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                                                                            Summer– 16 EXAMINATION 
Subject Code :      17436                                               Model Answer                                                         Page No: 01 / 21 
Important Instructions to examiners: 
1) The answers should be examined by key words and not as word-to-word as given in the 
model answer scheme. 
2) The model answer and the answer written by candidate may vary but the examiner may try 
to assess the understanding level of the candidate. 
3) The language errors such as grammatical, spelling errors should not be given more 
Importance (Not applicable for subject English and Communication Skills. 
4) While assessing figures, examiner may give credit for principal components indicated in the 
figure. The figures drawn by candidate and model answer may vary. The examiner may give credit for any 
equivalent figure drawn. 
5) Credits may be given step wise for numerical problems. In some cases, the assumed constant 
values may vary and there may be some difference in the candidate’s answers and model answer. 
6) In case of some questions credit may be given by judgement on part of examiner of relevant answer based on candidate’s 
understanding. 
7) For programming language papers, credit may be given to any other program based on equivalent concept. 
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                                                                        Summer – 16 EXAMINATION 
Subject Code:  17436                                                  Model Answer                                                         Page No: 02/ 21 
Q. 1.  Attempt Any TEN Of The Following :                                                                                                                      20 Marks 
 a) Enlist different types of tissues.  
     ( ½ mark each ) 
Ans : 
1) Epithelial tissue. 
2) Connective tissue 
 3) Muscular tissue                                                    
 4) Nervous tissue:     
 
b) Define neurons. ( 2 marks ) 
Ans : 
The  Nervous system consist of a large number of cells called as Neurones. It has large cell body and size is varying according to 
the position and function. Each neurone consist of cell body, one axon, and many dendrites. 
 
c) Write any four functions of blood. ( 1/2 mark each ) 
Ans : 
1) It transports oxygen from lungs to tissues and carbon dioxide from tissues to lungs for excretion. 
2) It transports nutrients from alimentary tract to various tissues. 
3) It transports waste products to organs of excretion. 
3) It carries hormones from endocrine glands to their target glands and tissues. 
4) It redistributes water from one part of body to the other. 
5) It contains antibodies and white blood cells which protects the body from diseases. 
6) It carries heat produced in active tissue to less active tissues. 
7) Clotting of blood protects against hemorrhage. 
 
 
 
 
 
 



MAHARASHTRA STATE  BOARD OF TECHNICAL EDUCATION 
(Autonomous) 

(ISO/IEC - 27001 - 2005 Certified) __________________________________________________________________________________________________ 

Page 3  

 

d) List out instruments related to heart.  
    ( ½ mark each ) 
Ans : 
The instruments related to heart are given below: 
 1. ECG machine. 
 2. Defibrillator. 
 3. Pacemaker. 
 4. Heart lung machine. 
 5. Heart rate meter. 
 6. Phonocardiograph. 
 7. Sphygmomanometer. 
 
e) Write the functions of skeletal muscles.  
   ( 1 mark each ) 
Ans : 
1) They give shape, form and appearance to the body. 
2) They protects the vital organ of the body. 
3) They keep the joints in proper position 
4) They produce movements of the body. 
5) They help in vinous return and lymphatic drainage 
 
f) Write the names of endocrine glands. 
     ( ½  mark each ) 
Ans : 
Names of endocrine glands : 
1. Pineal gland  
2. Pituitary gland  
3. Pancreas, 
4. Ovaries,  
5. Testes, 
6. Thyroid gland 
7. Parathyroid gland, 
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8. Hypothalamus and 
9. Adrenal glands. 
 
g) Mention instruments related to urinary system. 
    ( ½ mark each ) 
Ans : 
        - Cystoscopy 
       - Ureteroscopy 
       - Dialysis Machine 
       - Urinary Catheters 
      - Ultrasound 
 
h) Write any two functions of kidney. 
    ( 1 mark each ) 
Ans : 
       1) To secrete and excrete urine. 
       2) Excretion of excess Sault. 
       3) Excretion of harmful substances drugs and toxins. 
       4) Regulation of PH of blood. 
 
i) Write the functions of male hormones. 
   ( 1 mark each ) 
Ans : 
             1. Maintaining libido. 

2. Sperm production. 
3. Maintaining muscle strength and mass. 
4. Promoting healthy bone density. 
5. Maintaining secondary sexual character. 
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j) Write cell electrophysiology repolarization. ( 2 marks ) 
Ans : 

 cells at rest are considered polarized, meaning no electrical activity takes place. 
 The cell membrane of muscle cell separates different concentrations of ions, such as sodium, potassium, and calcium.  

