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 SECTION - A  

1 Mention the reason for weak immune system in old people. 

Degeneration of thymus gland 

1 

2 What is residual volume? 

Volume of air remaining in the lungs after forcible expiration. 

1 

3 Define sarcomere. 

The portion of the myofibril between 2 successive Z line is considered as the functional 

unit of contraction and is called sarcomere 

1 

4 Which hormone is secreted by corpus luetum and mention its function. 

Progesterone- stimulate the formation of alveoli in mammary gland and ilk secretion 

1 

5 Name two free living microorganism which can fix nitrogen. 

Azotobacter , beijernickia and bacillus 

1 

   

 SECTION - B  

6 What is the importance of plasma proteins? 

Fibrinogen- clotting or coagulation of blood 

Globulin – involved in defense mechanism 

Albumins – helps in osmotic balance 

2 

7 How is transpiration different from guttation? 

Transpiration Guttation 

1. Escape of water in the 

form of water vapor  

1. Escape of water in the form 

of water droplets  

2. Through stomata 2. Through hydothodes (2) 
 

2 

8 What are porins? What role do they play in diffusion? 

Porins are proteins that forms huge pores in the outer membrane of plastids and 

mitochondria allowing molecules up to the size of small proteins to pass through. It 

facilitate diffusion.                                           

2 

9 Define reflex action. Give any two examples. 

Reflex action is an involuntary and nearly instantaneous movement in response to a 

stimulus which are controlled by spinal cord (1m) 

Eg. Knee jerk and pupil reflex (  ½+ ½=1m) 

 

2 

10 Terrestrial animals are generally ureotelic or uricotelic not ammonotelic, why? 

Terrestrial adaptation requires the production of lesser toxic nitrogenous wastes like 

urea and uric acid for conservation of water 

 

2 

 SECTION - C  

11 Describe the role of liver, lungs and skin in excretion. 

Lungs – removes large amount of CO2  

3 



Liver – secretes bile pigments, cholesterol, degraded steroid hormones, vitamins and 

drugs 

Skin- sweat produced by sweat glands is watery fluid containing Nacl, small amount 

of urea, lactic acid etc 

 sebaceous glandseliminate sterols, hydrocarbons and waxes through sebum and 

provides a protective oily covering to the skin 

12 What are the different types of movement exhibited by the cells of human body? 

Amoeboid movement – pseudopodia is formed by the streaming of protoplasm 

Ciliary movement – internal tubular organ lined by ciliated epithelium coordinated 

movement of cilia inn trachea help in removing dust particles  

Muscular movement- occurs due to contractile property of muscles like movement of 

limbs, jaws, tongue etc 

3 

13 How are minerals absorbed by plants? 

i)Initial rapid uptake of ions into the free space or outer space of the cells the apoplast, 

is passive 

ii) Ions are taken slowly into the inner space, the symplast of the cells. The trans 

membrane proteins that functions as selective pores. 

The movement of ions is usually called the inward movement into the cells is influx and 

the outward movement is called efflux. 

3 

14 What causes the opening and closing of guard cells of stomata during transpiration? 

The tiny pores present on the surfaces of leaves, called stomata, help in the exchange of 

gases. Each stoma consists of bean-shaped or dumbbell-shaped guard cells. The 

epidermal cells surrounding the guard cells are modified to form subsidiary cells. The 

opening and closing of the guard cells is caused by a change in their turgidity. The inner 

walls of the guard cells are thick and elastic, while the outer walls are thin. The 

numerous microfibrils present in the guard cells facilitate the opening and closing of the 

guard cells. At the time of the opening of the stomata, the turgidity of the guard cells 

increases. As a result, the outer walls bulge and the inner walls become crescent-shaped. 

The stomatal opening is facilitated by the radial arrangement of the microfibrils. 

At the time of the closing of the stomata, the guard cells lose their turgidity, the outer 

and inner walls retain their original shapes, and the microfibrils get arranged 

longitudinally. 

 

 

3 

15 Explain the sliding filament theory of muscle contraction. 

The sliding filament theory describes the mechanism used by muscles to contract. 

Muscle contraction is initiated when a signal is sent to a motor neuron touching the 

sarcolemma of the muscle fibre. When a neuro signal reaches the neuromuscular 

junction, acetyl choline is released, which generates an action potential in the 

sacrolemma. 

