NCERT Class 9 Science: Tissues in
Action

Comprehensive Question Bank

This document contains a structured compilation of questions from the Class 9 chapter Tissues,
adhering strictly to the Class 9 syllabus while incorporating analytical, tricky, and conceptual
depth across four proficiency levels: Easy, Moderate, Difficult, and Olympiad.

Segment 1: Easy Level Alpha Level
Multiple Choice Questions (20 MCQs)

1. Which of the following is a living component of xylem tissue?
a) Xylem vessels
b) Xylem tracheids
c) Xylem parenchyma
d) Xylem fibres
2. Flexibility in plants is provided by which tissue?
a) Chlorenchyma
b) Collenchyma
c) Sclerenchyma
d) Parenchyma
3. The inner lining of blood vessels is made up of which tissue?
a) Cuboidal epithelium
b) Columnar epithelium
c) Simple squamous epithelium
d) Stratified squamous epithelium
4. Which tissue connects muscle to bone?
a) Ligament
b) Tendon
c) Cartilage
d) Adipose
5. Growth in plants is limited to certain specific regions due to the presence of:
a) Permanent tissue
b) Meristematic tissue
c) Intercellular spaces
d) Sclerenchyma



6. The husk of a coconut is made up of:
a) Parenchyma
b) Collenchyma
c) Sclerenchyma
d) Aerenchyma
7. Which of the following cells lack a nucleus at maturity?
a) Sieve tubes
b) Companion cells
c) Parenchyma cells
d) Collenchyma cells
8. The muscular tissue responsible for involuntary movements in internal organs is:
a) Striated muscle
b) Smooth muscle
c) Skeletal muscle
d) Cardiac muscle
9. Which tissue stores fat in the human body?
a) Areolar tissue
b) Adipose tissue
c) Cartilage
d) Cuboidal epithelium
10. The tissue present at the growing tips of stems and roots is called:
a) Lateral meristem
b) Intercalary meristem
c¢) Apical meristem
d) Cambium
11. The brain and spinal cord are composed of:
a) Muscular tissue
b) Connective tissue
c) Nervous tissue
d) Epithelial tissue
12. Dead cells with thickened lignified walls are characteristic of:
a) Parenchyma
b) Collenchyma
c) Sclerenchyma
d) Epidermis
13. Which epithelial tissue is found in the lining of kidney tubules?
a) Squamous epithelial tissue
b) Cuboidal epithelial tissue
c¢) Columnar epithelial tissue
d) Ciliated epithelial tissue
14. The matrix of bone is rich in which minerals?



a) Calcium and Phosphorus
b) Sodium and Potassium
c) Iron and Calcium
d) Magnesium and Phosphorus
15. Water and minerals are transported vertically in plants primarily through:
a) Phloem
b) Xylem
c) Stomata
d) Cortex
16. The nodes of a Ranvier are associated with which cells?
a) Muscle cells
b) Osteocytes
c) Neurons
d) Chondrocytes
17. The skin is protected from wear and tear by:
a) Simple squamous epithelium
b) Stratified squamous epithelium
¢) Columnar epithelium
d) Ciliated epithelium
18. Glands are formed by the folding of which tissue?
a) Connective tissue
b) Epithelial tissue
¢) Muscular tissue
d) Nervous tissue
19. The functional unit of nervous tissue is the:
a) Nephron
b) Neuron
c) Cyton
d) Axon
20. Which of the following is an example of a fluid connective tissue?
a) Lymph
b) Tendon
c) Cartilage
d) Areolar

Answer Key (Easy MCQs): 1-c, 2-b, 3-c, 4-b, 5-b, 6-c, 7-a, 8-b, 9-b, 10-c, 11-c, 12-c, 13-b,
14-a, 15-b, 16-c, 17-b, 18-b, 19-b, 20-a

Subjective Questions (20 Questions) Alpha Level

1. Define the term 'tissue'.
2. State two basic differences between plant tissues and animal tissues regarding mobility



and energy consumption.

