive substance is 32 hours, then the fraction of the
substance decayed in 4 days is

(4)
B

Q
— N
oo|\15|500h—‘a|,_.

(
(
(

O

Correct Answer: (D) %

Solution:
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Step 1: Understanding the Concept:

The amount of a radioactive substance remaining after a certain time depends on the number
of half-lives passed. The fraction decayed is the total initial amount minus the remaining
amount, divided by the initial amount.

Step 2: Key Formula:

Remaining amount N = N (%)n

where n = %/2 is the number of half-lives.

Fraction decayed = 1 — Nﬁo —1— (%)"
Step 3: Calculation:
Given:

e Half-life T3 = 32 hours
e Total time ¢t = 4 days = 4 x 24 hours = 96 hours

Calculate the number of half-lives n:

96
= — = 3
"5
Calculate the fraction remaining:
N /1)’ 1
No \2) 8
Calculate the fraction decayed:
: 1 7
Fraction Decayed = 1 — 33

Final Answer: %

¢ Quick Tip

Always check whether the question asks for the fraction remaining or the fraction de-
cayed.

118. If the collector and base currents of a transistor in common emitter
configuration are 5 mA and 50 pA, then the current amplification factor of the

transistor is
(A) 100

Correct Answer: (A) 100

Solution:

Step 1: Understanding the Concept:

For a transistor in Common Emitter (CE) configuration, the current amplification factor (also
known as current gain), denoted by f, is defined as the ratio of collector current (I¢) to base
current (Ip).
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Step 2: Key Formula:

Step 3: Calculation:
Given:

e Collector Current o =5 mA =5 x 1073 A
e Base Current Ip = 50pA = 50 x 1076 A

Substitute the values into the formula:

5x 1073
b=
50 x 10

3 3
=—x10
b 50

£ =0.1 x 1000 = 100
Final Answer: 100

9 Quick Tip

Ensure units are consistent before dividing. Converting both to Amperes is the safest
way to avoid order-of-magnitude errors.

119. If two diodes D; and Dy are connected as shown in the figure, then

1k} D,

1k D,

+ 5N . —rprr— [>I .‘:".'

(A) both the diodes D; and Dy are forward biased.

(B) both the diodes D and Dj are reverse biased.

(C) diode D is forward biased and diode Dy is reverse biased.

(D) diode Dy is reverse biased and diode D3 is forward biased.

Correct Answer: (D) diode D is reverse biased and diode Dy is forward biased.

Solution:
Step 1: Understanding Biasing:
A p-n junction diode is:

e Forward Biased if the p-side (Anode) is at a higher potential than the n-side
(Cathode). (V, > V,,)

e Reverse Biased if the p-side (Anode) is at a lower potential than the n-side (Cathode).
(Vo < V)
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Step 2: Analyzing Diode D;:
From the diagram:

e Potential at p-side (Anode) V)1 = —5V (connected via resistor)
e Potential at n-side (Cathode) V;,; = —2V

Compare potentials: —5V < —2V. Since V)1 < Vj;1, diode D1 is Reverse Biased.
Step 3: Analyzing Diode Ds:
From the diagram:

e Potential at p-side (Anode) Vp2 =~ +5V (connected via resistor)
e Potential at n-side (Cathode) V,,2 = +2V

Compare potentials: +5V > 42V. Since Vo > Vj;9, diode D3 is Forward Biased.
Final Answer: Diode D7 is reverse biased and diode Dy is forward biased.

9 Quick Tip

Simply check: Is Anode potential ; Cathode potential?
e Dy: —5 > —27 False. — Reverse.

e Dy: 5> 27 True. — Forward.

120. The minimum length of an antenna to transmit a signal of frequency 3 kHz is
(A) 20 km

(B) 25 km
(C) 50 km
(D) 75 km

Correct Answer: (B) 25 km

Solution:

Step 1: Understanding the Concept:

For effective transmission of a signal, the length of the antenna (L) should be at least a
quarter of the wavelength (\) of the signal.

A
b=
Step 2: Key Formula:
Wavelength A = ¢, where ¢ is the speed of light (3 x 10® m/s) and v is the frequency.
Step 3: Calculation:
Given frequency v = 3 kHz = 3 x 10% Hz. Calculate wavelength \:

3 x 10%
3 10 0° m = 100 km
Calculate minimum antenna length L:
A 100 k
L=7= 08 _ o
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Final Answer: 25 km

9 Quick Tip

Standard quarter-wave monopole antenna condition: L ~ %.

Chemistry

121. The wavelength of spectral line corresponding to electron transition n = 3 to
n = 2 for Li** ion is ’\’. What is the wavelength (in nm) corresponding to
electron transition n = 4 to n = 1 for He™" ion?

(4)
B

a
— N
YO >0 o [ >

(
(
(

O

wl>

Correct Answer: (B)

Solution:
Step 1: Understanding the Concept:
The wavelength of a spectral line in a hydrogen-like species is given by the Rydberg formula:

1 1 1

—=RZ* (S - =

A <n% n%)
Step 2: Calculating for Li**:

For Li**, Z = 3. The transition is from ns = 3 to n; = 2.
1 1 1
~=RB?’|(=5-=)=9
v (5 )

9—4\

1 5 5R
X—%’( 56 ) 9R(%)_T
4

A= —
5R

Iy
VRS
A~ =

|
NN =
N————

Step 3: Calculating for He™:
For Het, Z = 2. The transition is from ns = 4 to n; = 1. Let the new wavelength be \.

1 a1 1\ 1
v~ i) (ﬁ_ﬂ)_m(l 16)

1 15\ 15R
— 4R =) = =
R(16) 4

4
~ 15R
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Step 4: Finding the Ratio:
We have A = 1 and \' = 175. Substitute the value of R from the first equation (R = £5)
into the second:

V- 4 4.5\ A
C15(&)  15-4 3
Final Answer: %
9 Quick Tip
Comparing formulas: A x —s——. Ratio X = Zﬁi(%_%) — 95/36) _ 5/4 _ 1
22(27%) X T 7 (5-%) T 4(05/16) T 15/4 ~ 3

122. The orbital with number of total nodes as 3 and angular nodes as 3 is

Correct Answer: (C) 4f

Solution:

Step 1: Understanding Nodal Concepts:

- Total number of nodes = n — 1 - Number of angular nodes = [ - Number of radial nodes =
n—1—1

Step 2: Applying the Given Data:

Given: - Total nodes =3 =n—1=3=n =4 - Angular nodes =3 = [ =3

Step 3: Identifying the Orbital:

An orbital with principal quantum number n = 4 and azimuthal quantum number [ = 3
corresponds to the 4f orbital.

Final Answer: 4f

9 Quick Tip

l=0—s51=1—=>pl=2—=d1l=3— f. Sincel = 3 is given directly as angular
nodes, look for an 'f” orbital. Only option containing ’f’ is 4f.

123. In which of the following, elements are correctly arranged in the decreasing
order of atomic radius?

(A)ClySiyCyF

(B)Sij ClyCyF

(C)Si;,ClyFyC

(D)Cl;Si;,F,;C

Correct Answer: (B)Si; Cl; CF
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Solution:

Step 1: Understanding Periodic Trends:

- Atomic radius decreases moving left to right across a period. - Atomic radius increases
moving down a group.

Step 2: Positioning the Elements:

- C (Group 14, Period 2) - F (Group 17, Period 2) - Si (Group 14, Period 3) - Cl (Group 17,
Period 3)

Step 3: Comparison:

- Period 3 elements (Si, Cl) are larger than Period 2 elements (C, F) due to the extra electron
shell. So, {Si,Cl} > {C, F}. - Within Period 3: Si (Group 14) ; Cl (Group 17). - Within
Period 2: C (Group 14) ; F (Group 17).