 

The action potential spreads to the muscle fibre, which causes the release of calcium 

ions in the sarcoplasm. The calcium ions further bind to a subunit of a troponin on actin 

filaments, thereby unmasking the active sites on actin for thick filaments. Myosin cross-

bridges attached to the actin filament bring about a contraction. When calcium ions 

return to the sarcoplasmic reticulum, actin is deactivated. 

 

When myosin releases ADP and Pi, cross-bridges are broken and muscles relax. 

Repeated activation of muscles causes the accumulation of lactic acid due to the 

anaerobic breakdown of glycogen, causing muscle fatigue. Muscles can be of two types: 

3 



one, those that undergo aerobic respiration and two, and those that depend on anaerobic 

process for energy. 

16  Differentiate between pelvic and pectoral girdle 

Pectoral girdle Pelvic girdle 

Helps in the articulation of 

upper limbs 

Helps in the articulation of 

lower limbs 

Each half of pectoral 

girdle is formed of a 

clavicle and scapula 

Consist of two coxal 

bones 

Situated in the pectoral 

region of the body 

Situated in the pelvic 

region of the body 
 

3 

17 What are the steps involved in nodule formation? 

Nodule formation involves a sequence of multiple interactions between rhizobium and   

 Roots of the host plants. 

  Rhizobia multiplycolonizeattach to root hair cellbacteria invadeinfection   

  threadnodule formation in cortex 

3 

18 Name any three different deficiency symptoms in plants. Describe them and correlate 

with concerned mineral deficiency 

Chlorosis – loss of chlorophyll leading to yellowing in leaves. This symptoms is caused 

by the deficiency of elements N,K,Mg,S,Fe,Mn,Zn, and Mo 

Necrosis- death of tissue particularly leaf tissue, is due to the deficiency of Ca, Mg,Cu 

and K 

Inhibition of cell division- N,K,S,Mo 

3 

19 Write a note on structural and functional unit of neural system. 

Basic structural and functional unit of nervous system is neuron 

Cell body – Nissl’s granules 

Dendrites- short fibre tructures 

Axon – long fibre its distal end is branched. It terminate as the bulb like structure called 

synaptic knob which contain synaptic vesicles which possess certain chemicals called 

neurotransmitters. 

Axon transmit the nerve impulse away from cell body to the neuromuscular junction 

3 

20 Define cardiac cycle and cardiac output. 

Cardiac cycle- the sequential event in the heart which is cyclically repeated is called the 

cardiac cycle. It consist of systole and diastole of both the atria and ventricle 

Cardiac output-it is the volume of the blood pumped out by each ventricle per minute. 

                             OR 

What physiological circumstances lead to erythroblastosis foetalis? 

The antigens of the foetus do not get exposed to the Rh− blood of the mother in the first 

pregnancy. However, during the delivery of the first child, there is a possibility of 

exposure of the maternal blood to small amounts of the Rh+ blood from the foetus. In 

such cases, the mother starts preparing antibodies against Rh antigen in her blood. 

In case of her subsequent pregnancies, the Rh antibodies from the mother (Rh-) can leak 

into the blood of the foetus Rh+). This could cause severe anemia and jaundice to the 

baby. This condition is called erythroblastosis foetalis. 

3 

21 Briefly describe water potential. What are the factors affecting it? 

Water potential is the potential energy of water relative to pure water. It quantifies the 

tendency of water to move from one area to another due to osmosis, mechanical 

pressure or surface tension. Water potential is measured in the units of pressure. This 

concept has proved especially useful in understanding the water movement within 

plants. 

3 



Water potential of a cell is affected by both solute and pressure potential. The 

relationship between them is as follows 

            ΨW = ΨS + ΨP 

22 What is the role of second messenger in hormone action? 

Hormones which does not enter the target cells interact with the specific receptors 

located on the membrane and generates second messengers (eg. CAMP)  on the inner 

side of the plasma membrane. The second messenger in turn carries out all the hormonal 

functions. 

