Unit 1: Cell and Cell Organelles

Q. Define Cell Division. (Nov 22)
Ans. Cell division is the biological process by which a parent cell divides into two or more daughter cells.
It is essential for growth, repair, and reproduction.
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Q. Differentiate between miosis and mitosis, (Nov 22)
Ans. Mitosis produces two identical daughter cells for body growth, while meiosis produces four
genetically different cells for reproduction.
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Q. Metaphase in mitosis (Nov 23)
Ans. In metaphase, chromosomes align at the cell's equator and attach to spindle fibers from opposite
poles for equal distribution.
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Q. Define meiosis. (Nov 24)
Ans. Meiosis is a type of cell division that reduces the chromosome number by half, producing four
haploid reproductive cells (gametes).
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Q. What are mitochondria? Highlight functions of mitochondria. (Nov 23), (Nov 24)
Ans. Mitochondria are double-membraned organelles known as the powerhouse of the cell. They
generate energy in the form of ATP through cellular respiration.
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Q. Define cell. (Nov 23), (Nov 24)
Ans. A cell is the basic structural and functional unit of all living organisms, capable of performing
essential life processes.
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Long Questions:
Q. Explain the process of meiosis. (Nov 23)
Ans. Meiosis is a type of cell division that occurs in reproductive cells (gametes), reducing the
chromosome number by half. It results in four genetically different haploid cells from one diploid parent
cell. This process is essential for sexual reproduction and genetic variation.
Meiosis occurs in two stages:
Meiosis I:
e Prophase I: Chromosomes condense, homologous chromosomes pair up, and crossing over
(exchange of genetic material) occurs.
e Metaphase I: Paired chromosomes align at the equator.
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e Anaphase I: Homologous chromosomes separate and move to opposite poles.

e Telophase | and Cytokinesis: Two haploid cells are formed.
Meiosis I:
This resembles mitosis.

e Prophase ll: New spindles form in each haploid cell.

e Metaphase Il: Chromosomes align at the equator.

e Anaphase Il: Sister chromatids separate.

e Telophase Il and Cytokinesis: Four haploid daughter cells are formed.
Each of the four resulting cells has half the original chromosome number and is genetically unique due
to crossing over and independent assortment. Meiosis is vital for maintaining chromosome number
across generations and introducing variation in offspring.
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Q. Define somatic cell division. Explain the process of mitosis. (Nov 24)
Ans. Somatic cell division is the process by which body (non-reproductive) cells divide to produce
identical daughter cells. This occurs through mitosis, which is essential for growth, tissue repair, and
cellular replacement.
Mitosis is a type of cell division that results in two genetically identical diploid daughter cells from one
parent cell. It consists of the following stages:
1. Prophase: Chromosomes condense and become visible. The nuclear membrane dissolves, and
spindle fibers begin to form from centrioles.
2. Metaphase: Chromosomes align at the cell’s equatorial plate, and spindle fibers attach to the
centromere of each chromosome.
3. Anaphase: Sister chromatids are pulled apart toward opposite poles of the cell by the spindle
fibers.
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4. Telophase: Nuclear membranes re-form around each set of chromosomes, which begin to
uncoil. The spindle fibers disappear.
5. Cytokinesis: The cytoplasm divides, forming two separate but identical daughter cells.
Mitosis ensures that each new cell has the same genetic material as the original, maintaining proper
function and structure throughout the body. Unlike meiosis, there is no reduction in chromosome
number.
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Q. Draw a neat labelled diagram of cell. (Nov 23)