What are the characteristics of meristematic cells?

Name the three types of meristematic tissues based on their location.

Why do meristematic cells lack vacuoles?

What is differentiation in plant tissues?

Name the simple permanent tissue that possesses large intercellular spaces.
What is chlorenchyma? Give its function.

9. How does aerenchyma help aquatic plants?

10. Where is collenchyma tissue located in plants?

11. Name the chemical substance that hardens the cell walls of sclerenchyma.
12. State the function of stomata in plant leaves.

13. What is the function of guard cells?

14. Name the constituent elements of xylem tissue.

15. Name the constituent elements of phloem tissue.

16. What are the four major types of animal tissues?

17. Mention the role of stratified squamous epithelium in the human body.

18. Differentiate between tendons and ligaments based on what they connect.
19. Why is blood considered a connective tissue?

20. Name the unique muscular tissue found exclusively in the heart.
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Segment 2: Moderate Level

Multiple Choice Questions (20 MCQs) Beta Level

1. Girth of stem increases due to the activity of:
a) Apical meristem
b) Lateral meristem
c) Intercalary meristem
d) Vertical meristem
2. If the tip of a monocot plant stem is removed, it still continues to grow in length due to:
a) Lateral meristem
b) Apical meristem
c) Intercalary meristem
d) Cambium
3. Which element of phloem provides mechanical strength but is structurally dead?
a) Sieve tubes
b) Companion cells
¢) Phloem parenchyma
d) Phloem fibres
4. Cartilage is not found in the:



a) Larynx

b) Nose

c) Ear pinna

d) Kidney

The cells of regular dense connective tissue are primarily arranged parallelly. An example
is:

a) Tendon

b) Areolar tissue

c) Adipose tissue

d) Bone

Intestinal lining cells responsible for the absorption of nutrients are:
a) Squamous epithelium

b) Columnar epithelium

c) Cuboidal epithelium

d) Stratified cuboidal epithelium

The waxy substance secreted by the epidermis of desert plants to prevent water loss is:
a) Lignin

b) Suberin

c) Cutin

d) Pectin

In a test tube, a blood sample was centrifuged. The matrix separated from cellular
elements is called:

a) Serum

b) Plasma

c) Lymph

d) Haemoglobin

Which of the following statements about cardiac muscles is correct?
a) Unbranched and voluntary

b) Branched and voluntary

c¢) Branched and involuntary

d) Unbranched and involuntary

10. A person met with an accident in which two long bones of his hand were dislocated.

1.

Which of the following could be the reason?

a) Tendon break

b) Break of skeletal muscle

c) Ligament break

d) Areolar tissue break

While doing work, you move your hand. This action is driven by:
a) Smooth muscles drawing tendons close

b) Skeletal muscles contracting and pulling bones

¢) Cardiac muscles pumping faster
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d) Involuntary epithelial movement

The cork cells are made impervious to water and gases by the deposition of:
a) Cellulose

b) Lignin

c) Suberin

d) Pectin

Which type of tissue forms the internal framework supporting delicate organs and helping
in tissue repair?

a) Adipose tissue

b) Areolar tissue

c) Tendon

d) Cartilage

The respiratory tract has epithelial cells with hair-like projections called:

a) Flagella

b) Villi

c) Cilia

d) Microvilli

Which of the following elements of xylem is specialized for conducting water horizontally?
a) Vessels

b) Tracheids

c) Xylem parenchyma

d) Xylem fibres

The cells responsible for bone formation are known as:

a) Chondrocytes

b) Osteocytes

c) Fibroblasts

d) Erythrocytes

Which of these tissues has cells with unevenly thickened primary cell walls rich in pectin?
a) Parenchyma

b) Sclerenchyma

c) Collenchyma

d) Epidermis

Involuntary muscles are found in:

a) Limbs

b) Iris of the eye

c) Tongue

d) Pharynx

The structural connection between sieve tube elements and companion cells is
maintained by:

a) Plasmodesmata

b) Desmosomes



c) Tight junctions
d) Gap junctions
20. What happens to the apical meristem when it undergoes structural differentiation?
a) It continuously divides forever
b) It becomes a permanent simple or complex tissue
c) It immediately dies
d) It converts into lateral cambium exclusively