Step 4: Combining the Order:

Sij Cl;, C, F.

Final Answer SijCl; CiF

Q Quick Tip

Lower Period (higher n) — Larger Radius. Lower Group (left side) — Larger Radius.
Si is leftmost and bottom-most among these, F is rightmost and top-most.

124. The pairs of compounds which have the same molecular geometry are
I) BFg, BTFg
) XeFQ, Beclz

IIT) BCls, PCl3
IV) PCl3, NCls
(A) I IIT only
(B) II IIT only
(C) I IV only
(D) IT IV only

Correct Answer: (D) II IV only

Solution:

Step 1: Analyzing Each Pair using VSEPR Theory:

Pair I: - BF3: B has 3 valence e, 3 bonds. Hybridization sp?. Geometry: Trigonal Planar. -
BrF3: Br has 7 valence e, 3 bonds + 2 lone pairs. Hybridization sp3d. Geometry: T-shaped.
- Different.

Pair II: - XeFy: Xe has 8 valence e~, 2 bonds + 3 lone pairs. Hybridization sp®d. Linear
shape (lone pairs equatorial). Geometry: Linear. - BeCly: Be has 2 valence e™, 2 bonds.
Hybridization sp. Geometry: Linear. - Same.

Pair III: - BCl3: B has 3 valence e, 3 bonds. Hybridization sp?. Geometry: Trigonal
Planar. - PCl3: P has 5 valence e~, 3 bonds + 1 lone pair. Hybridization sp3. Geometry:
Trigonal Pyramidal. - Different.

Pair IV: - PCl3: P has 5 valence e~, 3 bonds + 1 lone pair. Geometry: Trigonal Pyramidal.
- NCl3: N has 5 valence ¢, 3 bonds + 1 lone pair. Geometry: Trigonal Pyramidal. - Same.
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Conclusion: Pairs IT and IV consist of molecules with the same geometry.
Final Answer: II IV only

9 Quick Tip

I[so-structural species usually have the same number of bond pairs and lone pairs
around the central atom. XeF, (2 BP, 3 LP) and BeCly (2 BP, 0 LP) is an exception
where geometry name matches (Linear) despite different electronics.

125. Which of the following sets are not correctly matched?
I) O3, 0; - diamagnetic
I1) OF, Oy - paramagnetic

I

Correct Answer: (C) III 1V

Solution:

Step 1: Determining Magnetic Nature using MOT (Molecular Orbital Theory):

- Diamagnetic: No unpaired electrons. - Paramagnetic: Presence of unpaired electrons.

Step 2: Analyzing Oxygen Species:

1. O3% (14 e7): Tsoelectronic with N. No unpaired electrons. — Diamagnetic. 2. OF (15
e~ ): 1 unpaired electron in 7. — Paramagnetic. 3. Oz (16 e™): 2 unpaired electrons in 7. —
Paramagnetic. 4. O; (17 e7): 1 unpaired electron in 7. — Paramagnetic. 5. O3~ (18 e7):
No unpaired electrons. — Diamagnetic.

Step 3: Checking the Matches:

- 1) 03" (Dia), O; (Para) — Labeled Diamagnetic. Incorrect Match (Mixed). - IT) O
(Para), O (Para) — Labeled Paramagnetic. Correct Match. - TIT) Og (Para), O3~ (Dia) —
Labeled Diamagnetic. Incorrect Match. - IV) O, (Para), O3~ (Dia) — Labeled
Paramagnetic. Incorrect Match.

Step 4: Selecting Options:

The question asks which sets are not correctly matched. Sets III and IV are clearly incorrect
because they apply a single label to a pair with mixed properties. Set I is also incorrect. The
available option that lists incorrect sets is (C) III IV.

Final Answer: IIT IV

9 Quick Tip

Even electron species (except 10 and 16 electrons like By and Og) are usually diamag-
netic. Odd electron species are always paramagnetic. Oz (16e) = Para.
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126. Consider the following

Statement-I: Real gases exhibit ideal behaviour at high pressures and low temperatures.
Statement-I1: At high pressure, all gases have compressibility factor (Z) either as 1 or j 1.
The correct answer is

(A) Both statement-I and statement-II are correct

(B) Both statement-I and statement-II are not correct

(C) Statement-I is correct, but statement-II is not correct

(D) Statement-I is not correct, but statement-1I is correct

Correct Answer: (B) Both statement-I and statement-II are not correct

Solution:

Step 1: Analyzing Statement-I:

Real gases approach ideal behavior when intermolecular forces are negligible. This happens at
low pressure (large distance between molecules) and high temperature (high kinetic energy
overcomes attraction). The statement says "high pressures and low temperatures”, which is
the condition for maximum deviation from ideality. Statement-I is False.

Step 2: Analyzing Statement-11:

The compressibility factor Z = %. At high pressure, repulsive forces dominate for most
gases, making PV > nRT, so Z > 1. The statement claims Z is 1 or | 1. Statement-II is
False.

Final Answer: Both statement-I and statement-11 are not correct.

@ Quick Tip

Ideal Gas Condition: Low Pressure, High Temperature. High Pressure: Z > 1 (Repul-
sion dominates). Moderate Pressure: Z < 1 (Attraction dominates).

127. At T(K), a gaseous mixture contains Hs and O;. The total pressure of the
mixture is 2 bar. The weight percentage (w/w) of Hy is 33.33%. What is the
approximate ratio of partial pressure of Hy and 05?7

(A)8:1

(B)4:1
(C)2:1
(D)3:1

Correct Answer: (A) 8: 1

Solution:

Step 1: Assume Total Mass:

Let the total mass of the mixture be 100 g. Given weight % of Hy is 33.33% ~ % Mass of
nglg—og. Massof02:100—1g—oz¥g

Step 2: Calculate Moles:

. Mass o 100/3 . @ o

Moles of Hy (ny,) = yomiams = 2 = 3 mol. Moles of Os (ng,) =
Mass _ _ 200/3 _ 200 _ 25 .
Molar Mass = 32 — 96 ~ 12 :
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Step 3: Calculate Ratio of Moles:
nHy _ 50/3 50 ., 12 _ _
Step 4: Partial Pressure Ratio:

Partial pressure is proportional to the mole fraction (Dalton’s Law). IJZ_? = ))g? = Z? =8:1.
2 2 2

Final Answer: 8 : 1

@ Quick Tip

Ratio of Partial Pressures = Ratio of Moles. Mass Ratio Hy : Oy = 1 : 2. Mole Ratio

- 1.2 _1.1_g.
=3';=3'16-0:1L

128. In acid medium, dichromate oxidizes sulphite to sulphate. In this redox
reaction, the oxidation state of sulphur changes from = to y. What is the value of

Correct Answer: (C) 10

Solution:

Step 1: Identifying Reactant and Product:

Reaction: CrgOg_ + SOg_ +HT = Cr3t + SOZ_ + H50. Reactant Sulphur species:
Sulphite ion (SO?Q)_). Product Sulphur species: Sulphate ion (SOE_).

Step 2: Calculating Oxidation States:

-Tn SO2™: Let state be . x4+ 3(—2) = —2 = 2 — 6 = —2 = 2 = +4. - In SO3™: Let state
bey. y+4(-2)=-2=y—8=-2=y=+6.

Step 3: Finding (z + y):

r+y=4+6=10.

Final Answer: 10

9 Quick Tip

Sulphite (ite) — Lower oxidation state (+4). Sulphate (ate) — Higher oxidation state
(+6).

129. Which of the following statements is incorrect about enthalpy?
(A) Its absolute value can be determined accurately.

(B) It is a state function.