3 

23 Harish works in a stone grinding industry. He had some respiratory problem. He visited 

a doctor. Based on your knowledge of human respiratory system answer the following 

a) With what ailment he must be suffering from 

b) How does this ailment affect the lungs? 

c) Suggest a protective measure to such workers to prevent such ailment. 

a) Occupational disease such as silicosis, pheumoconiosis etc  

 b) Inflammation of the lungs leading to fibrosis (proliferation of fibrous tissue) and 

then   

     Causing serious lung damage  

 c) Wear protective mask  

 

4 

  

 

SECTION - D 

 

24 Explain the process of digestion in the buccal cavity with a note on the arrangement of 

teeth 

The buccal cavity performs 2 major functions- mastication of food and facilitation of 

swallowing 

Teeth and the tongue with the help of saliva masticate and mix up the food thoroughly 

Mucus in saliva helps in lubricating and adhering the masticated food particles into 

bolus 

The bolus then passes into the pharynx and then into oesophagus for further digestion 

Arrangement of teeth- diphyodont, heterodont and dental formula( explanation) 

                                   OR 

How does the intestinal juice contribute to the digestion of proteins? What provides the 

alkaline pH in small intestine? 

The digestion of proteins begins in the stomach and is completed in the small intestine. 

The food that enters the stomach becomes acidic on mixing with the gastric juice. 

The acidic medium converts inactive pepsinogen into active pepsin. The active pepsin 

then converts proteins into proteases and peptides. 

Succus entericus contains a variety of enzymes disaccharidases, lipases, 

nucleosidasesetc., the mucus along with the bicarbonates from the pancreas protects the 

intestinal mucosa from acid as well as provide alkaline medium for enzyme activity. Sub 

mucosal glands ( Brunner’s gland) also help in this 

Proteins  Proteoses + Peptides 

The enzyme rennin plays an important role in the coagulation of milk. 

Pancreatic juice contains a variety of inactive enzymes such as trypsinogen, 

chymotrypsinogen, and carboxypeptidases. The enzymes are present in an inactivated 

state. The enzyme enterokinase secreted by the intestinal mucosa activates trypsinogen 

into trypsin. 

 

 

5 



Proteins/Peptones/Proteoses  trypsin/chymotrypsin  dipeptides                            

                                                         carboxypeptidases 

The proteases hydrolyze peptides into dipeptides and finally into amino acids. 

dipeptides  Amino acids 

maltose maltase glucose +glucose 

lactose lactase glucose+ galactose 

sucrose sucrase glucose + fructose 

nucleotides nucleotidases nucleosides nucleosideasessugars + bases 

di and monoglycerides lipases fatty acids + glycerol  

 

25 Explain the process of transmission of nerve impulse across a chemical synapse. 

A nerve impulse is transmitted from one neuron to another through junctions called 

synapses. A synapse is formed by the membranes of pre-synaptic neuron and a post 

synaptic neuron, which may or may not be separated by a gap called synaptic cleft 

which is filled with synaptic fluid 

Chemicals called neurotransmitters are involved in the transmission of impulse. 

Release of neurotransmitter bind with specific receptors on post synaptic 

membranegeneration of action potential in the post synaptic neurons. 

                                    OR 

Draw a well labelled diagram of eye and describe its structure. 

Refer NCERT reader page no: 323 fig: 21.6 

The wall of the eye balls composed of 3 layers; sclera, cornea and choroid 

The choroid layer becomes thick in the anterior part forming ciliary body. 

Iris is the colored portion of eye 

Eye ball contain transparent crystalline lens and the aperture surrounded by the iris is 

called pupil 

Inner layer is retina contain 3 layers of cells- ganglion cells, bipolar cells and 

photoreceptors cells- rods and cones 

Optic nerve, blind spot, fovea, macula, aqueous chamber and vitreous chamber(details) 

 

5 

26 What are the hormones produced by the anterior pituitary? What function does each 

serve? 

Growth hormone- dwarfism and gigantism 

Prolactin- promote growth of mammary glands and formation of milk 

TSH- stimulate synthesis of thyroid hormone 

ACTH- acts on adrenal cortex and stimulate the secretion of glucocorticoids. 

LH-in males, stimulate the synthesis and secretion of hormones from testis called 

androgen 

In female, induces ovulation of graafian follicles and maintains corpus luteum 

FSH- spermatogenesis in males 

Stimulate growth and development of ovarian follicles in female. 

                                        OR 

Describe physiological functions and disorders of thyroid gland. 

Thyroid hormones plays important role in the regulation of the basal metabolic rate.  

Support the process of red blood cell formation. 

Control the metabolism of carbohydrates, proteins and fat 

Maintenance of water and electrolyte balance 

Secretes protein hormone called thyrocalcitonin which regulates blood calcium levels 

Disorders- hypothyroidism- goitre 

                    Cretinism and hyperthyrodism 
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