This is called the resting potential  Electrical impulses are generated by automaticity of specialized cardiac cells  Once an electrical cell generates an electrical impulse, this electrical impulse causes the ions to cross the cell membrane 
and causes the action potential, also called depolarization  The movement of ions across the cell membrane through sodium, potassium and calcium channels, is the drive that 
causes contraction cells/muscle  Depolarization with corresponding contraction of myocardial muscle moves   Repolarization is the return of the ions to their previous resting state, which corresponds with relaxation of the myocardial 
muscle  Depolarization and repolarization are electrical activities which cause muscular activity  The action potential curve shows the electrical changes in the myocardial cell during the depolarization – repolarization 
cycle 

 
k) Describe the composition of blood. ( 2 marks ) 
Ans : 
Composition of blood:  
Blood contains a fluid called plasma in which the cellular elements of blood are suspended. 
Plasma contains : 1) water to the extent of 91%  
                             2) Plasma proteins (albumin, globulins and fibrinogen). 
                             3) Other substances like glucose, sodium, chloride, iron ,urea ,uric acid and cholesterol. 
 
l) Write the name of juices secreted by digestive organs. 
   (  1 mark each ) 
Ans : 
Digestive juices : 

1) Saliva 
2) Gastric Juice 
3) Pancreatic Juice 
4) Bile Juice 
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m) Draw well labeled diagram of internal structure of eye. ( Diagram - 2 mark ) 
Ans : 

                                            
                                                                          Fig : Internal structure of eye. 
 
n) Write classification of bones. ( 2 marks ) 
Ans : 
1. Long bone : e.g. Femur, tibia and fibula. 
2. Short bone : e.g. Wrist and ankle. 
3. Flat bone : e.g. pelvic bone and scapula. 
4. Irregular bone : e.g. Vertebrae and face bone. 
5. Sesamoid Bones : e.g. patella of knee joint. 
OR 
 1) Axial :  
     i) Skull  : a) Cranium - Frontal bone, Parietal bone, Temporal bone, Occipital bone, Sphenoid bone, Ethmoid bone 
                     b)  Face   - Zygomatic bone, Maxilla, Nasal bone, Lacrimal bone, Vomer, Palatine bone, Inferior conchae, Mandible, 
                                        Hyoid bone,  
    ii) Vertebral column : Cervical Vertebrae, Thoracic vertebrae, Lumbar vertebrae, Sacrum, Coccyx. 
    iii) Thoracic cage : Sternum, Ribs. 
2) Appendicular : 
    i) Shoulder Girdle : Clavicle, Scapula, Humerus, Ulna , Radius, Carple bones, Metacarple bones, Phalanges. 
    ii) Pelvic Girdle : Hip bone, Pelvis, Femur, Tibia , Fibula, Patella, Tarsal bones, Metatarsal bones, Phalanges 
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 Q. 2. Attempt any TWO of the following.                                                                                                                         16 Marks 
a) Define joint and classify the joints.   ( Definition = 2 marks , Classification = 6 marks ) 
Ans : 
Definition of Joint : The union of two or more bones of the skeleton is described as joint or articulation. 
Or 
A joint is the side at which any two or more bones come together. 
Classification of Joints : 
Joints are classified as: –  

1. Fibrous: The bones of fibrous joints are joined by fibrous tissue, such as the sutures in the skull or the pelvis.  
Fibrous joints allow no movement at all. 
Eg: Teeth 

2. Cartilaginous: The bones of cartilaginous joints are joined by cartilage, such as the sternocostal joint 
between the sternum and first rib. These joints allow a very small amount of movement. 
Eg:Vertebrae in the spine. 

3. Synovial 
Eg: Elbow/Knee, Top of the neck (atlas and axis bones), Shoulder/Hip, Wrist/MCP & MTP joints, 
metatercarpal joints 

 
b) Describe the gross anatomy of respiratory system with a neat labeled diagram.  
    ( Diagram = 4 marks , Description = 4 marks ) 
Ans : 

                                                               
                                                                                Fig : Respiratory System 
The respiratory system is situated in the thorax, and is responsible for gaseous exchange between the circulatory system and the 
outside world. Air is taken in the upper airways that is the nasal cavity, pharynx and larynx through the lower airways trachea i.e. 
trachea, primary bronchi and bronchial tree and into the small bronchioles and alveoli within the lung tissue. The lungs are divided 
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into lobes; The left lung is composed of the upper lobe, the lower lobe and the lingual, the right lung is composed of the upper, the 
middle and the lower lobe. 
 
c) Describe in detail the central nervous system. ( 8 marks ) 
Ans : 

                                                               
                                                                         Fig : Central Nervous System. 