(C) It is an extensive property.

(D) Enthalpy change can be determined using the first law of thermodynamics.

Correct Answer: (A) Its absolute value can be determined accurately.
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Solution:

Step 1: Understanding Enthalpy (H):

Enthalpy is defined as H = U 4+ PV. Since the absolute value of internal energy (U) cannot
be determined (we only measure changes AU), the absolute value of Enthalpy (H) also
cannot be determined. We can only measure the change in enthalpy (AH).

Step 2: Evaluating Options:

- (A) Incorrect. Absolute value is unknown. - (B) Correct. H depends only on the state of
the system. - (C) Correct. H depends on the amount of substance (mass). - (D) Correct.
AH = gp. Using First Law AU = q + w, at constant pressure, AH = AU + PAV.

Final Answer: Its absolute value can be determined accurately.

Q Quick Tip

We define standard enthalpy of formation of elements as zero arbitrarily because we
cannot calculate absolute H.

130. The standard enthalpy of formation of CoHy(g),CO2(g) and HyO(l) are 52,
-394 and -286 kJ mol~! respectively. The heat evolved by burning 7g of CoHy(g) is
(A) 353 kJ

(B) 1412 kJ

(C) 706 kJ

(D) 1306 kJ

Correct Answer: (A) 353 kJ

Solution:
Step 1: Write the Combustion Reaction:

CoHy(g) + 304(g) — 2C0a(g) + 2H0(1)
Step 2: Calculate Enthalpy of Combustion (AH,):

AH. = Z AH¢(Products) — Z AH ¢(Reactants)
AH. = [2 X AHf(OOQ) + 2 X AHf(HQO)] — [AHf(CQH4) + 3 X AHf(OQ)]
Given AH;(Oz) = 0 (elemental state).

AH, = [2(—394) + 2(—286)] — [52]
AH, = [-788 — 572] — 52
AH. = —1360 — 52 = —1412 kJ mol !

Heat evolved per mole is 1412 kJ.

Step 3: Calculate for 7g of CoHy:

Molar mass of CoHy = 2(12) + 4(1) = 28 g/mol. Number of moles = % = 0.25 mol. Heat
evolved = 0.25 x 1412 = 353 kJ.

Final Answer: 353 kJ
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9 Quick Tip

Heat evolved is the magnitude of the enthalpy change. 1/4 of a mole burns — 1/4 of
the molar enthalpy.

131. At T(K), K. value for the dissociation of PCI; is 0.04. The number of moles
of PCl5 to be added to a 3.0 L flask to get chlorine concentration of 0.15 mol L~!
is (approximately)

(A) 1.7

(B) 1.2
(C) 2.1
(D) 1.8

Correct Answer: (C) 2.1

Solution:
Step 1: Reaction and Expression:

PCls(g) = PCls(g) + Cla(g)

Equilibrium concentration of Cla, [Cly] = 0.15 M. Since stoichiometry is 1:1:1, if we start with
pure PCls, at equilibrium: [PCl3] = [Cla] = 0.15 M.
Step 2: Calculate Equilibrium Concentration of PCl5:

. _ [PCL(Cl)
¢ [PCls5)eq
0.15 x 0.15
0.04 = ——— "%
[PCl5)eq
0.0225
PClsley = = 0.5625 M
[PCl5]eq o1 0.5625

Step 3: Calculate Initial Moles:

Let initial concentration be Cy. Cy = [PClsleq + [PCls|aissociated-

[PCls)gissociated = [Cl2] = 0.15 M. Cp = 0.5625 + 0.15 = 0.7125 M. Total moles =
Concentration x Volume. Moles = 0.7125 mol L™! x 3.0 L = 2.1375 mol. Approximating to
options — 2.1.

Final Answer: 2.1

Q Quick Tip

Don’t forget to multiply the concentration by the volume (3.0 L) at the end to get the
number of moles.

132. The pH of a mixture containing 100 mL of 0.5 M acetic acid solution and 50
mL of 0.2 M NaOH solution is (pK, of CH3COOH = 4.8) (Given :
log3 = 0.48,1log 4 = 0.60)
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(A) 4
(B) 4
() o.
(D) 5.
Correct Answer: (B) 4.2

Solution:

Step 1: Calculate Initial Millimoles:

Acid (CH3COOH): 100 mL x 0.5 M = 50 mmol. Base (NaOH): 50 mL x 0.2 M = 10 mmol.
Step 2: Reaction and Remaining Amounts:

CH3COOH + NaOH — CH3COONa + HyO

Since NaOH is limiting (10 j 50): - Salt formed (CH3COO™) = 10 mmol. - Acid remaining
(CH3COOH) = 50 — 10 = 40 mmol.

Step 3: Apply Henderson-Hasselbalch Equation:

The resulting mixture is an Acidic Buffer.

pH = pK, + log <[[iig})

Using mole ratio (volume cancels out):

10
H =14. 1
P 8+ og(40>

1
pH =48+ log (Z) =48 —log4
pH =48 —-0.60 =4.2

Final Answer: 4.2

Q Quick Tip

log(1/4) = —log(4). Always subtract the log of the denominator ratio if numerator is
smaller.

133. Which of the following methods are used to remove temporary hardness of
water?

I) Boiling

IT) Calgon method

IIT) Clark’s method

(A) I only

(B) T III only
(C) II only
(D) I, IT 1II

Correct Answer: (B) I III only
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Solution:

Step 1: Understanding Water Hardness:

- Temporary Hardness: Caused by bicarbonates of Ca and Mg. Can be removed by simple
methods. - Permanent Hardness: Caused by chlorides and sulphates. Requires chemical
treatment like washing soda, Calgon, etc.

Step 2: Evaluating Methods:

- I) Boiling: Converts soluble bicarbonates to insoluble carbonates/hydroxides. Removes
temporary hardness. (Correct) - IT) Calgon method: Uses Sodium hexametaphosphate to
sequester Ca/Mg ions. Used for permanent hardness. (Incorrect for temporary specifically,
though effective for hardness in general, textbook classification usually separates them). - III)
Clark’s method: Addition of calculated amount of lime (Ca(OH)2). Removes temporary
hardness. (Correct)

Conclusion: Methods I and IIT are specific for temporary hardness.

Final Answer: I III only

Q Quick Tip

Temporary — Boiling, Clark’s. Permanent — Calgon, Permutit, Synthetic Resin.

134. Consider the following

Statement-I: Alkali metals dissolve in liquid ammonia and form deep blue
solutions.

Statement-II: The order of melting and boiling points of alkali metal halides
follow the trend: Fluoride  chloride j bromide | iodide.

(A) Both Statement-I and statement-II are correct

(B) Statement-I is correct, but statement-II is not correct

(C) Statement-I is not correct, but statement-II is correct

(D) Both statement-I and statement-II are not correct

Correct Answer: (B) Statement-I is correct, but statement-II is not correct

Solution:

Step 1: Analyzing Statement-I:

Alkali metals dissolve in liquid ammonia to give deep blue solutions due to the presence of
ammoniated electrons. These solutions are conducting and paramagnetic. Statement-I is
Correct.

Step 2: Analyzing Statement-II:

For a given alkali metal, the melting and boiling points of halides decrease as the size of the
halogen increases (due to decreasing lattice energy). Order: Fluoride ; Chloride ; Bromide ;
Iodide. The statement claims Fluoride j Chloride..., which is the opposite. Statement-II is
Incorrect.

Final Answer: Statement-I is correct, but statement-II is not correct.
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9 Quick Tip

Ionic character determines MP/BP for these halides. Smaller anion — Stronger Lattice
— Higher MP.