Ans.
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Q. Write a note on the functions of cell. (Nov 23)
Ans. The cell is the fundamental structural and functional unit of all living organisms. Every cell performs
a variety of essential functions to maintain life and ensure the proper functioning of the body.
Key functions of a cell include:
1. Metabolism: Cells carry out chemical reactions like breaking down nutrients to produce energy
(catabolism) and synthesizing compounds (anabolism).
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2. Energy Production: Mitochondria in the cell generate energy in the form of ATP, required for all
cellular activities.
3. Reproduction: Cells reproduce either by mitosis (in somatic cells) or meiosis (in reproductive
cells), allowing for growth and repair.
4. Transport of Substances: The cell membrane regulates the movement of substances like oxygen,
nutrients, and waste in and out of the cell.
5. Growth and Repair: Cells grow and divide to replace old or damaged cells, maintaining tissue
health.
6. Response to Stimuli: Cells can respond to changes in their environment, such as hormones or
temperature.
7. Protein Synthesis: Ribosomes produce proteins that are vital for structure, enzymes, and
communication.
Overall, the cell is a self-contained system that carries out life-sustaining processes, making it the
building block of life.
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Q. Explain the process of gas exchange in lungs. (Nov 22)
Ans. Gas exchange is the process of oxygen entering the blood and carbon dioxide exiting the body,
which takes place in the lungs, specifically in the alveoli.
Here's how the process works:
1. Inhalation: When we breathe in, air travels through the nose or mouth, down the trachea, into
the bronchi, bronchioles, and finally reaches the alveoli — tiny air sacs in the lungs.
2. Diffusion in Alveoli: The alveoli are surrounded by capillaries. Oxygen from the inhaled air
diffuses across the thin alveolar walls into the blood in the capillaries.
3. Oxygen Transport: The oxygen binds to hemoglobin in red blood cells and is transported
throughout the body.
4. Carbon Dioxide Removal: At the same time, carbon dioxide — a waste product of cellular
respiration — diffuses from the blood into the alveoli.
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5. Exhalation: When we breathe out, carbon dioxide is expelled from the body through the
respiratory tract.
This exchange of gases is essential for cellular respiration, which provides energy to body cells. The
entire process is efficient due to the large surface area and thin walls of the alveoli.
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Q. Write the functions of nucleus, mitochondria and ribosomes. (Nov 22)
Ans. The nucleus, mitochondria, and ribosomes are essential organelles within a cell, each having
unigue and vital functions:
1. Nucleus:
o Acts as the control center of the cell.
o Contains DNA, which holds genetic instructions for the development, function, and
reproduction of the organism.
o Directs protein synthesis and regulates cell activities like growth and division.
2. Mitochondria:
o Known as the powerhouse of the cell.
o Produces ATP (Adenosine Triphosphate) through cellular respiration, which provides
energy for all cellular processes.
o Also helps in cell signaling and apoptosis (cell death).
3. Ribosomes:
o Responsible for protein synthesis.
o Theyread mRNA (messenger RNA) and assemble amino acids into proteins needed for
cell structure and function.
o Found either floating freely in the cytoplasm or attached to the rough endoplasmic
reticulum.
Together, these organelles ensure the cell survives, functions, and reproduces, making them crucial for
all biological life processes.
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Unit 2: Cell Tissues

Q. Classify connective tissue. (Nov 22)
Ans. Connective tissue is classified into loose connective tissue, dense connective tissue, cartilage, bone,
blood, and lymph. It supports, binds, and protects organs and tissues throughout the body.
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Q. Write about nervous tissue. (Nov 22)
Ans. Nervous tissue is made up of neurons and neuroglia that transmit and process nerve impulses. It
controls and coordinates body activities by responding to stimuli.
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Q. Types of muscular tissue (Nov 23)
Ans. Muscular tissue is classified into skeletal, cardiac, and smooth muscles. Each type performs
movement and contraction functions in different parts of the body.
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Q. What is act-in and myosin? (Nov 24)
Ans. Actin and myosin are protein filaments in muscle fibers responsible for muscle contraction. They
slide over each other during contraction to shorten the muscle.
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Q. Mention the various types of skeletal muscle. (Nov 24)
Ans. Skeletal muscles are classified by function and location into fast-twitch and slow-twitch fibers. They
are voluntary muscles attached to bones for body movement.
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Long Questions:
Q. Write a critical note on epithelial tissue. (Nov 22)
Ans. Epithelial tissue is one of the four primary types of tissues in the human body, along with
connective, muscular, and nervous tissues. It lines the surfaces and cavities of organs and structures
throughout the body, forming a protective barrier.
Epithelial tissue is composed of closely packed cells with minimal intercellular space. It rests on a
basement membrane and lacks blood vessels, receiving nourishment through diffusion from underlying
tissues.
Itis classified into different types based on cell shape (squamous, cuboidal, columnar) and layers (simple
or stratified). For example:

e Simple squamous epithelium lines the lungs and allows gas exchange.

e Stratified squamous epithelium protects skin and other areas prone to abrasion.

e Glandular epithelium forms glands that secrete hormones, enzymes, or sweat.
Epithelial tissue plays multiple roles like protection, absorption, secretion, excretion, and sensation. It
also acts as a barrier against pathogens.
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A critical feature of epithelial tissue is its regenerative capacity—it can rapidly divide and replace
damaged cells, which is essential for maintaining tissue integrity. However, due to its rapid turnover,
epithelial tissues are more prone to developing cancer (e.g., carcinomas).
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Q. Discuss the functions of epithelial tissue. (Nov 23)

Ans. Epithelial tissue performs various essential functions that contribute to maintaining homeostasis
and protecting the body.

