CBSE CLASS XII ZOOLOGY
Circulation of Body Fluids
One mark questions with answers

Q1. Why is the blood of some arthropods blue in colour?
Ans1. The blood of some arthropods is blue in colour due to the presence of pigment hemocyanin. 

Q2. Who first discovered and demonstrated the circulatory system?
Ans2. The circulatory system was first discovered by William Harvey (1628).
Q3. Which organ is called the "graveyard" of RBC?
Ans3. Spleen.
Q4. Which instrument is used to measure blood pressure?
Ans4. Sphygmomanometer.
Two marks questions with answers

Q1. Where are the following located :
(a) Mitral valve
(b) SAnode
(c) Tricuspid valve
(d) AV node?

Ans1. (a) Mitral valve : It guards the atrioventricular opening between the left auricle and the left ventricle.
(b) SA node : It is located in the wall of the right auricle, near the opening of superior vena cava.
(c) Tricuspid valve : It guards the atrioventricular opening between the right auricle and the right ventricle.
(d) AV node : It is located in the right auricle near the base of inter atrial septum. 

Q2. Distinguish between single blood circulation and double blood circulation.
Ans2. 
	Single Blood Circulation
	Double Blood Circulation

	1. It is found in fishes
	1. It is found in amphibians, reptiles, birds and mammals.

	2. Blood passes only once through the heart.
	2. Blood passes through the heart twice.

	3. Only deoxygenated blood passes through the heart.
	3. Mixed or oxygenated or deoxygenated blood passes through the heart.

	4. It is less efficient.
	4. It is more efficient.


Q3. What are semilunar valves? Where are they located?
Ans3. Semilunar valves are located at the base of the pulmonary trunk in the right ventricle and the aorta in the left ventricle respectively. These half moon shaped valves allow the forward flow of blood and prevent any back flow.
Q4. Distinguish between heart and pulse. Give the values for the normal heart and pulse rate of a person.
Ans4. Differences between Heart beat and Pulse.
	Heart Beat
	Pulse

	1. It is the rhythmic contraction and relaxation of the heart.
	1. It is the rhythmic contraction and relaxation in aorta and the main arteries.

	2. It is regulated by the nervous and endocrine systems.
	2. It is due to the flow of blood from the heart and is dependent on the rate of heart beat.

	3. One complete heart beat consists of one systole and one diastole and lasts for about 0.8 seconds.
	3. Pulse is a regular jerk of an artery. It depends on the rate of the heart beat.


The values for the heart beat and pulse rate are same i.e., 72 times per minute.
Three mark questions with answers
Q1. Explain the origin and conduction of heart beat in human heart.
Ans1. Origin of heart beat : The mammalian heart is myogenic (myo = muscle, genic = originating from). It means the heart beat originates from a muscle, (however, it is regulated by the nerves). The heart beat originates from the single node (SA Node) or sinoatrial node - pace maker, which lies in the wall of the right atrium near the opening of the superior vena cava. The SA node is a mass of neuromuscular tissue. Sometimes, the SA-node may become damaged or defective. So, the heart does not function properly. This can be remedied by surgical grafting of an artificial pace maker in the chest of the patient. The artificial pace maker stimulates the heart at regular intervals to maintain its beat.
Conduction of heart beat :
The atrio-ventricular node (AV node) which is situated in the wall of the right atrium picks up the wave of contraction propagated by SA node. The bundle of His which originates from the AV node divides into a network of fine fibres called Punkinje fibres within the mycocardium of the ventricles. The bundle of His and the Punkinje fibres convey impulse of contraction from the AV node to the myocardium of the ventricles.
Q2. What is an ECG? Explain it diagrammatically and describe the waves found in it.
Ans2. ECG or electrocardiogram is a record of mild electrical discharges associated with the contraction of the cardiac muscle. The normal ECG shows five waves which by convention, have been named P, Q, R, S and T. The letters are arbitrarily selected and do not stand for any particular words. 
The P wave is caused by the impulse of contraction which sweeps over the atria. It is produced by the activation of the SA node. In fact, it represents atrial contraction. The QRS waves is indicative of the spread of the impulse of contraction from the AV node through the bundle of His and the Punkinje fibres and the contraction of the ventricular muscle. The QRS is the ventricular contraction. The R is the most conspicious wave having the largest amplitude.
The T wave length represents the relaxation of the ventricular muscle. It is ventricular repolarization. The T wave is a broad and smoothly rounded deflection.