135. Among B20s3, AloO3 & Iny03 the oxides which react with alkalies are
( ) A1203,In203 only

( ) 3203, Aleg only

(C) B203, InaO3 only

(D) BQOg,AlQOg & [TLQOg

Correct Answer: (B) B20s3, AloO3 only

Solution:

Step 1: Nature of Oxides in Group 13:

- B20s3: Acidic. Reacts with basic oxides/alkalies to form borates. - AloO3: Amphoteric.
Reacts with both acids and alkalies (forms aluminates). - GazO3: Amphoteric. -
Ino03,TlsO3: Basic. React with acids, but typically do not react with alkalies.

Step 2: Selecting Oxides Reacting with Alkalies:

Substances that react with alkalies are either Acidic or Amphoteric. - BoOs (Acidic) — Yes. -
AlO3 (Amphoteric) — Yes. - Ina0O3 (Basic) — No.

Final Answer: B0Os3, AlsO3 only

@ Quick Tip

Trend of oxides down the group: Acidic — Amphoteric — Basic.

136. Observe the following given changes.
high temperature X

wood
absence of air
high temperature

coal > Y
absence of air

X, Y respectively are
(A) coke, coke
(B) charcoal, coke
(C) charcoal, charcoal
(D) coke, charcoal

Correct Answer: (B) charcoal, coke

Solution:

Step 1: Understanding the Process:

The process of heating a substance to a high temperature in the absence of air is called
destructive distillation or pyrolysis.

Step 2: Analyzing the Reactants:
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- Wood: When wood is subjected to destructive distillation (heated without air), the volatile
components are driven off, leaving behind a porous, black, carbon-rich residue called Charcoal
(specifically Wood Charcoal). - Coal: When coal is subjected to destructive distillation
(heated strongly without air), it loses volatile matter (like coal gas, coal tar) and leaves
behind a hard, porous, greyish-black residue called Coke.

Step 3: Matching X and Y:

- X is Charcoal. - Y is Coke.

Final Answer: charcoal, coke.

@ Quick Tip

Source matters: Wood — Charcoal. Coal — Coke. Both are amorphous forms of
carbon.

137. Consider the following

Statement-I: C'O; is released into atmosphere by burning of fossil fuels and increase in CO2
levels in air causes global warming.

Statement-II: CO is released into the air mainly by automobile exhaust and it is a lung
irritant.

The correct answer is

(A) Both statement-I and statement-II are correct.

(B) Both statement-I and statement-II are not correct.

(C) Statement-I is correct, but statement-II is not correct.

(D) Statement-I is not correct, but statement-II is correct.

Correct Answer: (C) Statement-I is correct, but statement-II is not correct.

Solution:

Step 1: Analyzing Statement-I:

- Burning fossil fuels releases Carbon Dioxide (COs2). - CO3 is a major greenhouse gas. Its
increased concentration traps heat, leading to global warming. - Thus, Statement-I is Correct.
Step 2: Analyzing Statement-II:

- Carbon Monoxide (CO) is indeed released by incomplete combustion in automobiles. -
However, its primary toxic effect is not as a ”"lung irritant”. C'O binds to haemoglobin
(forming carboxyhaemoglobin) about 300 times faster than oxygen, reducing the blood’s
oxygen-carrying capacity. It causes asphyxiation, not irritation. Pollutants like SO2 or Ozone
are typical lung irritants. - Thus, Statement-II is Incorrect regarding the health effect.

Final Answer: Statement-I is correct, but statement-II is not correct.

9 Quick Tip

CO toxicity: Haemoglobin binding (blood poison).
Lung irritants: SOy, NOo, particulate matter.
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138. Which of the following compounds is most reactive towards electrophilic
substitution reactions?

Mo

CH;

¥

(B)
e *
(0 7
@,m;
(D)
Correct Answer: (A) Phenol
Solution:
Step 1: Understanding Electrophilic Substitution:
The reactivity depends on the electron density of the benzene ring. - Electron Donating
Groups (EDG) increase electron density (activate the ring). - Electron Withdrawing Groups
(EWG) decrease electron density (deactivate the ring).
Step 2: Analyzing the Groups:
- -OH (in Phenol): Strong EDG (+M effect). Highly activating. - -CHs (in Toluene): Weak
EDG (+]I and hyperconjugation). Moderately activating. - -Cl (in Chlorobenzene): Weakly
deactivating (-I ; +M). - -NO2 (in Nitrobenzene): Strong EWG (-M, -I). Strongly
deactivating.
Step 3: Comparing Reactivity:
Order of reactivity: Phenol (+M) j Toluene (Hyperconjugation) ; Benzene ; Chlorobenzene

., Nitrobenzene. Phenol is the most reactive.
Final Answer: Phenol.

9 Quick Tip

Activation Order: +M (Lone pair donors like -OH, -NHs) > Hyperconjugation (-R)
> +1.
Deactivation Order: —/ (Halogens) < —M (Carbonyls, Nitro).

139. A compound (X) produces an alkene when treated with H in the presence
of Na/liquid N Hj3. Ozonolysis of this alkene gives ethanal and methanal. ”X” is
(A) 1-Butyne

(B) 2-Butyne

(C) Ethyne

(D) Propyne

Correct Answer: (D) Propyne
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Solution:

Step 1: Analyzing the Reaction Sequence:

1. Reduction: Compound (X) is reduced by Birch reduction conditions (Na/liq.N H3) to an
alkene. This implies X is an alkyne. (Note: Birch reduction gives trans-alkenes from internal
alkynes, and terminal alkynes might react differently or reduce to terminal alkenes depending
on conditions, but generally, alkynes reduce to alkenes here). 2. Ozonolysis: The alkene
undergoes ozonolysis to give Ethanal (CH3CHO) and Methanal (HCHO).

Step 2: Identifying the Alkene:

Reverse Ozonolysis: Join the carbonyl carbons with a double bond.

CHs —CH =040 =CH> remove O CH3 — CH = CHsy. The alkene is Propene.

Step 3: Identifying Compound X:

If the alkene formed is Propene (CHs — CH = C'Hj), the parent alkyne must have the same
carbon skeleton. The alkyne corresponding to propene is Propyne (CHs — C' = CH).
Reduction of Propyne gives Propene.

Final Answer: Propyne.

9 Quick Tip

Reverse Ozonolysis: Just remove the oxygen atoms from the products and connect
the fragments with a double bond (=). Ethanal (2C) + Methanal (1C) — 3C Alkene
(Propene).

140. An element crystallizes in bcc lattice. The atomic radius of the element is
2.598 A. What is the edge length (in A) of the unit cell ?

(A) 4

(B) 8
(C) 6
(D) 5

Correct Answer: (C) 6

Solution:

Step 1: Formula for BCC Lattice:

In a Body-Centered Cubic (BCC) unit cell, atoms touch along the body diagonal. The
relationship between edge length (a) and atomic radius (r) is:

\/gazllr

_47’

a
V3
Step 2: Calculation:
Given r = 2.598 A. We know /3 ~ 1.732. Notice that 2.598 is actually 1.5 x 1.732 = 3¥3.

(Or simply calculate).
4% 2.508

“T T30
Since 2.508 ~ 1.5 x 1.732:
a~4x15=6
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) ; . _ 2.598 __
Let’s check precisely: 1.732 x 1.5 = 2.598. So, {235 = 1.5.
a=4x15=6A

Final Answer: 6.

Q Quick Tip

Relationships:
SCC: a = 2r.

FCC: v2a = 4r.
BCC: v3a = 4r.

141. A 1% (w/v) aqueous solution of a certain solute is isotonic with a 3% (w/v)
solution of glucose (molar mass 180 g mol~!). The molar mass of solute (in g
mol~!) is

(A) 120

(B) 60
(C) 360
(D) 80
Correct Answer: (B) 60

Solution:
Step 1: Condition for Isotonic Solutions:
Isotonic solutions have the same osmotic pressure (7) at the same temperature.