1. Protection: It covers body surfaces and lines internal organs, protecting against physical damage,
pathogens, and dehydration. For instance, skin epithelium acts as the first barrier to injury and infection.
2. Absorption: Certain epithelial tissues, like the lining of the intestines, are specialized for nutrient
absorption from digested food.

3. Secretion: Glandular epithelium forms glands (e.g., salivary glands, sweat glands) that secrete
enzymes, mucus, sweat, and hormones to perform specific functions.

4. Excretion: In the kidneys, epithelial cells help in filtering waste and excreting it through urine.

5. Filtration: The simple squamous epithelium in the glomeruli of kidneys allows filtration of blood for
urine formation.

6. Sensation: Epithelial cells in sensory organs (like the nose, tongue, and skin) are involved in sensing
stimuli such as smell, taste, and touch.

7. Transport: Some epithelial cells possess cilia, which help move substances like mucus in the
respiratory tract.

Overall, epithelial tissue is highly versatile and essential for maintaining the internal environment of the
body, forming a dynamic interface between the body and the external world.
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Q. Classify tissues. Write down a note on epithelial and connective tissue. (Nov 24)

Ans. Tissues are groups of similar cells that work together to perform specific functions. In the human
body, tissues are classified into four major types:

Epithelial Tissue

2. Connective Tissue

3. Muscular Tissue

4. Nervous Tissue

i

Epithelial Tissue: This tissue covers body surfaces, lines internal cavities and organs, and forms glands.
It is tightly packed with minimal space and rests on a basement membrane. Functions include
protection, absorption, secretion, filtration, and sensation. It is classified based on shape (squamous,
cuboidal, columnar) and layers (simple, stratified). Examples: skin epithelium, intestinal lining, and
respiratory lining.

Connective Tissue: Connective tissue supports, binds, and protects other tissues and orgAns. Unlike
epithelial tissue, it has fewer cells and more extracellular matrix, which may include fibers like collagen
and elastin. It includes various types:

e Loose connective tissue (areolar, adipose)

e Dense connective tissue (tendons, ligaments)

e Specialized connective tissue (cartilage, bone, blood)
Functions of connective tissue include structural support, energy storage, insulation, and immune
response.
Together, epithelial and connective tissues form the framework and protective layers of the body,
essential for organ function and overall health.
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Q. Discuss the functions of: (Nov 23)
i. Connective tissue
ii. Muscular tissue.
Ans. i. Connective Tissue: Connective tissue plays a vital role in providing support, structure, and
protection to the body. It connects and binds tissues, organs, and body parts. This tissue contains cells,
fibers (collagen, elastin), and ground substance, forming the extracellular matrix.
Key functions include:

e Support and Binding: Ligaments connect bones to bones, and tendons connect muscles to

bones.

e Protection: Bone and cartilage protect organs (e.g., skull protects the brain).

e Storage: Adipose tissue stores fat and energy.

e Transport: Blood, a fluid connective tissue, transports oxygen, nutrients, and waste.

e |Immune Defense: Lymph and white blood cells in connective tissues help fight infections.
ii. Muscular Tissue: Muscular tissue is responsible for producing movement through contraction. It
consists of muscle fibers that can contract and relax. There are three types:

e Skeletal Muscle — Voluntary, moves bones.

e Cardiac Muscle — Involuntary, found in the heart.

e Smooth Muscle — Involuntary, found in internal organs like the intestine and blood vessels.
Functions include movement, posture, blood circulation, digestion, and heat production through
muscle activity.

i. AAA feH (Connective Tissue) AUHS feg AT § AITT, I=39 W3 HIMI YE'6 936 <9
HIZTYIS giHar fsgrger J| fed fegmff, wiar w3 Adig e viat § Age w3 doer J| fr feg Re A,
TEg (IBHS, fesAfes), w3 [E3 uega der J, A [ lareaAgss Afcan seger I