Q3. What are heart sounds? How are they produced?
Ans3. In a normal person, two sounds are produced per heart beat.
(i) First Sound : This is caused partly by the closure of the bicuspid and tricuspid valves and partly by the contraction of the muscles in the ventricles. The first sound "lubb" is low pitched, not very loud and of short duration.
(ii) Second Sound: This is caused by the closure of semilunar valves and marks the end of ventricular systole. The second sound "Dup" is highly pitched, louder, sharper and shorter. The two sounds indicate the state of the valves because damage to the bicuspid or tricuspid valves affects the quality of the first sound while damage to the semilunar valve affects the second sound.
Q4. Explain the external structure of the heart.
Ans4. External structure of the heart : Human heart is four chambered, consisting of two atria and two ventricles. The left and the right atria are separated externally by a shallow vertical groove called interatrial groove. The atria are demarcated externally from the ventricles by an oblique groove called artrioventricular sulcus. There are present anterior and inferior interventricular grooves. The right and the left atria with thin walls are present. The superior vena cava, inferior vena cava and coronary sinus open into the right atrium which receive deoxygenated blood. The left atrium is less in volume than that of right atrium but it has thicker walls and it receives oxygenated blood from the lungs through two pairs of pulmonary veins.
The right and the left ventricles, bounded by thick walls are present below the atria. The wall of the right ventricle is thinner while the wall of the left ventricle is about three times thicker than the right ventricle. The pulmonary trunk arises from the right ventrilce and divides into right and left pulmonary arteries that carry deoxygenated blood to the lungs. The aorta arises from the left ventricle and consists of ascending aorta, arch of aorta and descending aorta. The right and left coronary arteries arise from the ascending aorta. The aortic arch give rise to the brachiocephalic artery (Innominate artery) left common carotid artery and left subclavian artery. The descending aorta runs through thorax and abdominal parts. 
The pulmonary trunk is connected with the aorta by ligamentum arteriosum that represents the remnant of an embryonic connection between the pulmonary trunk and aorta.
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Five mark questions with answers
Q1. Explain the working of human heart.
Ans1. Working of Heart :
The heart collects blood through both the atria and then distributes it through the ventricles. The action of heart includes contractions and relaxation's of the atria and ventricles. A contraction of the heart is called systole and its relaxation diastole. The contractions and relaxations of atria and ventricles take place in a sequential order. The atria and ventricles contract alternately. The contraction of heart (systole) and the relaxation of heart (diastole) constitute the heart beat. The right atrium receives deoxygenated blood from different parts of the body and the muscular walls of the heart itself through the openings of superior vena cava, inferior vena cava and coronary sinus respectively. The left atrium receives oxygenated blood from the lungs through the openings of the pulmonary veins. The de-oxygenated and oxygenated bloods are forced into their respective ventricles through atrioventricular openings by the contraction of atria. The contraction of atria is initiated and activated by the sinoatrial node (SA Node - pace maker), which spreads waves of contraction across the walls of the atria via muscle fibres at regular intervals.
When the wave of contraction originating from the sinoatrial node reaches the atrio-ventricular node (AV Node-pace setter), the latter is stimulated and excitatory impulses are rapidly transmitted from it to all parts of the ventricles via bundle of His and Purkinje's fibres. These impulses stimulate the ventricles to contract simultaneously. The ventricles force blood through a system of arteries and hence must exert great pressure on the blood.
During the contraction of ventricles the backward flow of blood into the atria is prevented by the bicuspid valves, tricuspid valves. Thus, blood from the left ventricle and right ventricle is forced into the aorta and pulmonary trunk respectively. Backward flow of the blood from the aorta and pulmonary trunk is prevented by the semilunar valves. In this way the oxygenated blood is supplied to the various parts of the body including the heart itself for their various activities. At the same time the deoxygenated blood is forced to the lungs for purification (taking up of oxygen). The thicker wall of the left ventricle is correlated with the greater driving force necessary for pumping the blood to distant parts. The walls of the right ventricle are comparatively thin because it has to send blood only to the lungs which are situated near the heart.
Q2. Explain the circulation of blood through the human body.
Ans2. Circulation of Blood :
The human heart is four chambered and there is a complete double circulation. There is no mixing of the oxygenated and deoxygenated blood in the heart. Blood returning to the heart from various parts of the body (except lungs) enters the right atrium and passes to the right ventricle. From the right ventricle, the blood is pumped into the pulmonary trunk and then through the pulmonary arteries to the lungs. Blood from the lungs returns to the left atrium of the heart through the pulmonary veins and hence to the left ventricle. From the left ventricle the blood is pumped into the aorta and then to the various parts of the body (except lungs). The route followed by the blood from the heart to the lungs and back to the heart is known as pulmonary circulation. The route of the blood from the heart to the body parts (except lungs) and back is called systemic circulation. This double blood circulation is far more efficient.
Q3. Draw a neat labelled diagram showing the internal structure of heart and explain it.
Ans3. Internal Structure : The internal structure of the heart shows the following structures :
(i) Atria : The two thin walled atria are separated from each other by the interatrial septum. The right atrium receives the openings of superior vena cava and coronary sinus. The opening of inferior vena cava is guarded by Eustachian valve. The opening of the coronary sinus has coronary or Thebasian valve. In the right atrium adjoining the interatrial septum, an oval depression, the fossa ovalis is present. At this point the two atria are in communication with each other during the foetal life, but in an adult it persists only as a depression. The left atrium receives four openings of pulmonary veins which are guarded by the bicuspid and tricuspid valves.
(ii) Bicuspid and Tricuspid Valves : The artrioventricular opening between the left atrium and the left ventricle is guarded by the bicuspid valve, also called mitral valve (having two flaps). The right atrio-ventricular opening is guarded by the tricuspid valve, as it has three flaps.
(iii) Ventricles : Attached to the flaps of the bicuspid and tricuspid valves are special fibrouscords, the chordae tendineae, which are joined to the other ends with the special muscles of the ventricular wall, the papillary muscles. The chordae tendineae prevent the bicuspid and tricuspid valves from collapsing back into the atria during powerful ventricular contractions. The chordae tendineae can be seen extending from the valves to the columnae carneae, which are the muscular ridges or projections on the walls of the ventricles. The columnae carneae divide the cavity of the ventricles into smaller spaces, known as fissures. The walls of the ventricles are thicker than the atria. The thickest portion of the human heart is wall of the left ventricle.
(iv) Semilunar valves : The pulmonary trunk and aorta arise from the right and left ventricles respectively. At the base of the pulmonary trunk and aorta are located three half-moon shaped pockets known as semilunar valves. These valves allow the free and forward flow of blood, but prevent any backward flow.
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