Answer Key (Moderate MCQs): 1-b, 2-c, 3-d, 4-d, 5-a, 6-b, 7-c, 8-b, 9-c, 10-c, 11-b, 12-c, 13-b,
14-c, 15-c, 16-b, 17-c, 18-b, 19-a, 20-b

Subjective Questions (20 Questions) Beta Level

1. How does the location of intercalary meristem explain the rapid regrowth of grass after
being grazed?

2. Why are permanent tissues called 'permanent'? Explain the process behind it.

3. Compare parenchyma and sclerenchyma on the basis of cell wall composition and cell
viability.

4. Why does a plant stem bend easily in high winds without breaking? Which tissue is
responsible?

5. How does the structure of a protective layer change as a plant grows older into a woody
tree?

6. Describe how simple squamous epithelium is structurally adapted to facilitate rapid
diffusion.

7. Explain why epithelial tissues always rest upon a non-cellular basement membrane.

8. Differentiate between cuboidal and columnar epithelium based on structure and typical
locations.

9. Why does an injury to cartilage heal much slower than an injury to bone tissue?

10. Describe the composition of human blood plasma.

11. What are the structural features that distinguish smooth muscle fibers from striated
muscle fibers?

12. Why are skeletal muscles also referred to as voluntary muscles?

13. Draw a neat schematic representation showing the flow of an electrical impulse inside a
neuron.

14. What is the role of fat-storing adipose tissue in providing insulation to the body?

15. How do companion cells assist sieve tube elements in food transport?

16. Explain why complex permanent tissues cannot be called simple permanent tissues.

17. Describe the structural adaptation of cork cells that makes them protective.

18. Why is the vascular system of a plant considered a complex permanent tissue instead of
a group of simple tissues?

19. Name the connective tissue that fills the space inside organs, supports internal organs,
and helps in the repair of tissues. How does it function?



20. How do open stomata close when the plant needs to conserve water? Briefly mention the

mechanical action.

Segment 3: Difficult Level

Multiple Choice Questions (20 MCQs) Delta Level

1.

A scientist isolates a plant mutant lacking functional lateral meristems. Which of the
following phenotypes will this plant exhibit?

a) The plant will fail to grow taller.

b) The plant will fail to produce leaves at nodes.

¢) The plant will fail to increase its thickness or girth over time.

d) The root tips will fail to penetrate deep into the soil.

Which of the following cellular configurations represents the actual mechanism behind the
opening of stomata?

a) Uniform contraction of outer and inner guard cell walls.

b) Water entry causes thin outer walls to bulge outward, pulling thick inner walls apart.
c) Active loss of water makes the guard cells turgid and straight.

d) Suberin deposition blocks water entry, forcing the pore to open mechanically.

A tissue block shows cells with highly uneven carbohydrate thickening at the corners,
living protoplasts, and no intercellular spaces. If this tissue is treated with a
pectin-dissolving enzyme, what happens?

a) The cells will completely lose their structural strength and fall apart.

b) The cells will instantly turn into sclerenchyma.

c) The xylem vessel conduction will halt completely.

d) No effect will be observed as the wall is majorly made of suberin.

Why do sieve tube elements require companion cells for survival and physiological
function?

a) Sieve tubes lack chlorophyll completely.

b) Sieve tubes lack a nucleus, ribosomes, and metabolic machinery at maturity.

¢) Companion cells contain mechanical lignin to support sieve tubes.

d) Companion cells act as valves to prevent backward flow of organic sap.

An experimental drug selectively blocks the formation of intercalary meristems in
monocots. What will be the most direct consequence on a lawn of grass treated with this
drug?

a) Primary root elongation will stop immediately.

b) The grass blades will fail to regenerate after mowing.