GIMT COLLEGE BUDHLADA | ANATOMY



Hy g <o iHS I

e I5|

o HIftr I W3 GUTAET wigr T S I9T I& (BTI96 I, JuF fodar ©F Sfemr
Fa<r IJ)|

o 3396 S0 fog oI w3 @arr T IS g ager J|

o WTHEL ¥S, B 338 HUrd fog, wariHe, dafes 33 w3 Ifde-dae & werrd dger
J

o YI3ua e AuHd fegmit (R9 fie w3 fde I3 dffare! 31 678 836 {9 Hee sde
IS |

ii.’-l"'Hﬂﬁ'H‘?g(MuscularTissue)W@Wﬁﬁﬂ?&%gﬁmél fog HAOH
TEEgT T gfow It I A Ha1F AR I& W3 WaTH ad Aae I& | for e s famit Io:
o filFa Wl (Skeletal Muscle) - f8ga, I3 & faw €St I
o IS AU (Cardiac Muscle) - WfswfH3, fes &g urgr A<t J|
o foafews Hdst (Smooth Muscle) — WISHIHS, Wiegdl wiat fAS fo Wizt w3 Yo S
SrEit feg urst Aet J1
g {99 I3, HETT, Y6 Ho'g, Urgs, W3 HAOH ©f aistfed! Irdt ot e oa9e™ 5THE J|

Q. Explain the structure and functions of skin. (Nov 22)
Ans. The skin is the largest organ of the human body and acts as a protective barrier against external
harm. Structurally, it has three main layers:
1. Epidermis — The outermost layer, made of stratified squamous epithelium. It contains keratin
for waterproofing and melanocytes for pigment.
2. Dermis — The middle layer, composed of connective tissue. It contains blood vessels, hair
follicles, sweat glands, sebaceous glands, and nerve endings.
3. Hypodermis (Subcutaneous layer) — The deepest layer, made of fat and connective tissue,
providing insulation and cushioning.
Functions of skin include:
e Protection: Acts as a barrier against pathogens, chemicals, and physical damage.
¢ Temperature Regulation: Sweat glands and blood vessels help regulate body temperature.
e Sensation: Contains nerve endings to sense touch, heat, cold, and pain.
e Excretion: Removes waste through sweat.
e Vitamin D Synthesis: When exposed to sunlight, skin helps in the production of Vitamin D.
e Storage: Stores lipids and water.
Overall, the skin is vital for maintaining homeostasis, and its health is essential for the body’s defense
and regulation systems.
HI HEH ASIT © A 3 37 nid1 I W3 FI3t sai® 3 B ASfimi3Hd gaee @d aH aaet J|
TO93 33 '3, for Emit f3& e ugs™ Is:
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Unit 3: Anatomical Systems

Q. Enlist facial bones. (Nov 22)
Ans. There are 14 facial bones including maxilla, mandible, nasal, zygomatic, lacrimal, vomer, palatine,
and inferior nasal conchae. They form the structure of the face and protect sensory orgAns.

foga Emif 14 IS e I st iR HarisT (GuasT A, AS1es (Jo8 g, &9 & I,
AEdfed (I8t €t I3, Badhs (Wag T I3, 2HT, Usedls, W3 iadidhia RS Aadl iTHES
I&| fog fogas & 5=39 ST I& W3 Hee! wiar & Jftmir Jgemif Is |

Q. Bones in hand (Nov 23)
Ans. The human hand has 27 bones: 8 carpals (wrist), 5 metacarpals (palm), and 14 phalanges (fingers).
These bones allow movement and grip functions.

HEH I7 &7 27 It IS I 8 TIUS (i), 5 AU (T8I, W3 14 SBAH (8351 | frg
ISt IJFI3 W3 UaF © gt e Wridmi fidehnif Ias |

Q. Name the longest and shortest bone of human body. (Nov 24)
Ans. The femur is the longest bone in the body, and the stapes in the ear is the shortest.
They provide structural support and sound transmission respectively.