 
Brain is a chief important organ of central nervous system which is located in cranial cavity. According to the development 

it divides in to three parts Forebrain, Mid brain , and Hind brain 
FOREBRAIN 

It is larger part and called as cerebrum. It has two hemisphere right & left, separated from each other by longitudinal or 
median fissure. It separates completely in front and back but in middle is connected by band of nerve fiber called corpus callosum.  
 Cerebrum has outer layer called cerebral cortex which composed of grey matter formed by numerous folds- Convolutions 
are called Gyri and Fissures are called Sulci. This pattern of gyri & sulci is same in all human being. 

Central sulcus- It runs downwards and forwards from top of hemisphere just above lateral sulcus. 
 Lateral sulcus- It runs backwards from lower part of brain  
 Parietooccipital sulcus- It runs downwards and forwards from upper posterior part of brain 
Lobes of brain  
 Frontal lobe- Lying in front of central sulcus and above lateral sulcus. 

Parietal lobe- Lying in between central sulcus and above lateral, parietooccipital sulcus. 
 Occipital lobe- It in the back side of brain  
 Temporal lobe- It lies below lateral sulcus extends back to occipital lobe. 
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   In sectional study of brain portion outside of the cerebrum is called cortex formed by grey matter which 
composed of cell bodies. And inner side is called white matter composed of nerve fibers  
MID BRAIN 
It lies between forebrain and hindbrain. It is measuring about 2cm in length and consists of mainly 

a) Cerebral Peduncles 
b) Quadrigeminal bodies 
c) Pineal Body 

a) Cerebral peduncles 
There are stalk like bands of white matter which helps to pass impulses from spinal cord to brain and brain to the 
spinal cord 

b) Quadrigeminal bodies 
These are small four prominences mainly concerned with hearing and sight   

c) Pineal body 
These are small parts lies between two upper quadrigeminal bodies. These are mainly takes part in regulation of 
body temperature. 
 

HIND BRAIN 
 Hind brain consist of mainly three parts : 

a) Pons 
b) Medulla oblongata   
c) Cerebellum 

a) Pons  
It lies in between midbrain and medulla oblongata. It consists of nerve fibers which carry impulses to upward and 
downwards that is to the brain and its parts like cerebellum. 
 

b) Medulla oblongata  
It lies between pons above and spinal cord below. It consists of vital centres like cardiac and respiratory, which 
controls activities of heart and lungs. 

c) Cerebellum 
It lies posterioinferior side of brain below occipital lobe and connected to the midbrain, pons and medulla 
oblongata by nerve fibers called superior, middle, inferior cerebellar peduncles.  

By CNS control over different parts of body is by spinal nerves through spinal cord which is voluntary in nature and ANS is 
controlled by cranial nerve fibers which are involuntary in nature 
Autonomic nervous system is mainly concerned to the control the internal organs, function of these organs are not under willing 
control. Mostly organs of special senses, vital organs and secretory glands are provided by cranial nerve fibers.  
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Q. 3. Attempt any FOUR of the following :                                                16 Marks 
a) Describe cardiac muscle and its properties. 
     (Description 02 Marks, 02 marks for Properties) 
Ans : 
Cardiac muscles found only in heart, it is strained like voluntary muscle, but it differs in that it’s fibers branches and anastomose 
with each other. They are arranged longitudinally as in strained muscle and characteristically red in color and involuntary in 
nature. 
Properties :  
 1)Excitability : Ability of cell to respond by generation of action potential when adequately stimulated 
2) Atomicity/Autorthymicity : It refers to ability of cardiac muscle to initiate its own impulse at constant rthymical interval known   as 
Autorthymicity. 
3)Conductivity : Transmision of impulse from one part to another part with help of specialized conducting tissue. 
4) Contractivity : Ability of cardiac muscles to actively generate force to shorten and thicken to do work when adequate stimulus is 
applied. 
5) Long refractory period: It is the interval of time  during which a normal cardiac impulse can’t excite the already excited area of    
muscle. 
 
b) Write the functions of bone.  ( 1 mark each ) 
Ans : 
Functions of bone are as follows : 
- It provides framework of the body. 
- It gives attachment to muscles and tendons. 
- It allows movement of the body parts. 
- It forms the boundaries of cranial, thoracic and pelvic cavities, protecting the organs they contain. 
- It helps in Haemopoiesis which produces blood cells in red bone marrow. 
- It helps in mineral storage, especially calcium phosphate. 
c) Write about lung volumes and capacities. 
     ( 2 Marks each ) 
Ans : 
Lung volume : It  is the percentage of air that the lungs can hold at any given time. OR 
                         The volume of air within the lungs during breathing is called as Lung volume. 
 