¢) The grass will turn albino due to lack of chloroplasts.

d) Secondary xylem formation will be completely arrested.

Which of the following best explains why stratified squamous epithelium lines the
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esophagus but simple squamous epithelium lines alveoli?

a) Esophagus requires rapid active transport, whereas alveoli require protection against
abrasion.

b) Esophagus encounters mechanical friction from food, while alveoli require a minimal
barrier for gaseous diffusion.

c) Alveoli require high structural rigidity provided by flat cells.

d) Esophagus cells must secrete digestive enzymes from multiple layers.

If you microscopically analyze the wall of the urinary bladder, which muscular component
dominates its structure to allow stretching?

a) Striated, voluntary skeletal muscle fibers arranged in parallel sheets.

b) Non-striated, involuntary smooth muscle fibers arranged in intersecting bundles.

c) Branched cardiac muscle cells containing intercalated discs.

d) Simple squamous epithelial blocks acting as active contractile units.

The concentric rings of matrix found in a cross-section of a dense human long bone are
called lamellae. What lies within the lacunae situated between these lamellae?

a) Chondrocytes actively synthesizing collagen.

b) Osteocytes trapped within the mineralized matrix.

c) Fibroblasts producing elastic networks.

d) Yellow bone marrow synthesizing red blood cells.

Which of the following components would be missing or heavily degraded in a ligament
that has lost its high tensile strength due to a genetic disorder?

a) Lignified matrix

b) White collagen fibres

¢) Hyaline cartilage matrix

d) Striated myofibrils

A plant stem is treated with a chemical that completely blocks the cross-linking of lignin.
Which function is directly compromised?

a) Photosynthesis in chlorenchyma cells.

b) Turgor pressure maintenance in guard cells.

c¢) Structural rigidity and water-conduction capacity of vessels and tracheids.

d) Active transport of sucrose through companion cells.

When a person performs heavy, unaccustomed exercise, they experience muscle fatigue.
At the tissue level, what physiological shift is happening within the striated muscle fibers?
a) Rapid accumulation of suberin along the sarcolemma.

b) Anaerobic breakdown of glucose leading to lactic acid accumulation.

c) Complete degradation of the intercalated discs.

d) Transformation of skeletal muscle tissue into smooth muscle tissue.

Why is the epidermis of a plant root distinct from the epidermis of a plant leaf?

a) Root epidermis contains stomata for gas exchange; leaf epidermis lacks them.

b) Root epidermis possesses unicellular elongations called root hairs for absorption; leaf
epidermis possesses a cutinized layer.
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c) Leaf epidermis contains lateral meristems; root epidermis is entirely sclerenchymatous.
d) Root epidermis is multi-layered and dead; leaf epidermis is single-layered and living.
What structural feature ensures that cardiac muscle tissue beats synchronously without
individual cells contracting out of phase?

a) Thick bands of protective dense regular connective tissue wrapping each cell.

b) Intercalated discs containing cellular junctions for rapid electrical coupling.

c) Direct neural innervation to every single sarcomere unit.

d) Large central vacuoles that store chemical energy for uniform release.

A slide shows long, cylindrical, unbranched cells with distinct dark and light bands and
multiple nuclei located at the periphery. This tissue is responsible for:

a) Peristaltic movement of food through the gut.

b) Pumping blood out of the cardiac ventricles.

¢) Locomotion and voluntary movement of limbs attached to the skeleton.

d) Filtration of waste material within the Bowman's capsule.

If all the sclerenchyma fibres are genetically removed from a hemp plant, what industrial
application of this plant is completely ruined?

a) Extraction of essential medicinal oils from parenchymal cells.

b) Production of high-tensile ropes, mats, and canvas textiles.

c¢) Production of sweet syrups from phloem sap translocation.

d) Use of the leaves for photosynthetic pigment isolation.