SHI A9 T A3 3 B I J, 73 do RT ARUA A8 3 &1 J1 B JHT I S0WI3 AT e w3 Tat
HYd YT'S SI< I6 |
Q. Enlist vertebral bones. (Nov 24)

Ans. The vertebral column has 33 bones: 7 cervical, 12 thoracic, 5 lumbar, 5 sacral (fused), and 4
coccygeal (fused). They protect the spinal cord and support the body.

g & ISt €7 33 IS I Io: 7 AT Es, 12 BIHY, 5 359, 5 AFIS (dami JEhi), w3 4
ASHFAM (gt JerT) | 8T g & IFT <t Ifemir sgEmit I& W3 AT § AIaT e I3 |

Q. What are auditory ossicles? (Nov 24)
Ans. Auditory ossicles are the three smallest bones in the ear: malleus, incus, and stapes. They transmit
sound vibrations to the inner ear.

St GHaSH d6 79 36 Az 3 2 I3 I6: R8T, fesan, w3 AeuUr| €9 gat ©mi
Q. Write down the properties of smooth muscles. (Nov 22)

Ans. Smooth muscles are involuntary, non-striated, and found in internal orgAns. They contract slowly
and are controlled by the autonomic nervous system.

JB-J& HIrFemit Is W3 AeTS3 ad<H fAeH endr fat3fas Iem I |

Q. Lymph notes (Nov 23)
Ans. Lymph nodes are small, bean-shaped structures that filter lymph fluid and trap foreign particles.
They play a crucial role in the immune system.

f8e &zA 2, e © wiard €t Fe39 Jehi I6 H 8e 398 & fegea sgemif g6 w3 fees
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Q. Highlight functions of spleen. (Nov 24)
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Ans. The spleen filters blood, removes old red blood cells, and stores white blood cells. It also helps fight
certain kinds of bacteria and infections.

38 s & fageg a3t 3, yare s ga3 Afifare’ § gegel I, w3 g2 Ia3 Afifare’ § ASg et
J| g I UH T 8 ST W3 BT & BIS T 2 Hee gt I

Q. Highlight difference between lymph and blood. (Nov 24)
Ans. Blood contains red and white blood cells with plasma, while lymph is a clear fluid without red cells.
Lymph helps in immunity and drainage, while blood transports oxygen and nutrients.

He [S9 UBTHH @ &% 878 W3 {92 I3 Afifare’ Jemi Is, /e 3 8e o3 fifaret 3 fae s A
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Q. Mention the types of digestion. (Nov 22)
Ans. Digestion is of two types: mechanical digestion (breaking food physically) and chemical digestion
(using enzymes to break down food). Both occur in the mouth, stomach, and intestines.

Ugs 2 faAH e der 3 HAsIas Urgs (376 § AJI9S 39 '3 3307 w3 IATfesd Uds (376
336 e e S 293 93 | ©° Ha, de w3 wizdh e Je s

((fo3D)

Q. Organs involved in digestion (Nov 23)
Ans. Digestive organs include mouth, esophagus, stomach, small intestine, large intestine, liver,
pancreas, and gallbladder. They work together to break down food and absorb nutrients.

3G $ 376 W3 UHICS 337 S e 5J6 B¢ i ofH JI9e I |

Q. Indicate anatomical location of the heart. (Nov 22)
Ans. The heart is located in the thoracic cavity, slightly left of the midline, behind the sternum, between
the lungs. It is protected by the rib cage.

fos &3t € ger f9, Hu Jur @ 877 U8 U, AcdaH © filg, Sefanr @ fegag Afgz dur J) fog
UrS 2 fliag e Befams der J|
Q. Sebaceous gland (Nov 23)

Ans. Sebaceous glands are small oil-producing glands connected to hair follicles. They secrete sebum to
keep skin and hair moisturized and protected.

ASHMH I @it 38 Jer 556 T8 IfE Jehit I6 1 781 2 SHa8 &8 gami Jemit I6|
8I IHA w3 T S SHITT w3 HIfemi3 JuE S8 HigH 835 I5|

Q. Nephron. (Nov 23)
Ans. A nephron is the basic structural and functional unit of the kidney. It filters blood, removes waste,
and forms urine.

s 335 II< & glonre! TEE w3 IIAAS feardt J| g ¥o § fegeg dger J, Sffedae §
Jeger I, w3 g sEger I