Lung capacity : The volume of gas in the lungs at the end of a maximum inspiration. It equals the vital capacity plus the residual 
capacity  
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d) Describe urinary system with neat labeled diagram. 
    (Diagram 02 Mark, Description 02 Mark) 
Ans : 

  
Fig: The urinary System 

The urinary system, also known as the renal system, consists of the two kidneys, ureters, the bladder, and the urethra. Each 
kidney consists of millions of functional units called nephrons. The purpose of the renal system is to eliminate wastes from the 
body, regulate blood volume and pressure, control levels of electrolytes and metabolites, and regulate blood pH. The kidneys 
have extensive blood supply via the renal arteries which leave the kidneys via the renal vein. Following filtration of blood and 
further processing, wastes (in the form of urine) exit the kidney via the ureters, tubes made of smooth muscle fibers that propel 
urine towards the urinary bladder, where it is stored and subsequently expelled from the body by urination(voiding). The female 
and male urinary system are very similar, differing only in the length of the urethra.  
Urine is formed in the kidneys through a filtration of blood. The urine is then passed through the ureters to the bladder, where it is 
stored. During urination (peeing) the urine is passed from the bladder through the urethra to the outside of the body. About 1-2 
litres of urine are produced every day in a healthy human, although this amount may vary according to circumstances such as 
fluid intake. 
The urinary system refers to structures which conduct urine, formed in the nephrons of the kidney, to the point of its excretion. 
There are two kidneys in the human body, on the right and the left. Urine begins to be created within a nephron, which is a small 
unit within the kidney. It travels through the structures of the nephron and into the collecting duct system, which is a system of 
larger vessels within the kidney. The collecting ducts join together to form calyces and ultimately major calyces, larger and larger 
ducts. These drains into a structure called the pelvis of the kidney, and enter the ureter. The ureter is a tube-like structure which 
carries the urine from the kidneys to the bladder. The ureters enter the bladder from within the bladder.Urine collected in the 
bladder is discharged through the urethra, which ends at the external urethral orifice. 
 
e) Write the functions of female hormones.  
    ( 1 mark each ) 
Ans : 
Functions of female hormones are as follows : 

1) It promotes the growth and development of ovaries, uterus, vagina and fallopian tubes. 
2) It promotes the motility of fallopian tube which plays an important role in transport of sperms. 
3) Estrogen is responsible for the development of female secondary sexual characters. 
4) It is responsible for the proliferative stage of menstruation. 
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5) Eestrogen causes increased fat deposition in subcutaneous tissues and also in other particular regions to make a typical 
feminine body. 

6) It causes growth of uterus during pregnancy. 
 
 
f) Define heart rate and pulse rate. 
    ( 2 Marks each ) 
Ans : 
Heart rate : 
The number of heart beats per unit of time usually per minute. 
 
The heart rate is based on number of contractions of ventricles. OR 
The number of contractions of the cardiac ventricles per unit of time (usually per minute) .  Normal resting heart rates range from 
60–100 bpm.  
Pulse rate :  
The rate of the pulse measured as number of pulsations in an artery per unit time is called as Pulse rate. Normally between 60 
and 80 per minute in an adult .  
 