T = T

Since m = CRT (where C is molar concentration), for non-electrolytes:

C1=0Co
ni n2
oW
Since concentrations are given in % (w/v), we consider equal volumes (e.g., 100 mL). Then:
w1 w2
My My

Step 2: Calculation:
- Solute 1 (Unknown): wy =1, M =7 - Solute 2 (Glucose): wy = 3, M = 180

13
M 180
11
M 60

M; =60 g mol™*

Final Answer: 60.
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9 Quick Tip

For isotonic solutions of non-electrolytes: % = % Unknown mass o Percentage

strength.

142. Consider the following

Assertion (A): Nitric acid - water mixture is a maximum boiling azeotrope.
Reason (R): Nitric acid - water mixture show positive deviation from Raoult’s law.
(A) Both (A) and (R) are correct and (R) is the correct explanation of (A)

(B) Both (A) and (R) are correct but (R) is not the correct explanation of (A)

(C) (A) is correct, but (R) is not correct

(D) (A) is not correct, but (R) is correct

Correct Answer: (C) (A) is correct, but (R) is not correct

Solution:

Step 1: Analyzing Assertion (A):

A mixture of Nitric acid (HNO3) and water forms a maximum boiling azeotrope (boiling
point higher than both components) at approximately 68

Step 2: Analyzing Reason (R):

Maximum boiling azeotropes are formed by solutions showing large negative deviations from
Raoult’s law. Negative deviation means stronger intermolecular forces between unlike
molecules (A — B) than like molecules (A — A or B — B), leading to lower vapor pressure and
higher boiling point. The reason claims it shows "positive deviation”. This is incorrect.
(Positive deviation leads to minimum boiling azeotropes). Thus, (R) is Incorrect.

Final Answer: (A) is correct, but (R) is not correct.

9 Quick Tip

Max Boiling — Negative Deviation (Stronger bonds, e.g., Acid+Water).
Min Boiling — Positive Deviation (Weaker bonds, e.g., Ethanol4+Water).

143. Consider the following cell at 298 K.

298 K Zn(s)|Zn* (z M)||Zn?T (y M)|Zn(s)

The cell reaction reached the equilibrium state. The value of log % is 53.33.
(Note: Question text has a typo, likely means ratio of cathode/anode
concentrations or vice versa related to Equilibrium Constant K)

What is the value of Ej.. ), (in volts) ?

(Given Ef .y, = —0.76V; 2380 = 0.06V)

Note: The question text in the image seems garbled or contains a mix of generic "M’ and
specific 'Zn’. The standard question of this type usually asks for equilibrium constant or
potential relations. Let’s interpret based on the data provided. However, looking closely at the

2+]

Telugu/English text: ”The cell reaction reached the equilibrium state. The value of log %
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is 53.33.7 And it asks for EY ., M This implies a cell formed between metal M and Zn. Cell:

1. . I} . Z 2+
Zn|Zn2T||M?T|M. At equilibrium, E,.; = 0. E = %10,@; K.. Heren =2. K. = %
usually, but the log term given is likely related to K. Let’s assume the question implies a
standard cell where Zn displaces M or vice versa. Reaction: Zn + M?*t = Zn?t + M. At

equilibrium: E° , = % log [[ﬁ/?;j:]]. The given log value is 53.33. Let’s assume the log value

cell —
corresponds to log K or the inverse. If log K' = 53.33: E_ ;; = 0.03 x 53.33 ~ 1.6 V.
gell = Egathode - Egnode = ER42+/M B E%rﬂ*/Zn' L6 = EX/[ - (_076)
E3, =1.6-0.76 = 0.84 V. (Not in options).
Let’s re-read the specific equation given in the image. It asks for £} .. M Options are +2.36,
-1.6, -2.36, +1.6. If the answer is +1.6 (Option 4), then EZ ; must be around 2.36V? Or is
E?,;; simply 1.6V? Let’s check calculation 0.03 x 53.33 = 1.5999 ~ 1.6. So E_,;; = 1.6 V. If

cell
the question is simply asking for the cell potential calculated from the log value, or if one

electrode is SHE? But Zn is given. Let’s check Option 4 (41.6) vs Option 1 (42.36). If

E5; = +1.6, then E2,;, = 1.6 — (—0.76) = 2.36 V. Then log K = 235 = 78.6. (Does not match

53.33). If E2;, = 1.6 V, then E{;, = 1.6 — 0.76 = 0.84 V. (Not in options).

cell —
Let’s reconsider the standard Magnesium-Zinc question often found in exams. Cell:

Mg|Mg**||Zn**|Zn. B3, = —0.76, By, = —2.36. ES,; = —0.76 — (—2.36) = 1.6 V.

log K = % = 53.33. This matches the data perfectly! So, the metal M is Magnesium (Mg).
The question asks for ER42+/M' We know for Mg, it is -2.36 V. Let’s look at the options.
Option 3 is -2.36.

Solution Reconstruction: 1. The log value 53.33 corresponds to a cell potential difference.
2. B, = % x 53.33 = 1.6 V. 3. This £ ;, corresponds to the difference between Zn and
Metal M. 4. Since Zn electrode potential is -0.76 V, and typically Zn acts as the cathode
against active metals like Mg, or anode against passive ones. 5. If Zn is Cathode

(B2, =E, —FE3): 1.6 =—-0.76 — EY, = E3;, = —2.36 V. (Matches Option 3). 6. If Zn is

cell

Anode (E_,;, = Ey, — E7,): 1.6 = By, — (—0.76) = Ej; = 0.84 V. (No option). 7. Therefore,

cell

M is likely Magnesium and E° = —2.36 V.
Final Answer: -2.36

@ Quick Tip

At equilibrium: E?

cell

mon with E° ~ 1.6V.

= % log K. Identify standard pairs: Mg/Zn cell is very com-

144. The time required for 100% completion of a zero order reaction is
([R]o = initial concentration of reactant, R)

2k
o
(B)
(©) G

k
(D) m

Correct Answer: (C) 5*

Solution:
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Step 1: Zero Order Kinetics Equation:
For a zero order reaction, the concentration [R] at time ¢ is given by:

[R] = [R]o — kt

Step 2: Condition for Completion:
For 100% completion, the final concentration [R] becomes 0.

0= [R]O—k’t
kt = [R]o

Final Answer: %

Q Quick Tip

Zero Order Half Life: 19 = %. Full Life: t1999 =2 X t1/5 = %.

145. Identify the correct statements regarding the enzymes

I) Almost all enzymes are proteins

IT) Enzymes are not specific in nature

IIT) Enzymes work effectively in the pH range of 5-7

IV) Enzymes work effectively between 310 K and 330 K temperature
(A) T II only

(B) IT IIT only

(C) I III only

(D) IT 1V only

Correct Answer: (C) I IIT only

Solution:

Step 1: Analyzing Each Statement:

- Statement I: ” Almost all enzymes are proteins.” - Correct. (Exceptions are ribozymes). -
Statement II: ”Enzymes are not specific in nature.” - Incorrect. Enzymes are highly specific
(Lock and Key mechanism). - Statement III: ” Enzymes work effectively in the pH range of
5-7.” - Correct. Most physiological enzymes work best at optimum pH around 5-7 (usually
closer to neutral, e.g., 6-7.4, but 5-7 is the standard acceptable range in textbooks). -
Statement IV: ”Enzymes work effectively between 310 K and 330 K.” - 310 K is 37°C' (Body
temp). 330 K is 57°C. Most human enzymes denature above 40 — 45°C' (313 — 318K). While
some thermophiles exist, the general optimum range is usually stated as 298K-310K

(25 — 37°C). The range up to 330K is generally considered too high for typical enzymes.
Thus, considered Incorrect in this context compared to III.