Which statement accurately details why the matrix of cartilage differs fundamentally from
the matrix of bone?

a) Cartilage matrix is fluid and lacks proteins, whereas bone matrix is fully gaseous.

b) Cartilage matrix contains proteins and sugars making it pliable; bone matrix contains
calcium and phosphorus compounds making it hard.

c) Cartilage matrix is fully lignified; bone matrix is purely cellulosic.

d) Cartilage matrix contains osteocytes; bone matrix contains chondrocytes.

What is the precise physiological consequence if the axon of a sensory neuron loses its
myelin sheath?

a) The neuron will start dividing rapidly via mitosis.

b) The speed of nerve impulse transmission along the axon will drastically drop.

¢) The dendrites will convert into secretory epithelial cells.

d) The cell body will fail to receive oxygen from red blood cells.

A unique characteristic of complex permanent tissues like xylem is that they contain both
living and dead cells. Which of the following configurations is true?

a) Tracheids (living), Vessels (dead), Xylem Parenchyma (dead)

b) Tracheids (dead), Vessels (dead), Xylem Parenchyma (living)

c¢) Tracheids (living), Vessels (living), Xylem Fibres (dead)

d) Tracheids (dead), Vessels (living), Xylem Parenchyma (dead)

Why does skin look wrinkly when kept immersed in water for a very long duration? What
happens to the stratified epithelial cells?



a) The dead outermost keratinized layers absorb water and swell, while underlying
structural layers remain anchored.
b) Smooth muscles in the dermis dissolve completely due to hydration.
c) Cuboidal cells underneath differentiate into aerenchyma instantly.
d) Squamous cells slide over each other due to loss of basement membrane.
20. Which animal tissue acts as the primary baseline defensive barrier against mechanical
injury, invasive pathogens, and dehydration?
a) Dense regular connective tissue
b) Stratified epithelial tissue
c) Areolar loose connective tissue
d) Striated voluntary muscular tissue

Answer Key (Difficult MCQs): 1-c, 2-b, 3-a, 4-b, 5-b, 6-b, 7-b, 8-b, 9-b, 10-c, 11-b, 12-b, 13-b,
14-c, 15-b, 16-b, 17-b, 18-b, 19-a, 20-b

Subjective Questions (20 Questions) Delta Level

1. Explain the precise structural differences between vessels and tracheids in xylem. How do
their shapes alter conduction efficiency?

2. Why do meristematic cells have dense cytoplasm and thin cell walls from an energy and
division perspective?

3. A certain plant stem is exposed to perpetual mechanical stress from one direction. Which
tissue will selectively reinforce its walls to counteract this localized physical stress?
Explain the mechanism.

4. Explain why the presence of companion cells is absolutely essential for the survival of
sieve tube elements, given the structural modifications of the latter.

5. How does the multi-layered arrangement of stratified squamous epithelium prevent
deeper tissues from getting damaged by external physical friction?

6. Why is the matrix of blood (plasma) devoid of fibers, unlike the matrix of regular loose
connective tissues like areolar tissue? What would happen if fibers were present?

7. Analyze why cardiac muscle tissue does not get fatigued throughout a human lifetime,
focusing on its metabolic structural features.

8. How does the lack of intercellular spaces in epithelial tissue relate directly to its primary
functional role as a defensive boundary?

9. Differentiate clearly between the cellular arrangements and fiber densities of dense
regular connective tissue versus loose areolar connective tissue.

10. Explain why a localized block in the lateral meristem prevents a tree trunk from growing
thick but has absolutely no effect on its vertical height.

11. Describe how the chemical structure of suberin protects internal plant tissues from both
physical pathogens and desiccation.

12. Why are simple permanent tissues classified into three distinct categories (Parenchyma,
Collenchyma, Sclerenchyma) if they all consist of only one type of cell?



13. How do the cilia present on ciliated columnar epithelium move mucus or foreign particles
along a respiratory pathway? Describe the coordinated action.

14. What would happen to a vertebrate animal if its epithelial cells completely lost their tight
cell junctions? Detail the physiological disaster at the tissue boundary.