Q. 4.Attempt any TWO of the following                                     16 Marks 
a) Define blood pressure. Write in detail measurement of blood pressure.  
    ( Definition = 2 marks , Explanation = 6 marks ) 
Ans : 
 Blood Pressure : The blood pressure is defined as the pressure , the blood exerts against the wall of the vessels in which it is 
contained. 
OR 
Blood pressure is the pressure of blood applied against the arterial walls resulted due to the force generated by contraction of left 
ventricle and conducted through arteries of the entire body. 
The normal arterial pressure is:  110-120 mmHg systolic and 65-80 mmHg diastolic and it is given as follows 
BP=120/80 mmHg 
The auscultatory method of BP measurement uses a stethoscope and a sphygmomanometer. This comprises an inflatable 
cuff placed around the upper arm at roughly the same vertical height as the heart, attached to a mercury or aneroid manometer.  
A cuff of appropriate size is fitted smoothly and also snugly, and then inflated manually by repeatedly squeezing a rubber bulb 
until the artery is completely occluded. Listening with the stethoscope to the brachial artery at the elbow, the examiner slowly 
releases the pressure in the cuff. When blood just starts to flow in the artery, the turbulent flow creates a "whooshing" or pounding 
(first Korotkoff sound). The pressure at which this sound is first heard is the systolic blood pressure. The cuff pressure is further 
released until no sound can be heard (fifth Korotkoff sound), at the diastolic arterial pressure. 
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b) Describe in detail structure and function of skin. 
    ( Description = 4 Marks , Function = 4 marks ) 
Ans : 
The structure of the skin 
The skin is a very important organ. It is a waterproof barrier over the surface of your body, it keeps out infection, it protects the 
delicate tissues underneath and it can repair itself if it is damaged. In homeostasis, the skin plays a very important part in 
maintaining the body temperature within narrow limits. It is important both for losing heat when your core temperature goes up and 
for conserving heat if your core temperature starts to fall. The structure of the skin is very well adapted to its function in 
temperature control. 
 
The skin has three main layers - the epidermis, the dermis and the subcutaneous layer. 
 
Layers of the skin 
 
Epidermis :The epidermis is on the outside. This has a basal layer which is always forming new cells through cell division so the 
epidermis is made up from layers of cells. The new cells gradually move towards the surface, which takes 1-2 months. As they 
move up they gradually die, become flattened and develop keratin. The outermost layer of the epidermis is made of flat dead cells 
which are continually worn away by friction. The keratin and oil from the sebaceous help to make the skin waterproof. 
 Dermis: The dermis is the middle layer. It contains 
 - Connective tissue - packs and binds the other structures in the skin 
- Elastic fibres – make the skin stretchy and resilient. 
- Capillaries - tiny blood vessels which are supplied by arterioles 
- Hair erector muscles – to move the position of the hairs. 
- Sensory cells - these respond to sense touch, pressure, heat, cold and pain. 
- Nerve fibres - to activate muscles and glands and relay messages from the sensory cells to the brain. 
- Pigment cells which produce melanin - a very dark pigment. 
- Sweat glands which open onto the surface as pores. 
- Hair follicles - pits in the epidermis which grow hairs. 
- Sebaceous glands - produce oil to keep hair follicle free from dust and bacteria, and to help to waterproof the skin. 
 
The subcutaneous layer: The subcutaneous layer is the final layer of the skin. This is a layer of fat found in the lower part of the 
dermis and underneath it. The thickness of this layer varies depending on the place in the body and from person to person. A 
store of fat is useful to the body as insulation and it can be used for energy when the intake of nutrients is insufficient. 
The skin has three layers. Beneath the surface of the skin are nerves, nerve endings, glands, hair follicles, and blood vessels. 

                                                                                
                                                                               Fig : Structure of Skin 
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                                                                                                OR 

                                          
                                                                                     Fig : Structure of Skin 
 
Functions of Skin : 
     1) Protection of underlying structures from injury. 
     2)  Excretion of salts like sodium chloride and metabolites like urea. 
     3)  Provides sensation which gives the awareness of environment. 
     4) Secretion of sweat and sebum. 
     5) Regulation of body temperature. 
     6) Synthesis of vitamin D from 7-dehydrocholesterol of skin by the action of UV rays of sun 
 
c) Describe the anatomy of eye. Write the physiology of image formation. 
    (Description = 4 marks , Physiology = 4 marks ) 
Ans : 
Eye is the organ of vision or sight its function is to focus image on retina where retina is composed of nervous tissues which refers 
signals generated by light to the brain its vision centre. 
Structure of Eye  
Eyes are spherical organs lies within fat. It has three coats (layers) 

a) Outer fibrous coat 
b) Vascular pigmented coat 
c) Inner nervous coat 
A) Fibrous coat –  

It has two parts Sclera and Cornea 
a) Sclera – It is a posterior part, firm membrane which maintains shape of eyeball. It is white in colour and 

forming white part of eye. Anteriorly covered with conjunctiva which is protective covering which reflect over inner side of 
eyelids. 
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b) Cornea – It is anterior fibrous coat projects little outside from spherical shape of eyeball. It is transparent 
covering which allows passing light rays inside eye by bending to focus on retina. 