Q. Mention the various parts of neuron. (Nov 22)
Ans. A neuron consists of three main parts: cell body (soma), dendrites, and axon. These help in
receiving, processing, and transmitting nerve impulses.
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Q. Diagram of nerve cell (Nov 23)
Ans. A nerve cell diagram includes dendrites, cell body (nucleus), axon, myelin sheath, and axon
terminals. It illustrates how signals travel through a neuron.
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), axon
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\. Scwann cell N
= B
'j hT: node of Ranvier

soma
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TIHES THS IR I | fog eIABer I 3 o= e i {583 Irdt wr3ar sg< I |

Long Questions:
Q. Write the division of skeletal system. Write the bones present in appendicular skeleton. (Nov 22)
Ans. The human skeletal system is divided into two main parts:

1. Axial Skeleton

2. Appendicular Skeleton
The axial skeleton consists of 80 bones, including the skull, vertebral column, and thoracic cage (ribs
and sternum). It forms the central axis of the body and supports and protects the brain, spinal cord, and
thoracic orgAns.
The appendicular skeleton consists of 126 bones and includes:

e Pectoral girdles (shoulders): Clavicle (collarbone) and scapula (shoulder blade) — 4 bones

e Upper limbs: Humerus, radius, ulna, carpals (wrist bones), metacarpals (palm), phalanges

(fingers) — 60 bones
e Pelvic girdle (hips): Hip bones or coxal bones — 2 bones
e Lower limbs: Femur, patella (kneecap), tibia, fibula, tarsals (ankle bones), metatarsals (foot),
phalanges (toes) — 60 bones

The appendicular skeleton is responsible for movement, locomotion, and balance, as it supports the
limbs and allows interaction with the environment. It is connected to the axial skeleton at the shoulder
and hip joints.
H&H g Yeradt § © iy 3t iR S famr 3

. gEﬂﬁ-iT—lH(Axial Skeleton)
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Q. Explain in brief about axial skeletal system. (Nov 24)
Ans. The axial skeleton is the central framework of the body and forms the axis or midline structure. It
consists of 80 bones divided into three main regions:
1. Skull (22 bones): Protects the brain and forms the structure of the face. It includes:
o Cranial bones (8): e.g., frontal, parietal, temporal, occipital
o Facial bones (14): e.g., maxilla, mandible, nasal, zygomatic
2. Vertebral Column (26 bones): Provides support and protects the spinal cord. It consists of:
o Cervical vertebrae (7)
o Thoracic vertebrae (12)
o Lumbar vertebrae (5)
o Sacrum (1 fused)
o Coccyx (1 fused)
3. Thoracic Cage (25 bones):
o Ribs (24 bones — 12 pairs)
o Sternum (1 bone)
The axial skeleton provides structural support, maintains posture, and protects vital organs such as the
brain, heart, and lungs. It also serves as the attachment point for muscles involved in head, neck, and
trunk movements.
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Q. Add a note on gross anatomy of stomach. (Nov 22), (Nov 24)
Ans. The stomach is a muscular, hollow organ in the digestive system located in the upper left quadrant
of the abdomen, between the esophagus and small intestine. Its primary function is to digest food
mechanically and chemically.
Gross anatomical parts of the stomach:
1. Cardia: The region where the esophagus opens into the stomach.
2. Fundus: The dome-shaped upper part that stores undigested food and gases.
3. Body (Corpus): The main central region where most digestion occurs.
4. Pylorus: The lower section that connects to the duodenum (first part of the small intestine),
includes:
o Pyloricantrum
o Pyloric canal
o Pyloric sphincter (regulates the passage of food)
Stomach walls have four layers:
1. Mucosa—inner lining that secretes digestive enzymes and acid
2. Submucosa — contains blood vessels and nerves
3. Muscularis — responsible for churning food
4. Serosa— outer protective layer
The stomach stores food, breaks it down, and passes the chyme to the small intestine. It plays a crucial
role in protein digestion and controlling food entry into the intestine.
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Q. Explain in detail the anatomical system of the digestive system. (Nov 23)
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Ans. The digestive system is responsible for the breakdown, digestion, absorption, and excretion of food.
Anatomically, it is divided into two parts:
1. Alimentary Canal (Gastrointestinal Tract):
e Mouth: Where digestion begins; includes teeth (mechanical breakdown) and saliva (enzymatic
digestion).
e Pharynx & Esophagus: Pathways that transport food to the stomach.
e Stomach: A muscular organ that churns food and mixes it with gastric juices to form chyme.
e Small Intestine: Includes duodenum, jejunum, and ileum. Main site for digestion and nutrient
absorption.
e large Intestine: Includes cecum, colon, rectum. Absorbs water and forms feces.
e Anus: Final part, responsible for defecation.
2. Accessory Organs:
e Salivary Glands: Secrete saliva with enzymes.
Liver: Produces bile to emulsify fats.
Gallbladder: Stores and releases bile.
Pancreas: Secretes digestive enzymes and insulin.
Each organ plays a specific role in converting complex food into simple absorbable nutrients and
eliminating waste. Coordination among all parts ensures proper digestive health and nutrient balance.
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Q. Write a critical note on various organs of respiratory system. (Nov 24)
Ans. The respiratory system enables gas exchange—oxygen intake and carbon dioxide removal—
essential for cellular respiration and energy production. It consists of upper and lower respiratory tracts:
Upper Respiratory Tract:

e Nose/Nasal Cavity: Warms, filters, and humidifies air.

e Pharynx (throat): Connects nasal cavity to larynx; passage for food and air.
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e Larynx (voice box): Contains vocal cords and prevents food entry into the airway.
Lower Respiratory Tract:

e Trachea (windpipe): A tube supported by cartilage rings; directs air to the lungs.

e Bronchi and Bronchioles: Branching tubes that distribute air throughout lungs.

e Lungs: Main organs for gas exchange; contain millions of alveoli (air sacs) surrounded by

capillaries.

e Alveoli: Site where oxygen diffuses into blood, and CO, diffuses out.
The respiratory system works with the diaphragm and intercostal muscles to create negative pressure
for inhalation and exhalation. Disorders such as asthma, bronchitis, or pneumonia can severely affect
these organs, impacting oxygen supply to the body.
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Q. Describe in detail about anatomy of heart and its blood supply. (Nov 22)
Ans. The heartis a muscular, cone-shaped organ located in the thoracic cavity, slightly left to the midline.
It acts as a pump to circulate blood throughout the body and is about the size of a fist.
Anatomy of the Heart:
e Chambers (4):
o Right Atrium & Right Ventricle: Receive deoxygenated blood from the body and send it
to the lungs via the pulmonary artery.
o Left Atrium & Left Ventricle: Receive oxygenated blood from lungs and pump it to the
body via the aorta.
e \Valves:
o Tricuspid, Bicuspid (Mitral), Pulmonary, and Aortic valves prevent backflow of blood.
e Walls:
o Composed of three layers: Endocardium (inner), Myocardium (muscle), and Epicardium
(outer).
Blood Supply to the Heart:
e Supplied by the right and left coronary arteries, originating from the aorta.
e Right coronary artery (RCA): Supplies the right atrium and ventricle.
e Left coronary artery (LCA): Divides into the left anterior descending (LAD) and circumflex artery,
supplying the left side of the heart.
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The coronary veins return deoxygenated blood from the myocardium to the right atrium via the
coronary sinus. Any blockage in coronary arteries can lead to heart attacks (myocardial infarction).
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Q. With a neat and labeled diagram, describe the structure and functions of heart. (Nov 24)
Ans. The human heart is a muscular organ roughly the size of a fist, located in the thoracic cavity
between the lungs. It functions as a double pump to circulate blood throughout the body.
Structure:
e Four Chambers:
o Right Atrium: Receives deoxygenated blood from the body via the superior and inferior
vena cava.
o Right Ventricle: Pumps blood to the lungs via the pulmonary artery.
o Left Atrium: Receives oxygenated blood from the lungs via the pulmonary veins.
o Left Ventricle: Pumps oxygenated blood to the entire body via the aorta.
e Valves:
o Tricuspid valve: Between right atrium and right ventricle.
o Pulmonary valve: Between right ventricle and pulmonary artery.
o Bicuspid (mitral) valve: Between left atrium and left ventricle.
o Aortic valve: Between left ventricle and aorta.
Functions:
e Pumps oxygen-poor blood to the lungs for oxygenation.
e Pumps oxygen-rich blood to all body tissues.
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Maintains blood pressure and ensures one-way flow of blood via valves.
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Q. Explain the structure and functions of lymphatic system. (Nov 22), (Nov 22), (Nov 24)

Ans. The lymphatic system is a vital part of the immune system and supports the circulatory system by
returning fluid to the bloodstream and filtering pathogens.