Step 2: Selecting the Best Option:

Option (C) selects I and III. This fits the standard properties of enzymes.

Final Answer: I III only
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9 Quick Tip

Enzyme Characteristics: Protein nature, High Specificity, Optimum Temp ( 37°C'), Op-
timum pH (5 —7).

146. Which of the following is an example of a positively charged sol?
(A) ASQSg sol

(B) Congo red sol

(C) TiO29 sol

(D) Gelatin sol

Correct Answer: (C) 79O sol

Solution:

Step 1: Classification of Sols based on Charge:

- Negatively Charged Sols: Metal sulphides (As2S3, CdS), Acid dyes (Congo red), Metals
(Au, Ag), Starch, Gum, Gelatin (in basic medium/generally). - Positively Charged Sols:
Hydrated metal oxides (FeaOs3 - ©H20, AloO3 - t HyO, CrOs - tH20), Basic dyes (Methylene
blue), Haemoglobin, Oxides (T703).

Step 2: Analyzing Options:

- As2S3: Negative. - Congo red: Negative. - TiOy (Metal oxide): Positive. - Gelatin: Usually
negative (at pH ; Isoelectric point), though amphoteric. In the context of standard lists,
oxides are the distinct positive examples.

Final Answer: T:0O9 sol.

@ Quick Tip

Positive = Oxides/Hydroxides (e.g., F'e(OH)s, TiO2) + Blood. Negative = Sulphides
(As2S3) + Metals (Au) + Clay.

147. Copper matte mainly contains
) CUS, F6253

) CugS, FeS

) CUQO, CUQS

)

FeO, FeS

(A
(B
(C
(D

Correct Answer: (B) CugS, FeS

Solution:

Step 1: Definition of Copper Matte:

Copper matte is the molten mixture obtained after the smelting of copper ore (usually copper
pyrites). It mainly consists of Copper(I) sulphide (Cu2S) and Iron(II) sulphide (FeS).

Final Answer: CusS, FeS.
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9 Quick Tip
Matte = CuaS + FeS. Blister Copper = 98% Pure Cu (Solidified).

148. Zinc sulphide reacts with oxygen and gives two oxides, X and Y. If nature of
X is acidic, the nature of Y is

(A) Acidic

(B) Basic
(C) Neutral
(D) Amphoteric

Correct Answer: (D) Amphoteric

Solution:
Step 1: Reaction of Zinc Sulphide (Roasting):

272nS + 309 — 2Zn0 + 2509

The two oxides produced are Zinc Oxide (ZnO) and Sulphur Dioxide (SOz2).

Step 2: Identifying X and Y:

- SO2: Non-metal oxide. Nature is Acidic. The question states X is acidic, so X is SOs. -
ZnO: Metal oxide. However, Zinc oxide is well-known to be Amphoteric (reacts with both
acids and bases). So Y is ZnO.

Step 3: Nature of Y:

Y (Zn0O) is Amphoteric.

Final Answer: Amphoteric.

@ Quick Tip

Amphoteric Oxides Mnemonic: Zinc, Aluminimum, Lead, Tin, Beryllium
(Zn0O, AloO3, PbO, SnO, BeO).

149. In Am?* (Z = 95), the number of f-electrons with (n + 1) value equal to 8 is
(where n, 1 represent principal and azimuthal quantum numbers)

(A)7

(B) 6
(C) 5
(D) 4
Correct Answer: (B) 6

Solution:

Step 1: Write the Electronic Configuration of Am (Z=95):

Americium (Am) is an Actinide. The general electronic configuration for Actinides is
[Rn]5f17146d%~ 1752, For Am (Z=95): [Rn]5f77s? (It has a stable half-filled f-subshell).
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Step 2: Configuration of Am3:

To form the +3 ion, remove electrons from the outermost shells first (7s then 5f/6d). Remove
2 electrons from 7s and 1 electron from 5f (if 5f was 8, but here it is 7, wait). Actually,
Actinide 43 ions generally follow the trend [Rn]5f". Am (Z = 95): [Rn]5f77s%. Am3*:
Remove 2 from 7s and 1 more. But wait, the standard configuration of Am3* is [Rn]5fS.
Let’s re-verify: - Am atom: [Rn]5f"7s%. Total electrons = 86 + 7 + 2 = 95. Correct. - Am3+
ion: Remove 3 electrons. The removal order is 7s then 5f. - Configuration: [Rn]5 fS.

Step 3: Identify f-electrons with n + 1 = 8:

We are looking for electrons in the f-subshell (I = 3). So, n+3 =8 = n =15. This
corresponds to the 5f orbital. In the configuration of Am3* ([Rn]5f%), there are 6 electrons in
the 5f subshell.

Final Answer: 6.

9 Quick Tip

Electronic Configuration of Am: [Rn]5f77s%. Am3* is [Rn]5f0. n=51=3=n+1=
8. All 6 electrons satisfy the condition.

150. Match the following

List-I (Complex) List-IT (Isomerism)
A) [Co(N H3)5Br]SO4 I) Optical

B) [Co(en)s]?* IT) Linkage

C) [Co(NH3)5(NO2)** I1T) Geometrical

D) [Co(N H3)3Cl3] IV) Coordination

V) Ionization
The correct answer is
(A) A-V, B-1II, C-I, D-IIT
(B) A-II, B-1, C-V, D-III
(C) A-V, B-1, C-II, D-III
(D) A-I11, B-I, C-1V, D-II

Correct Answer: (C) A-V, B-1, C-I1, D-III

Solution:

Step 1: Analyzing Complex A:

[Co(NH3)5Br]SOy4: The ions inside and outside the coordination sphere (Br~ and SO3™)
can exchange to form isomers (e.g., [Co(N H3)5504]Br). This is Ionization Isomerism (V).
Match: A-V.

Step 2: Analyzing Complex B:

[Co(en)s)3T: Contains bidentate ligand ’en’. It does not have a plane of symmetry and forms
non-superimposable mirror images (d and | forms). This is Optical Isomerism (I). Match: B-I.
Step 3: Analyzing Complex C:

[Co(NH3)5(NO2)]**: The ligand NOs is ambidentate (can bind via N or O). This leads to
Linkage Isomerism (II). Match: C-II.

Step 4: Analyzing Complex D:
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[Co(N H3)3Cls]: This is an M A3 B3 type complex. It shows Fac-Mer isomerism, which is a
type of Geometrical Isomerism (IIT). Match: D-III.

Step 5: Sequence:

A-V, B-1I, C-II, D-III.

Final Answer: A-V, B-1, C-1I, D-III.

-

@ Quick Tip

Ambidentate ligands (NOy, SCN,CN) — Linkage Isomerism. Exchange of ions in-
side/outside bracket — Tonization Isomerism.

151. Identify the correct set from the following
(A) Copolymer - addition polymer - Natural rubber
(B) Homopolymer - condensation polymer - Nylon 6, 6
(C) Copolymer - condensation polymer - Nylon 6

(D) Homopolymer - addition polymer - Neoprene

Correct Answer: (D) Homopolymer - addition polymer - Neoprene

Solution:

Step 1: Analyzing Option A:

Natural rubber is polyisoprene. It is an addition polymer of a single monomer (Isoprene). So,
it is a Homopolymer, not a Copolymer. (Incorrect).

Step 2: Analyzing Option B:

Nylon 6,6 is formed from two different monomers (Hexamethylenediamine and Adipic acid).
So, it is a Copolymer, not a Homopolymer. (Incorrect).