B) Vascular , pigmented coat – 
 It has three part Choroid, Ciliary body and Aqueous humour. 

a) Choroid – It lines front part of eyeball, dark brown in colour and provides blood to other part of eye particularly 
to the retina. 

b) Ciliary body – It is a thickened part of middle coat consists of muscular and glandular tissues, ciliary muscles 
controls shape of lens. These are also known as muscles of accommodation.Ciliary glands produces watery fluid. 

c) Aqueous humour – It lies in front of lens and passes veins through angle formed by Iris and Cornea.  
Iris is coloured part eye lies between cornea and lens and divides space between anterior and posterior 

chambers. It contains muscular tissue arranged in circular and radiating fibres which helps to constrict pupils. 
C) Inner, nervous coat –  

Inner lining coat is called as retina. It is made by rods and cones. Rods are more numerous around outer 
edge of retina and sensitive to the movements of object within field of vision and cones are located in centre, they are 
responsible to vision and colour identification. 

Rods consist of pigments called visual purple which synthesized by Vit-A, Deficiency of vit.- causes night 
blindness. 

Optic nerve leaves the area of eye is called optic disc and area which is insensitive to the light is called 
blind area or blind spot. 

             CONTENTS OF EYE 
Eyes consist of  : 

A) Aqueous humour 
B) Vitreous humour 
C) Lens 

 
A) Aqueous humour -  It is the front part of eye lies in front of lens which divides by iris in to anterior and posterior chamber. 

Which consist of muscular fibres by their contraction and relaxation they allow to enter light rays to focus on retina. 
When light rays are more it will constrict to pass limited required rays to focus on retina and on less rays it dilates 

to allow rays to focus on retina.    
B) Vitreous humour – It is colourless, transparent jelly substance which lies of      posterior part of lens which maintains 

shape eyeball. 
 

C) Lens – It is situated immediately behind iris. It is transparent biconcave body lies within capsule which adherent to the 
ciliary muscles and ciliary body called suspensory ligaments which helps to pull lens and maintains shape for near or far 
vision. 

 
Physiology of image formation : 
The formation of focused images on the photoreceptors of the retina depends on the refraction (bending) of light by 
the cornea and the lens The cornea is responsible for most of the necessary refraction. The lens has considerably less refractive 
power than the cornea; however, the refraction supplied by the lens is adjustable, allowing objects at various distances from the 
observer to be brought into sharp focus on the retinal surface. Dynamic changes in the refractive power of the lens are referred to 
as accommodation. When viewing distant objects, the lens is made relatively thin and flat and has the least refractive power. For 
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near vision, the lens becomes thicker and rounder and has the most refractive power. These changes result from the activity of 
the ciliary muscle that surrounds the lens. The lens is held in place by radially arranged connective tissue bands that are attached 
to the ciliary muscle. Adjustments in the size of the pupil (i.e., the circular opening in the iris) also contribute to the clarity of 
images formed on the retina. Like the images formed by other optical instruments, those generated by the eye are affected by 
spherical and chromatic aberrations, which tend to blur the retinal image. Reducing the size of the pupil also increases the depth 
of field—that is, the distance within which objects are seen without blurring. However, a small pupil also limits the amount of light 
that reaches the retina, and, under conditions of dim illumination, visual acuity becomes limited by the number of available 
photons rather than by optical aberrations. 
 
Q. 5. Attempt any FOUR of the following :                                                                                                                  16 Marks 
a) Explain in detail the conduction system of heart. ( 4 marks ) 
Ans : 
The cardiac conduction system is group of specialized cardiac muscle cell in the walls of the heart that send signals to the heart 
muscle causing it to contract. The main components of the cardiac system are the SA node, AV node, bundle of His, bundle 
branches and purkinje fibers. The SA node starts the sequence by causing the arterial muscle to contracts. From there signal 
travels to the AV node, through bundle of His, down the bundle branches, and through the purkinje fibers, causing the ventricles to 
contracts. This signal creates an electrical current that can be seen on graph called an Electrocardiograph. 
 
b) Describe the mechanism of gaseous exchange in the lungs. ( 4 marks ) 
Ans : 
Exchange of gases takes place at alveoli because of pressure of oxygen is more in inspiratory air, exchange of gases & diffusion 
process according to pressure law. Oxygen present in inspired air diffused and equalizes it with quantity present in deoxygenated 
blood, in the same way diffusion of carbon dioxide takes place more quantity diffused along with lower quantity of Co2 in inspired 
air. 
 
c) Enlist the instruments related to digestive system. Give function of each.  
   ( 1 mark for each instrument ) 
Ans : 
The instrument related to digestive system are as follows : 
1) Endoscope: The term endoscopy is used to refer to an examination of the upper part of the gastrointestinal tract, known as 
an esophagogastroduodenoscopy 
 
2) X-ray-The tests utilize barium or an iodine-containing agent that allows visualization of the digestive tract and a form of X-ray 
machine  called fluoroscopy. Fluoroscopy allows part of the body to be studied in motion and recorded on a video monitor.  
3) Colonoscopy: This instrument used for examining the colon or large intestine. 
 
4) CT: CT images within a range that is useful for the assessment of diseases of digestive system. 
 
5) Ultrasound: Ultrasonography is most commonly used in the upper digestive tract and in the respiratory system. The procedure 
is performed by gastroenterologists or pulmonologists who have had extensive training. For the patient, the procedure feels 
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almost identical to the endoscopic procedure without the ultrasound part, unless ultrasound-guided biopsy of deeper structures is 
performed.  
 
6) MRI: magnetic resonance imaging (MRI) to obtain pictures of the bile ducts. The machine uses radio waves and magnets to 
scan internal organs and tissues. 
 
7 ) Laparoscope : It is a usually rigid endoscope that is inserted through an incision in the abdominal wall and is used to examine 
visually the interior of the peritoneal cavity—called also peritoneoscope. 
 
8 ) Sigmoidoscopy : It is a procedure used to see inside the sigmoid colon and rectum. The sigmoid colon is the area of the large 
intestine nearest to the rectum. It is examination of the sigmoid colon by means of a flexible tube inserted through the anus. 
 
d) Explain in detail about peripheral nervous system. ( 4 marks )  
Ans : 
 

  
The peripheral Nervous system consists of 31 pairs of spinal nerves arising from spinal cord and twelve pairs of cranial arising 
from brain. 
31 pairs of spinal nerves are distributed as 8pairs of cervical nerves in cervical region.12 pairs of thoracic nerves in the thorax. 5 
pairs of lumbar nerves in lumbar region. 1 pair of coccygeal nerve 
Spinal nerve is formed by union of sensory and motor nerves. Branches of nerves unite to form a structure called plexuses. 
Nerves are made up of single neuron which carries nerve impulses or they are made up of chain of neurons.  
 
Types of nerves : 
 
a) Motor nerve - impulses from brain and spinal cord to  other parts of body. 
 
b) Sensory nerve - impulses from periphery of body to spinal cord and then to brain.  
c) Mixed nerves: Afferent and Efferent nerves are enclosed within the same tube of connective tissue. They are called mixed 
nerves. 
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e) Give the location of thyroid gland. Mention its function. 
    ( Location = 2 marks , Function = 2 marks ) 
Ans : 
Location of Thyroid gland : 
The Thyroid gland is situated in the neck in front of the larynx and trachea at thr level of 5th, 6th, and 7th cervical and 1st thoracic 
vertebrae. It is highly vascular gland that weighs about 25 g and is surrounded by a fibrous capsule. It resembles a butterfly in 
shape, consisting of two lobes, one on either side of thyroid cartilaginous rings of trachea. The lobes are joined by a narrow 
isthumus, lying in front of trachea. The lobes are roughly cone shaped about 5 cm long an d 3 cm wide. 
The gland is composed of cuboidal epithelium 
Functions of Thyroid glands :  
1) Regulation of metabolism 
2) Regulation of growth and development 
3) Regulation of activity of the nervous system 
4) Thyroid hormones control body temperature, muscle strength, appetite, and the health of your heart, brain, kidneys, and 
reproductive system.  
5) Thyroid cells are the only cells in the body that absorb iodine.  
 6)The thyroid uses iodine to create the T4 (thyroxine) and T3 (triiodothyronine) hormones. 
 
f) Describe female reproductive system with neat labeled diagram. 
    (Diagram-02 Mark; Description -02 Mark) 
 
Ans:-  

 
                                                                         Fig : Female reproductive system 
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Female reproductive system consist of internal and external genital organs  
a)Internal Organs:1) ovaries 2) uterine tube 3)vagina. 
b)External organs:1)moons pubis 2)labia majora and minora 3)clitoris4) vestibule of vagina 5)Greater vestibular gland. 
Females are born with a large number of potential ova (female sex cells, also called egg cells). However, it isn’t until after the 
onset of puberty, typically around age 12, that these cells are mature enough to sustain life. The cells ripen on a regular basis, but 
only one is released each month until a woman reaches menopause. Menopause commonly begins between the ages of 45 and 
55. 