15. Explain how the structure of a neuron's long axon is uniquely optimized to transmit
messages over long distances across the body compared to a spherical cell.

16. What structural changes occur inside a plant cell wall when it transitions from a flexible
collenchyma cell to a rigid sclerenchyma cell?

17. Why do desert plants have exceptionally thick cutin sheets over their epidermal tissue
layers? Explain the evolutionary advantage.

18. Describe the spatial layout and biological role of osteocytes inside the hard, rigid matrix of
a long bone.

19. Why are tendons structurally non-elastic whereas ligaments possess high flexibility?
Connect their specific functional requirements to their fiber configuration.

20. How does a simple cuboidal epithelium in a secretory duct accommodate specialized
cytoplasmic machinery compared to a flat simple squamous cell?

Segment 4: Olympiad Level

Multiple Choice Questions (20 MCQs) Quantum Level

1. Aninvestigator tags radioactive amino acids and tracks them in a plant cell. The
radioactivity accumulates rapidly in companion cells and then shortly appears inside
adjacent sieve tube elements. What conclusion does this support?

a) Sieve tubes synthesize proteins and export them to companion cells via active
transport.

b) Sieve tube elements rely entirely on companion cells for their macromolecular and
enzymatic protein requirements.

¢) Phloem parenchyma cells convert into sieve tubes via structural translation.

d) Companion cells have no active transport channels facing the sieve tubes.

2. A unique plant variety exhibits a mutated, non-functional outer guard cell wall that is just
as thick and rigid as the inner guard cell wall. When this plant is fully hydrated, what is the
expected state of its stomata?

a) The stomata will open wider than normal.

b) The stomata will remain permanently closed because the asymmetric expansion
mechanism is lost.

¢) The stomatal pore will burst open due to excessive gas buildup.

d) The guard cells will differentiate into sclerenchymatous fibers.



A microscopic slice shows an animal tissue containing a rich network of branching elastic
and collagen fibers with wide open spaces housing macrophage and mast cells. If an
inflammatory signal is released, which component of this specific tissue actively reacts to
release histamines?

a) Fibroblasts

b) Mast cells

¢) Plasma matrix fluid

d) Adipocytes

Why does the rate of vertical growth in a dicot plant drop significantly if the apical
meristem is carefully excised, even if lateral cambium remains fully functional?

a) Lateral cambium can only divide radially to increase girth; it cannot undergo the vertical
anticlinal divisions needed for longitudinal extension.

b) Lateral cambium immediately undergoes apoptosis when apical signals cease.

c¢) Excising the apex removes all the water-conducting tracheids from the plant.

d) The plant completely loses its ability to perform photosynthesis.

A patient exhibits a genetic defect causing abnormal assembly of the basement
membrane beneath epithelial layers. Which of the following clinical presentations directly
stems from this tissue defect?

a) Immediate failure of bone mineralization.

b) Easy detachment of the epidermis from the underlying dermis under mild physical
shear.

¢) Hyper-acceleration of electrical conduction down peripheral motor nerves.

d) Transformation of voluntary striated muscles into cardiac tissues.

An isolated muscle fiber is monitored in a lab. It shows continuous rhythmic contractions
without any external nervous input, and its cell membrane is rich in gap junctions. This
fiber belongs to:

a) Biceps brachii muscle

b) Gastrocnemius muscle

¢) Myocardium of the heart

d) Wall of the large intestine

A botanist applies a chemical that completely stops the deposition of pectin along the
corners of primary cell walls without affecting cellulose or lignin. Which tissue will be
completely compromised in its structural and developmental properties?

a) Sclerenchyma fibres

b) Xylem vessels

c) Collenchyma tissue

d) Cork cambium

The primary reason why human red blood cells lose their nucleus and mitochondria
during maturation is an evolutionary adaptation at the tissue level to:

a) Enable the cells to actively divide inside the blood vessels.

b) Maximize the intracellular space available for haemoglobin packaging and oxygen
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transport.

c) Allow them to transform into white blood cells when an infection strikes.

d) Prevent them from consuming oxygen during transport.