Step 3: Analyzing Option C:

Nylon 6 is formed from a single monomer (Caprolactam). So, it is a Homopolymer, not a
Copolymer. (Incorrect).

Step 4: Analyzing Option D:

Neoprene is formed from the polymerization of Chloroprene (2-chloro-1,3-butadiene). Since it
involves only one type of monomer, it is a Homopolymer. It is formed by addition
polymerization. Thus, Homopolymer - addition polymer - Neoprene is the correct description.
(Correct).

Final Answer: Homopolymer - addition polymer - Neoprene.

9 Quick Tip

Homopolymer: One monomer type (e.g., Polythene, PVC, Neoprene, Nylon-6).
Copolymer: Two or more monomer types (e.g., Nylon-6,6, Buna-S).

152. Which of the following reagents will oxidise glucose to gluconic acid ?
I) Bro/H>O 1) HNOs 1II) [Ag(NH3)o] " /OH~
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(A) 1, 1T only
(B) I, IIT only
(C) 1L, 11T only
(D) I, 11, III

Correct Answer: (B) [, III only

Solution:

Step 1: Oxidation of Glucose:

Glucose contains an aldehyde group (-CHO) and a primary alcohol group (-CH2OH). -
Gluconic acid: Formed by oxidation of the aldehyde group (-CHO) to -COOH. - Saccharic
acid: Formed by oxidation of both -CHO and -CH2OH groups.

Step 2: Analyzing Reagents:

- I) Bromine water (Bry/H20): A mild oxidizing agent. It selectively oxidizes the aldehyde
group to carboxylic acid. Result: Gluconic acid. (Correct). - II) Nitric Acid (HNO3): A
strong oxidizing agent. It oxidizes both the aldehyde and the primary alcohol groups. Result:
Saccharic acid (Glucaric acid). (Incorrect for Gluconic acid). - III) Tollen’s Reagent
([Ag(NH3)2)T/OH™): A mild oxidizing agent used to test for aldehydes. It oxidizes the
aldehyde group to carboxylate (acid). Result: Gluconic acid. (Correct).

Step 3: Conclusion:

Reagents I and III produce Gluconic acid.

Final Answer: I, III only.

Q Quick Tip

Mild oxidants (Brg, Ag™, Cu**) — Monocarboxylic acid (Gluconic). Strong oxidants
(HNOs3) — Dicarboxylic acid (Saccharic).

153. During the denaturation of proteins, which of the following structures will
remain intact ?

(A) Secondary tertiary (2°, 3°)

(B) Tertiary only (3°)

(C) Primary only (1°)

(D) Primary and secondary (1°, 2°)

Correct Answer: (C) Primary only (1°)

Solution:

Step 1: Understanding Denaturation:

Denaturation is a process where a protein loses its biological activity due to the disruption of
its physical structure (unfolding). - Factors like heat, pH change, or salts cause denaturation.
- This disrupts the hydrogen bonds, hydrophobic interactions, etc., that maintain the
Secondary (2°) and Tertiary (3°) structures. Globules unfold and helixes get uncoiled.

Step 2: Identifying the Intact Structure:

The Primary structure (1°) is the specific sequence of amino acids held together by strong
covalent peptide bonds. Denaturation does not break peptide bonds (except in extreme
hydrolysis). Therefore, the primary structure remains intact.
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Final Answer: Primary only (1°).

Q Quick Tip

Denaturation = Loss of 2°, 3°, 4° structures. Sequence of amino acids (1°) remains
unchanged.

154. Identify the incorrect statement regarding artificial sweeteners.
(A) Saccharin is the first popular artificial sweetener

(B) Aspartame is stable at cooking temperature

(C) Among the artificial sweeteners, alitame is a high potency sweetener

(D) Sucralose is a trichloro derivative of sucrose

Correct Answer: (B) Aspartame is stable at cooking temperature

Solution:

Step 1: Analyzing Option A:

Saccharin (o-sulphobenzimide) was discovered in 1879 and is indeed the first popular artificial
sweetener. (True).

Step 2: Analyzing Option B:

Aspartame is the methyl ester of a dipeptide formed from aspartic acid and phenylalanine. It
is unstable at cooking temperatures and decomposes. Therefore, its use is limited to cold
foods and soft drinks. (False).

Step 3: Analyzing Option C:

Alitame is a high potency sweetener (about 2000 times sweeter than cane sugar), making it
difficult to control the sweetness. (True).

Step 4: Analyzing Option D:

Sucralose is a trichloro derivative of sucrose. It is stable at cooking temperatures. (True).
Final Answer: Aspartame is stable at cooking temperature.

9 Quick Tip

Aspartame — Cold foods only (Unstable at heat). Sucralose — Cooking/Baking (Sta-
ble).

155. What are X and Y in the following set of reactions ?

th__’_f‘\,_\_\]

Br -

ﬁi.ﬂ' T

(A) Nal / dry acetone; SbF3
(B) Nal / HyO; NaF
(C) Nal / HQO; Sng
(D) Nal / dry acetone; NaF
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Correct Answer: (A) Nal / dry acetone; SbF3

Solution:

Step 1: Identifying Reaction X (R — Br — R—1I):

The conversion of an alkyl bromide/chloride to an alkyl iodide is done using Sodium lodide
(Nal) in dry acetone. This is known as the Finkelstein Reaction. So, Reagent X is Nal / dry
acetone.

Step 2: Identifying Reaction Y (R — Br —+ R— F):

The synthesis of alkyl fluorides is best accomplished by heating an alkyl chloride/bromide in
the presence of a metallic fluoride such as AgF, HgoF>, CoF5 or SbF3. This is known as the
Swarts Reaction. So, Reagent Y is SbF3 (or AgF etc.).

Step 3: Matching Options:

The question asks for X and Y (or Y and X7 Let’s check option order). The diagram shows Y
producing F, X producing I. Option A: ”Nal/dry acetone; SbF3”. If the order is X then Y:
X=Nal (for Iodide), Y=SbF3 (for Fluoride). This matches perfectly. If the order is Y then X:
Y=Nal... (Incorrect for Fluoride). Let’s assume the standard order "X, Y” corresponds to the
reagents for the "lodide, Fluoride” paths respectively as listed in option A. Reagent X

(Br — I) = Nal/Acetone. Reagent Y (Br — F') = SbFs.

Final Answer: Nal / dry acetone; SbFs.

9 Quick Tip

acetone

Finkelstein: R — X + Nal —— R — 1. Swarts: R — X + AgF/SbF3 — R — F.

156. The Sy2 reactivity of the following compounds will be in the order
1) CsHsCH(CHs)Br

H) (CGHg))QCHBT

IH) (06H5)20(CH3)B7"

IV) CGH5CHQBT’
(A)IIT ;I 11V
(B)IIL T 111V
(C)IIjIUI;IV ;I

(D)II IV I;III

Correct Answer: (A) IIT {1111V

Solution:

Step 1: Factors affecting Sy2 Reactivity:

SN2 reactions are governed mainly by steric hindrance. The less crowded the transition state
(and the substrate), the faster the reaction. Order of reactivity: Methyl ; Primary ;
Secondary j Tertiary.

Step 2: Analyzing the Substrates:

- IV) CsHsC Ha Br: Primary benzylic halide. Steric hindrance is low. (Most reactive). - I)
CeHsCH(CHs)Br: Secondary benzylic halide. More hindered than IV. - II) (CsHs)2C H Br:
Secondary benzylic halide with two bulky phenyl groups. More hindered than I. - III)
(CeHs)2C(CH3)Br: Tertiary benzylic halide. Highly hindered. (Least reactive for Sy2).
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Step 3: Determining the Order:

Increasing order of reactivity: Tertiary (III) j Secondary Di-phenyl (II) j Secondary
Mono-phenyl (I) j Primary (IV). Order: IIT j IT; I j IV.

