SECTION-A (10 * 2 = 20 MARKS)
ANSWER ANY TEN QUESTIONS
1. List any two functions of blood.
· Transportation: Blood transports oxygen from the lungs to the tissues and carbon dioxide from tissues to the lungs. It also carries nutrients, hormones, and waste products.
· Regulation: Blood helps regulate body temperature, pH, and fluid balance in tissues.
2. Define clotting time.
Clotting time is the time taken for blood to form a clot after an injury, typically around 2-10 minutes, depending on the individual’s health and clotting factors.
3. Give the general functions of the nervous system.
· Sensory function: Detects stimuli from the internal and external environment.
· Motor function: Controls voluntary and involuntary actions by sending signals to muscles and glands.
· Integration: Processes sensory input and coordinates responses to maintain homeostasis.
4. Name the three papillae of the tongue.
· Filiform papillae
· Fungiform papillae
· Circumvallate papillae
5. Define blood pressure.
Blood pressure is the force exerted by circulating blood on the walls of blood vessels, typically measured in millimeters of mercury (mmHg). It is expressed in two values: systolic (when the heart contracts) and diastolic (when the heart relaxes).
6. How are gaseous exchanges carried out between lungs and tissues?
· In the lungs: Oxygen moves from the alveoli into the blood via diffusion, and carbon dioxide moves from the blood into the alveoli to be exhaled.
· In the tissues: Oxygen diffuses from the blood into the tissues, and carbon dioxide from the tissues diffuses into the blood for transport back to the lungs.
7. What is the role of bile in fat digestion?
Bile, produced by the liver and stored in the gallbladder, emulsifies fats in the small intestine, breaking them down into smaller droplets, which increases the surface area for the enzyme lipase to act and digest the fats.
8. Enlist the main function of the kidneys.
· Filtration of blood to remove waste products like urea and excess substances.
· Regulation of electrolyte balance and fluid balance.
· Regulation of blood pressure through the renin-angiotensin system.
· Erythropoiesis regulation by producing erythropoietin.
9. What are the effects of hypersecretion of thyroid hormone?
Hypersecretion of thyroid hormone (hyperthyroidism) leads to symptoms such as weight loss, rapid heartbeat, increased appetite, nervousness, excessive sweating, and bulging eyes (Graves' disease).
10. State the function of the testes in the male reproductive system.
The testes produce sperm (spermatogenesis) and secrete the hormone testosterone, which is responsible for the development of male secondary sexual characteristics and the regulation of sperm production.
11. Name the four types of tissue in the human body.
· Epithelial tissue
· Connective tissue
· Muscle tissue
· Nervous tissue
12. What is an antigen?
An antigen is any substance that triggers an immune response. It is typically a foreign molecule such as a protein, carbohydrate, or lipid found on pathogens like bacteria or viruses.

SECTION-B (5 * 5 = 25 MARKS)
ANSWER ANY FIVE QUESTIONS
13. Explain the structure and function of the eye.
The eye consists of several parts, including:
· Cornea: Transparent front layer that bends light to focus it.
· Pupil: The opening that controls the amount of light entering.
· Lens: Focuses light onto the retina.
· Retina: Contains photoreceptor cells (rods and cones) that detect light and send signals to the brain.
· Optic nerve: Carries visual information from the retina to the brain. The eye functions to receive light, focus it on the retina, and convert it into electrical signals for visual processing by the brain.
14. Describe the stages of mitosis.
Mitosis consists of five stages:
· Prophase: Chromatin condenses into visible chromosomes, the nuclear membrane breaks down, and the mitotic spindle forms.
· Metaphase: Chromosomes align at the cell’s equatorial plane.
· Anaphase: Sister chromatids are pulled apart toward opposite poles of the cell.
· Telophase: Chromatids reach the poles, and new nuclear membranes form around each set of chromosomes.
· Cytokinesis: The cytoplasm divides, resulting in two daughter cells.


15. Explain the mechanism of respiration.
· Inhalation: Diaphragm contracts, expanding the thoracic cavity and lowering pressure in the lungs, drawing in air.
· Gaseous exchange: Oxygen from inhaled air diffuses into the bloodstream through alveoli, while carbon dioxide diffuses from the blood into the alveoli.
· Exhalation: Diaphragm relaxes, reducing lung volume and increasing pressure, expelling air containing carbon dioxide.
16. Discuss the different processes involved in the formation of urine in the nephron.
· Filtration: Blood is filtered in the glomerulus, with water, ions, glucose, and waste products moving into the renal tubule.
· Reabsorption: Useful substances like glucose, amino acids, and water are reabsorbed from the renal tubules back into the bloodstream.
· Secretion: Additional waste products and excess ions are secreted into the renal tubule from the blood.
· Excretion: The final urine, containing waste products and excess substances, is excreted through the ureter to the bladder.
17. Write the functions of the pituitary gland.
The pituitary gland, often called the "master gland," regulates several important functions through its hormone secretion:
· Anterior pituitary: Secretes hormones like growth hormone (GH), thyroid-stimulating hormone (TSH), adrenocorticotropic hormone (ACTH), and reproductive hormones (FSH, LH).
· Posterior pituitary: Releases oxytocin (involved in labor and lactation) and vasopressin (antidiuretic hormone, regulates water balance).
18. Explain the role of the liver in digestion.
· The liver produces bile, which emulsifies fats in the small intestine.
· It stores glycogen, which can be converted to glucose for energy.
· The liver also processes and detoxifies nutrients and harmful substances absorbed from the digestive tract.
19. Explain the menstrual cycle.
The menstrual cycle is divided into four phases:
· Menstrual phase: Shedding of the uterine lining (menses).
· Follicular phase: FSH stimulates the growth of ovarian follicles, leading to the secretion of estrogen, which thickens the uterine lining.
· Ovulation: A surge in LH triggers the release of the egg from the dominant follicle.
· Luteal phase: The ruptured follicle forms the corpus luteum, which secretes progesterone to maintain the uterine lining for possible pregnancy. If fertilization does not occur, progesterone levels fall, leading to menstruation.

SECTION-C (3 * 10 = 30 MARKS)
ANSWER ANY THREE QUESTIONS
20. Describe the structure and function of the female reproductive system.
The female reproductive system consists of:
· Ovaries: Produce eggs (ova) and hormones like estrogen and progesterone.
· Fallopian tubes: Transport eggs from the ovaries to the uterus; fertilization typically occurs here.
· Uterus: A muscular organ where a fertilized egg implants and grows during pregnancy.
· Cervix: The lower part of the uterus that connects to the vagina.
· Vagina: A muscular tube that receives sperm and serves as the birth canal. The system functions in ovulation, fertilization, pregnancy, and childbirth.
21. Draw the structure of the kidney and explain its role in the excretory system.
Kidney structure:
· Renal cortex: Outer layer, contains nephrons.
· Renal medulla: Inner region, contains renal pyramids and loops of Henle.
· Renal pelvis: Central cavity that collects urine.
· Ureter: Transports urine from kidney to bladder.
Role in excretion: The kidneys filter blood to remove waste products (urea, creatinine) and excess substances (like salts and water), forming urine. They also regulate electrolyte balance, blood pressure, and acid-base balance.
22. Explain the cardiac cycle.
The cardiac cycle includes the following phases:
· Atrial systole: The atria contract, pushing blood into the ventricles.
· Ventricular systole: The ventricles contract, pushing blood into the pulmonary artery (right ventricle) and aorta (left ventricle).
· Diastole: The heart relaxes, and blood fills the atria and ventricles. This cycle is regulated by electrical impulses that ensure coordinated heartbeats.
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23. Discuss the roles of autonomic nerves and cranial nerves in the body.
· Autonomic nerves control involuntary functions such as heart rate, digestion, and respiratory rate. The sympathetic and parasympathetic systems are part of the autonomic nervous system.
· Cranial nerves are responsible for functions like sensation (smell, sight, taste, hearing), movement (facial expressions, eye movements), and autonomic control (e.g., heart rate).
24. Discuss in detail about erythropoiesis.
Erythropoiesis is the process of red blood cell production in the bone marrow. It begins with a stem cell (hemocytoblast) and involves stages such as proerythroblast, erythroblast, reticulocyte, and ultimately mature erythrocytes. Erythropoiesis is regulated by erythropoietin (EPO) in response to hypoxia and requires nutrients like iron, B12, and folic acid. The final product, RBCs, carries oxygen to tissues and removes carbon dioxide.