The major organs of the female reproductive system include:  

Vagina: This muscular tube receives the penis during intercourse and through it a baby leaves the uterus during childbirth. 
Uterus: This organ holds and nourishes a developing fetus, if an egg was properly fertilized. 
Ovaries: The female gonads, the ovaries produce ova. When one matures, it is released down into a fallopian tube. 
Fallopian tubes: These small tubes transport ova from the ovaries to the uterus. This is where an egg waits to be fertilized. 
 
Q. 6 Attempt any TWO  of the following :                                                                                                              16 Marks 
a) Describe in detail structure and function of cell organelles. ( 8 marks ) 
Ans : 
                                                                        

  
Fig: Components of the cell 

Living things are made of cells. Some organisms consist of just one cell, while others are made of trillions of cells. Each one of 
these cells functions as a tiny factory, with individual parts that work together to keep the cell alive and, in turn, keep the organism 
going. These parts are called organelles. 

 Cell membrane or Plasma membrane :   Separates the cell from outside environment, Selectively permeable 
  Cell wall :  Additional support, protection , Gives cell its shape 

  Nucleus: Controls cell activities 
  Nuclear membrane/ Envelope: Allows material to move into & out of Nucleus (RNA pass through pores) 
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 Nucleolus: Assembly of ribosome’s take place here 
  Cytoplasm: Chemical reactions take place here 
  Ribosome: Site of protein synthesis. 
  Golgi Apparatus: Sorts & packs protein into vesicle & transports them. 
  Lysosome : Digests food, bacteria, worn out organelle 

 
b) Draw well labeled diagram of internal structure of ear and describe hearing mechanism. 
    ( Diagram = 4 marks , Description = 4 marks ) 
Ans : 

                               
                                                                                    Fig : Internal Structure Of Ear 
 
 Human ear is stimulated on producing sound waves at the rate of 30 and 30000/ seconds and sound waves travels at speed of 
340 meter/ second. Sound waves are generally carried by air but also pass through solid and liquid. Sound waves are generally 
passes rapidly through solid.   
Hearing process is completed by all parts of ear 

a) External ear – External acoustic meatus  up to Tympanic membrane 
b) Middle ear – Ear ossicles – Incus, Malleus and Stapes 
c) Internal  ear – Fenestra vestibule  and Cochlea 

Hearing process is conducted by collection of sound waves which leads to the vibration of tympanic membrane when waves pass 
through external acoustic meatus  
Ear ossicles Incus, Malleus and Stapes carry the vibrations received by tympanic membrane to the internal ear 
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Through fenestra vestibule. Vibration of ear ossicle (Stapes) causes vibration in perilymph leads to vibrations of endolymph which 
stimulates nerve endings of vestibulocochlear nerve and this nerve carries stimulus at the centre of hearing located in temporal 
lobe of brain where it is appreciated or interpreted. 
Appreciation brought stimulus through auditory nerve to the centre of hearing but identification depends on previous experience 
and power of reasoning. 
 
c) Describe in detail mechanism of urine formation. ( 8 Marks ) 
Ans : 
Formation of urine takes place under three stages as follows : 
i) Filtration under pressure : 
 It occurs at glomerular capsule where because of difference in size of vessels pressure excreted over efferent vessels lead to 
increased permeability of vessel wall and glomerular capsule. This fluid is called as glomerular filtrate and it has same 
composition of plasma in that it contains glucose, amino acid, fatty acid, salt, urea and uric acid in the same proportion. Normally 
125 ml of glomerular filtrate is formed leads to 150 to 280 liters of urine is formed per day. The average amount of urine is passed 
per day is about 1.5 liters so it is that reabsorption must occurs. 
ii) Selective reabsorption :  
Reabsorption of water, glucose, salts and their ions which required for body is takes place by proximal convoluted tubule because 
its cells are able to absorb. Mostly by absorption of water and salts resulted to passing of 1.5 litres of fluid to the tubules which 
consist of 2% of urea. It helps to maintain pH of about 7.4 
iii) Active secretion : 
 It occurs because the cell lining of tubule have ability to secrete some substance from the blood in second capillary network 
in to lumen of tubule. 
 
 
 

 
 
 