Final Answer: IIT j II{1;IV.

@ Quick Tip

For Sn2: Less Crowding = Faster Reaction. 1° > 2° > 3°.

157. What is Y’ in the following reaction sequence ?

Phenol ) VeOH (X) (CHCO):0, (Y)
ii) COz/H+ H+

%
T
W

[
COOCH,
(A)
OCOCH;

", COOH

OH

™ _-CODCH;

OCOCH;

(D) @

Correct Answer: (B) Structure of Aspirin

Solution:

Step 1: Formation of X:

Phenol reacts with NaOH and then C'Os followed by acidification (H ). This is the Kolbe’s
Reaction. The product (X) is Salicylic Acid (2-Hydroxybenzoic acid).

Step 2: Formation of Y:

Salicylic Acid reacts with Acetic Anhydride (CH3CO)20 in the presence of acid (H™"). This
is an Acetylation reaction. The phenolic -OH group gets acetylated to -OCOCH3. Product Y
is Acetylsalicylic Acid, commonly known as Aspirin.

Structure check: Benzene ring with -COOH at position 1 and -OCOCH3 at position 2.
This matches Option 2 (in the image).

Final Answer: Aspirin structure (Option 2).
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9 Quick Tip

Kolbe’s — Salicylic Acid. Acetylation of Salicylic Acid — Aspirin. Methanol + Sali-
cylic Acid — Methyl Salicylate (Oil of Wintergreen).

158. Which of the following sets is correctly matched?
(A) CgH5CN — DIBAL - H, HyO — Stephen reaction

(B) C¢Hg — CO, HCI, Anhy. AICl; — Friedel-Crafts reaction
(C) C¢H5CH3 — (i) CrO,Cly/CSy (ii) H;O" — Etard reaction
(D) CgH5COCI — Hy/Pd — Rosenmund reduction

Correct Answer: (C) C¢H5CHj — (i) CrO,Cly/CSy (ii) H;O — Etard reaction

Solution:

Step 1: Understanding the Concept

The question asks to identify the correct pairing of a chemical reaction (reactants and
reagents) with its specific ”Named Reaction” title. We must evaluate the reagents used in
each option against standard definitions of organic named reactions.

Step 2: Detailed Analysis of Each Option

Option (A): CgH5CN DIBALH 6O, o duet

This reaction represents the reduction of nitriles to aldehydes using Diisobutylaluminium
hydride (DIBAL-H).

However, the Stephen reaction specifically uses Stannous Chloride (SnCls) and
Hydrochloric acid (HCI), followed by hydrolysis.

Therefore, this match is incorrect.

Option (B): C¢Hg + CO + HCI Anby A, poduet

This reaction converts benzene into benzaldehyde using carbon monoxide and hydrogen
chloride in the presence of a Lewis acid catalyst. This is known as the Gattermann-Koch
reaction.

The Friedel-Crafts reaction typically involves the reaction of benzene with alkyl halides
(alkylation) or acyl halides (acylation) to introduce alkyl or acyl groups, respectively.

Therefore, this match is incorrect.

Option (C): CgHsCHy 020/ () HOT o 1y g

This reaction involves the oxidation of the methyl group on toluene to an aldehyde group
using Chromyl Chloride (CrO2Clg) in a non-polar solvent like CSs, forming a chromium
complex which is then hydrolyzed. This is the standard definition of the Etard reaction.

Therefore, this match is correct.

Option (D): CsHsCOCI 2P product

The Rosenmund reduction converts acid chlorides to aldehydes. Crucially, it requires
Hydrogen gas (Hg) with Palladium (Pd) supported on Barium Sulfate (BaSO4) and poisoned
with sulfur or quinoline.

Using only Hy/Pd is a strong reducing agent that would typically reduce the acid chloride (or
the resulting aldehyde) further to a primary alcohol. Without the catalyst poison (BaSQOy),
the reaction is not strictly the Rosenmund reduction.

Therefore, this match is considered incorrect (or less accurate than Option C).
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Step 3: Final Conclusion
Option (C) correctly describes the Etard reaction with the appropriate reagents.

9 Quick Tip

Key Reagents for Named Reactions:

e Etard Reaction: CrOyCly (Chromyl Chloride)

e Stephen Reaction: SnCly + HCI

e Gattermann-Koch: CO + HCI/Anhy. AlCl,

¢ Rosenmund Reduction: Hy/Pd-BaSO,4 (Lindlar’s catalyst component)

159. The IUPAC name of the product Z in the reaction sequence is
+
(major) (2) A
(A) But-2-enal
(B) 4-Methylpent-3-enal
(C) 4-Methylpent-3-en-2-one
(D) 2-Methylpent-2-enal

Correct Answer: (C) 4-Methylpent-3-en-2-one

Solution:

Step 1: Identifying X:

C5Hg is Propene (CHs — CH = C'Hs). Hydration (H2O/H™) follows Markovnikov’s rule.
Product X is Propan-2-ol (CHs — CH(OH) — CHs).

Step 2: Identifying Y:

Oxidation of Propan-2-ol (2° alcohol) by CrOs gives a Ketone. Product Y is Propanone
(Acetone, CHs — CO — CH3).

Step 3: Identifying Z:

Reaction of Acetone with Ba(OH )z (Base) followed by heat (A) is Aldol Condensation. 1.
Self-Aldol of Acetone:

CH; — CO — CHy + CHy — CO — CHsy 2y CHy — C(OH)(CH;3) — CHy — CO — CHs
(Diacetone alcohol). 2. Dehydration (A): Loss of water molecule to form «, f-unsaturated
ketone. CH3 — C(CHs) = CH — CO — CHs.

Step 4: IUPAC Naming of Z:

5 4 3 2 1
Structure: CHs — C(CH3) = CH — CO — CHs. Name: 4-Methylpent-3-en-2-one. Common
name: Mesityl oxide.
Final Answer: 4-Methylpent-3-en-2-one.

@ Quick Tip

Aldol of Acetone — Mesityl Oxide. Aldol of Acetaldehyde — Crotonaldehyde (But-2-
enal).
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160. Identify the end product Y’ in the given reaction sequence.

O
Terephthalic acid (1()];[53\ X Bry/Na H> v
2

O
(A)

EL_\'< NH,

x{ )
(B)

H N <_> WH - Br
© \ /
(D) <\_r> '

HaI NH-
(B)
Solution:

Step 1: Identifying Reactant:

Terephthalic acid is Benzene-1,4-dicarboxylic acid (HOOC — C¢Hy — COOH).

Step 2: Identifying X:

Reaction with N Hg followed by heat (A) converts carboxylic acid groups to amide groups.
Reaction: —COOH + NH3 - —COONH, 2, —CONHs. So, X is Benzene-1,4-diamide
(Terephthalamide). Structure: HoNOC — CgHy — CON Ho.

Step 3: Identifying Y:

Reaction with Bra/NaOH is the Hoffmann Bromamide Degradation. This reaction removes
the carbonyl carbon (C' = O) from the amide, converting —CON Hs to —N Hs (amine with
one less carbon). Since there are two amide groups, both undergo degradation.

0]
HoNOC — CgHy — CON Hy 22NN 110N — CgHy — N Ho. Product Y is
Benzene-1,4-diamine (p-Phenylenediamine).
Final Answer: Structure with para-amino groups (HaN — C¢Hy — N H2). (Matches Option
2).

Correct Answer:

¢ Quick Tip

Hoffmann Bromamide: R — CONHs — R — N Hy. Steps down the homologous series.
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