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< Important MCQs:

1. Humans have how many transport systems in the body?
(a) One

(b) Two ['4

(c) Three

(d) Four

2. Which of the following is NOT part of blood circulatory system?
(a) Blood

(b) Heart

(c) Lymphatic vessels [/4

(d) Blood vessels

3. Human circulatory system is a;

(a) Open system

(b) Closed system ['4

(c) Semi-open system

(d) None of these

4. Human heart is located;

(a) On the left side of chest



(b) On the right side of chest

(c) In the middle of chest between lungs ['4
(d) Near stomach

5. The sac that surrounds the heart is called;
(a) Pleura

(b) Pericardium [4

(c) Peritoneum

(d) Endocardium

6. Outer layer of pericardium is;

(a) Serous pericardium

(b) Fibrous pericardium (74

(c) Epicardium

(d) Myocardium

7. Inner visceral layer of pericardium is also called;
(a) Endocardium

(b) Myocardium

(c) Epicardium [4

(d) Pleura



8. Pericardial cavity contains fluid which;
(a) Pumps blood

(b) Produces cells

(c) Lubricates the heart [/4

(d) Carries oxygen

9. The thickest layer of heart wall is;

(a) Endocardium

(b) Epicardium

(c) Myocardium [4

(d) Pericardium

10. Endocardium is made of;

(a) Muscle tissue

(b) Connective tissue

(c) Epithelial cells [4

(d) Nerve tissue

11. How many chambers are present in human heart?
(a) Two

(b) Three



(c) Four [4

(d) Five

12. The upper chambers of heart are called;
(a) Ventricles

(b) Atria ['4

(c) Valves

(d) Septa

13. Which septum separates left and right atria?
(a) Interventricular septum

(b) Atrioventricular septum

(c) Interatrial septum ['4

(d) None of these

14. Interventricular septum is;

(a) Thinner than interatrial septum

(b) Equal in thickness

(c) Thicker than interatrial septum [4

(d) Absent

15. Tricuspid valve is present between;



(a) Left atrium and left ventricle

(b) Right atrium and right ventricle [/4

(c) Left ventricle and aorta

(d) