
CBSE CLASS XII ZOOLOGY
Excretion and Osmoregulation
One mark questions with answers
Q1. Name the two types of excretory products.
Ans1. Volatile and Non-volatile. 

Q2. Define osmoregulation.
Ans2. Removal of excess water from the body to keep water content constant is called osmoregulation.
Q3. Name the three ways of ammonia excretion.
Ans3. Ammonotelism, Ureotelism, Uricotelism.
Q4. Name two pigments formed by the breakdown of haemoglobin.
Ans4. Bilirubin and Biliverdin.
Two mark questions with answers
Q1. What is the role of the lungs in excretion?
Ans1. Excretory products are of two kinds- volatile and non-volatile. Volatile waste material is removed by the lungs. Carbon-dioxide and water are the wastes formed in respiration. They are produced by the oxidation of food in the cells. Abundant oxygen is available to the lungs. They can oxidise foreign substances. This causes detoxification.
Lungs remove CO2 and some water as vapour in the expired air. 

Q2. State the difference between excretion and osmoregulation.
Ans2. The elimination of metabolic waste material from the animal body is called excretion.
During metabolic reactions, certain waste products are formed which the cell cannot use. In fact, if they accumulate in the body, they become toxic. Therefore they have to be excreted. For efficient metabolism, the composition of the body fluids must be maintained in a steady state. Large quantities of water are thrown out by the excretory organs, and some water is lost as vapour from the respiratory suface.
The removal of excess water from the body to keep water content constant is called osmoregulation.
Q3. (a) What is ammonotelism?
(b) Name any four ammonotelic animals.
Ans3. (a) Ammonotelism is the elimination of nitrogenous waste products, chiefly ammonia. Excess amino acids are deaminated, i.e. broken down into their keto and amino groups. The amino group (- NH2) separates from the amino acids, picks up a hydrogen ion (H+) and becomes ammonia (NH3). The keto groups are used in catabolism for producing ATP. Ammonia is highly toxic and very soluble  in water. Therefore it has to be eliminated from the body very quickly and in a very dilute solution. Aquatic animals excrete ammonia, some by direct diffusion, and others through urine (e.g. bony fishes, salamander). Such animals are called ammonotelic animals.
(b) Amoeba, Hydra, Earthworm, Salamander.
Q4. What are the excretory organs in annelids and how do they excrete their waste products?
Ans4. Annelids have tubular coiled structures called nephridia. A nephridium begins with a ciliated funnel called the nephrostome opening into the coelom or body cavity and leading into a nephridial tubule. A nephridium opens to the outside through a tiny aperture called nephridiopore.
The earthworm has three types of nephridia.
(a) The septal nephridia situated in the septae.
(b) The pharyngeal nephridia opening into the alimentary canal and pouring the excretory matter there. This helps to conserve water.
(c) The integumentary nephridia opening directly on the body surface.
Excretory materials help the earthworm in keeping its skin moist for cutaneous respiration.
Three mark questions with answers
Q1. Explain the role of the liver in the process of excretion.
Ans1. In the liver, the decomposed haemoglobin of the worn-out RBC's are turned into bilirubin and biliverdin. These pass into the alimentary canal with the bile and get thrown out with the faeces. Through the bile, cholestrol, steroid hormones, some vitamins and drugs are also excreted by the liver.
If the liver gets infected it cannot perform this function. Therefore, the bile pigments accumulate in the blood, causing jaundice.
The bile pigments are responsible for the yellowish tinge of the skin and mucosa.
Liver deaminates excess amino acids. An amino group (- NH2) is removed from the amino acid. This NH2 combines with a hydrogen ion and produces ammonia. Ammonia combines with CO2 to form urea. Urea is removed by the kidneys.
This is the role of the liver in excretion.
Q2. Explain glomerular filteration.
Ans2. There is very high blood pressure in the glomerular capillaries as they are narrower than the afferent renal arterioles. Also, their walls are semi-permeable. Thus, ultrafiltration (filtration under pressure) is a continuous process by which large quantities of water and dissolved substances like urea, uric acid, creatinine, amino acids, sodium, potassium, glucose, vitamins, etc, flow into the Bowman's capsule. Unlike blood plasma, glomerular filtrate does not have proteins and fats. Fluid containing water and small molecules in the blood is pushed out of the glomerular capillaries and Bowman's capsule.  This filtration pressure is 25 mm Hg. The filtered out fluid is known as glomerular filtrate or ultrafiltrate. In a normal human adult, about 172 litres of filtrate is produced daily, at about 120 ml/min.
Q3. What are the various organs of excretion? State the materials excreted by each.
Ans3. 
	Organ of excretion
	Material excreted

	(a) Protozoans : Simple diffusion, contractile vacuole.
	Ammonia

	(b) Sponges : Diffusion into canals.
	Ammonia

	(c) Coelenterates : None
	NH3

	(d) Flatworms : Flame cells.
	NH3, fatty acids

	(e) Roundworm : None.
	NH3

	(f) Annelids : Nephridia.
	NH3

	(g) Arthrapods : Malpighian tubules.
	Uric acid (terrestrial)

	(h) Crustaceans : Antennary glands & renal sac.
	NH3 (aquatic)

	(i) Molluscs : Kidneys.
	NH3 (aquatic)
uric acid (terrestrial)

	(j) Echinoderms : None.
	NH3 


Q4. What is micturition? Explain.
Ans4. Urine is being continuously produced and drained into the renal pelvis by the nephrons. Ureters carry urine to the urinary bladder, where it is stored to be passed out at suitable intervals.
The process of passing out urine is called micturition. As urine collects, the walls of the bladder expand.Sympathetic nerve fibres relax the bladder. Sensory nerves carry impulses from the bladder to the spinal chord. Motor impulses from the spinal cord to the muscle cells of the bladder cause the latter to contract.
The urethral sphincters relax to allow the urine to pass out of the bladder through the urethra to the exterior. The back flow of urine is prevented because the terminal parts of the ureters pass obliquely through the bladder wall and close when the bladder wall contracts around them. Hormones control the entire process.
The urge to pass urine occurs when 300-400 ml of urine has collected in a bladder. At 700-800 ml, the urge becomes painful and irresistable. Micturition may be voluntarily initiated and inhibited.
Five mark questions with answers
Q1. Describe the role of ADH and counter current systems in the formation of hypertonic urine.
Ans1. ADH or the Antidiuretic Hormone reduces the loss of water from the glomerular filtrate. When the level of plasma water falls, ADH is released by the posterior pituitary lobe. It increases the permeability of the cells of the distal convoluted tubule and the collecting duct to water. Water is reabsorbed from the filtrate and hypertonic urine is formed. When the level of plasma water is normal, secretion of ADH stops. The permeability of the DCT and the CD to water decreases, less water is reabsorbed and dilute urine is formed.
COUNTERCURRENT MECHANISM :
The counter current mechanism involves the following :
(1) Loop of Henle.
(2) Vasa rectae.
(3) Nearby collecting tubules.
(4) Collecting ducts and
(5) The intestitial fluids between these structures.
The numerals refer to the concentration of solutes in million moles per litre.
In its totality the function of the counter current system is to concentrate sodium chloride in the intestitial fluids, thus causing water to diffuse out of the collecting tubules and ducts and concentrating the urine.
Q2. Discuss how urine is formed in the nephron through filtration, reabsorption and secretion.
Ans2. Urine is formed by the following process.
(1) Glomerular filtration : There is very high blood pressure in the glomerular capillaries as they are narrower than the afferent renal arterioles. Also, their walls are semi-permeable. Thus, ultrafiltration (filtration under pressure) is a continuous process by which large quantities of water and dissolved substances like urea, uric acid, creatinine, amino acids, sodium, potassium, glucose, vitamins, etc, flow into the Bowman's capsule. Unlike blood plasma, glomerular filtrate does not have proteins and fats.