If the intercalary meristem of a grass stem is chemically destroyed, which of the following
processes will be most severely impacted?

a) Secondary growth in the thickness of the grass blades.

b) Elongation of internodes and regeneration of leaves removed by herbivores.

c) Absorption of water and mineral ions from the root system.

d) Protection of the stem from fungal pathogens.

Which of the following cellular elements of xylem provides a regulatory, living metabolic
checkpoint within an otherwise dead, hollow fluid-conducting pipeline?

a) Xylem vessels

b) Xylem tracheids

c) Xylem parenchyma

d) Xylem fibres

A histological section displays an epithelial tissue with cells that appear stratified, but
closer inspection reveals that every single cell makes physical contact with the basement
membrane, though not all cells reach the free surface. This tissue is:

a) True stratified columnar epithelium

b) Pseudostratified epithelium

c) Simple squamous epithelium

d) Transitional epithelium

During a severe starvation event, the human body systematically breaks down its tissue
reserves. Which connective tissue is depleted first to mobilize stored triacylglycerols for
cellular respiration?

a) Areolar connective tissue

b) Adipose tissue

c¢) Hyaline cartilage

d) Dense regular tendon blocks

What allows a woody tree trunk to remain structurally resilient against internal fungal
decay and rotting in its old age?

a) High metabolic rate of living parenchyma cells in the inner wood.

b) Accumulation of suberin, resins, and tannins within the dead sclerenchymatous and
xylem walls of the heartwood.

c) Continuous active cell division of apical meristems inside the trunk core.

d) The protective action of ciliated epithelium covering the outer bark.

When a nerve impulse reaches the axon terminal of a neuron, how does it transmit its
signal to the next adjacent cell if there is no direct structural continuity?

a) By generating a physical spark that leaps across the gap.

b) By releasing chemical messengers called neurotransmitters across a synaptic cleft.
c) By squeezing the entire cell body through the intercellular space.
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d) By converting into a mechanical vibration that travels through the bone matrix.

Which of the following best contrasts the functional significance of companion cells versus
phloem parenchyma?

a) Companion cells carry out active metabolic loading of sugars; phloem parenchyma
primarily acts as a storage site for starch and resins.

b) Companion cells provide mechanical rigidity to the stem; phloem parenchyma conducts
water vertically.

c) Companion cells are completely dead; phloem parenchyma is highly meristematic.

d) Companion cells lack cytoplasm; phloem parenchyma contains multiple nuclei per cell.
A certain drug inhibits the polymerisation of collagen fibres. If this drug is administered to
an animal model, which of the following mechanical properties will drop drastically across
its connective tissues?

a) Elastic elasticity and rebound flexibility.

b) Tensile strength and resistance to stretching forces.

¢) The ability of epithelial cells to divide.

d) Fluidity of the blood plasma matrix.

What mechanical property does a plant gain by having its sclerenchyma cells organized
as elongated fibres rather than short, irregular sclereids?

a) High flexibility and water absorption capacity.

b) Tremendous tensile strength and resistance to longitudinal pulling forces.

c) High photosynthetic efficiency due to large surface area.

d) Ability to store massive volumes of air for buoyancy.

Which of the following statements perfectly highlights the structural configuration of simple
epithelial tissues?

a) They are composed of multiple layers of highly vascularized cells.

b) They consist of a single layer of tightly packed cells devoid of blood vessels, relying on
diffusion from underlying connective tissues.

c) They are always dead and fully lignified to withstand heavy physical friction.

d) They contain large intercellular spaces filled with hard mineralized matrix.

An experimental botanist exposes a plant stem to an environment completely devoid of
carbon dioxide but with ample light and water. Which tissue's structural development will
slow down first due to the lack of fresh photosynthates?

a) Apical meristem relying on continuous structural carbohydrates.

b) Completely differentiated dead sclerenchyma fibers.

c) Mature bark tissues that are already fully suberized.

d) Xylem tracheids that have already finished cell wall lignification.