Structure:

Lymph: A clear fluid that originates from interstitial fluid.
Lymphatic Vessels: Network of thin-walled vessels that carry lymph toward the heart.
Lymph Nodes: Small bean-shaped structures that filter lymph and contain immune cells like
lymphocytes.
Primary Organs:
o Bone Marrow: Produces lymphocytes.
o Thymus: Matures T-cells.
Secondary Organs:
o Spleen: Filters blood, removes old RBCs, and stores white blood cells.
o Tonsils & Peyer's Patches: Protect mucosal surfaces.
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e Thoracic Duct & Right Lymphatic Duct: Main vessels that drain lymph into subclavian veins.
Functions:

e Drainage: Returns excess interstitial fluid to the bloodstream.

e Filtration: Filters pathogens through lymph nodes.

e Immunity: Produces and transports lymphocytes to fight infections.

e Fat Absorption: Lacteals in intestines absorb fats from digested food.

A healthy lymphatic system is essential for fluid balance, nutrient transport, and defense against

disease.
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Q. Throw light on the anatomical system of endocrine system. (Nov 23)
Ans. The endocrine system is a network of glands that produce and release hormones to regulate
various body functions such as metabolism, growth, development, reproduction, and mood. It works
closely with the nervous system to maintain homeostasis.
Major Endocrine Glands:
1. Pituitary Gland: Known as the "master gland"; it controls other glands and secretes growth
hormone, prolactin, etc.
2. Hypothalamus: Controls the pituitary gland; links the nervous and endocrine systems.
Thyroid Gland: Produces thyroxine, regulates metabolism and energy levels.
4. Parathyroid Glands: Control calcium and phosphorus levels.

w
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5. Adrenal Glands: Secrete adrenaline and cortisol; manage stress and blood pressure.

6. Pancreas: Secretes insulin and glucagon to control blood sugar.

7. Pineal Gland: Produces melatonin, regulates sleep-wake cycle.

Gonads (Testes and Ovaries): Secrete sex hormones (testosterone, estrogen, progesterone).
Hormones are secreted directly into the bloodstream, affecting target organs throughout the body.
Imbalance in hormone levels can lead to conditions like diabetes, thyroid disorders, or growth
abnormalities.
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Q. With the help of a diagram explain the anatomical system of an eye. (Nov 23)
Ans. The eye is a complex sensory organ responsible for vision. It receives light, converts it into nerve
signals, and sends them to the brain for image processing.
Anatomical Structure:
e Sclera: Outer white layer that protects the eye.
e Cornea: Transparent front layer that refracts (bends) light.
e Iris: Colored part controlling pupil size and light entry.
e  Pupil: Central opening in the iris through which light enters.
e Lens: Transparent structure that focuses light on the retina.
e Retina: Inner light-sensitive layer; contains rods (black and white vision) and cones (color vision).
e Optic Nerve: Transmits visual information from retina to brain.
e Aqueous Humor & Vitreous Humor: Fluids that maintain eye shape and pressure.
Functions:
e Focuses light through the cornea and lens.
e Formsimages on the retina.
e Converts light into electrical impulses via photoreceptors.
e Sends signals to the brain via the optic nerve.
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Q. Explain the structure and functions of ear. (Nov 24)
Ans. The ear is the sensory organ for hearing and balance. It is divided into three main parts:
1. Outer Ear:
e Pinna (Auricle): Collects sound waves.
e Auditory Canal: Directs sound to the eardrum.
2. Middle Ear:
e Tympanic Membrane (Eardrum): Vibrates in response to sound.
e Ossicles: Three tiny bones—malleus (hammer), incus (anvil), and stapes (stirrup)—amplify
sound vibrations.
e Eustachian Tube: Balances pressure between middle ear and throat.
3. Inner Ear:
e Cochlea: Spiral-shaped structure that converts sound vibrations into nerve impulses.
e Vestibule and Semicircular Canals: Maintain balance and spatial orientation.
Functions:
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e Hearing: The outer and middle ear collect and amplify sound; the inner ear transforms
vibrations into electrical signals that are sent to the brain via the auditory nerve.
e Balance: Inner ear structures detect changes in head position and motion to help maintain
equilibrium.
Disorders of the ear may include infections, hearing loss, or balance problems such as vertigo.
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