Why are the cells of animal connective tissues typically embedded far apart in an
extensive extracellular matrix, unlike epithelial tissues?

a) Connective cells are highly aggressive and destroy adjacent cells.

b) The physical properties of the extracellular matrix determine the tissue's function,
allowing it to support, bind, or protect.



c) Connective tissue lacks any cellular viability and relies entirely on matrix gases.
d) Epithelial cells prevent connective cells from coming close together.

Answer Key (Olympiad MCQs): 1-b, 2-b, 3-b, 4-a, 5-b, 6-c, 7-c, 8-b, 9-b, 10-c, 11-b, 12-b,

13-b,

14-b, 15-a, 16-b, 17-b, 18-b, 19-a, 20-b

Subjective Questions (20 Questions) Quantum Level

1.

10.

1.

12.

13.

14.

15.

Deconstruct the exact biophysical mechanism of asymmetric wall thickening in guard
cells. How does turgor pressure drive stomatal kinetics?

Propose why plants evolved a system of dead cells (vessels and tracheids) for
long-distance water transport instead of using living cells with active transport pumps.
Analyze how the loss of living companion cells leads to the immediate collapse of
translocation across a phloem sieve tube segment, even if the sieve tube itself remains
uninjured.

Compare the mechanical stress-distribution capacity of collenchyma in young growing
shoots with that of sclerenchyma in mature woody trunks.

Differentiate between the structural organization and physiological properties of
pseudostratified columnar epithelium and true stratified columnar epithelium.

Explain how the molecular structure of the basement membrane acts as both an anchor
for epithelial cells and a selective physical filtration barrier for nutrients.

Why does the human body utilize dense irregular connective tissue in organ capsules and
the dermis of the skin, but dense regular connective tissue in tendons? Connect structure
to multidirectional physical stress.

Deconstruct the functional and structural coupling provided by intercalated discs in
cardiac muscle. What happens if the gap junctions within these discs are selectively
blocked by a toxin?

Explain the precise evolutionary advantage of losing cellular organelles (like the nucleus
and endoplasmic reticulum) in mature mammalian erythrocytes from a physical rheology
and flow perspective in narrow capillaries.

How do mast cells, fibroblasts, and macrophages collaborate within the loose areolar
connective tissue matrix to mount a primary response against a localized tissue puncture?
Explain why apical meristems can continuously maintain an undifferentiated pool of stem
cells while simultaneously giving rise to highly differentiated permanent structural cells.
Analyse the chemical differences between lignin, suberin, and cutin. Map each chemical
to its precise anatomical location and functional adaptive role in plants.

Why does a severe vitamin C deficiency (scurvy) manifest as bleeding gums and weak
joints at the tissue level? Focus on the biosynthesis of connective tissue fibers.

Explain how the architectural layout of the Haversian system (osteons, canaliculi,
lamellae) in compact bone ensures that deeply buried osteocytes receive nutrition despite
being encased in a rigid mineral matrix.

Differentiate between voluntary striated skeletal muscle, involuntary smooth muscle, and
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involuntary cardiac muscle on the basis of cell nucleation, branching pattern, and control
mechanisms.

How does the structural modification of aerenchyma facilitate both gas exchange and
mechanical buoyancy in hydrophytes? Detail the internal architecture.

Why do nerve cells completely lose their ability to undergo mitotic cell division once they
reach full structural maturity in the human nervous system?

How does the process of secondary growth driven by lateral meristems alter the spatial
arrangement of primary xylem and primary phloem in a growing dicot stem?

Explain how simple columnar epithelial cells lining the small intestine are structurally
optimized to maximize surface area for nutrient transport without increasing the overall
organ size.

Evaluate why epithelial tissues are completely avascular. How do they overcome this
structural limitation to maintain high metabolic activity and rapid cell turnover?
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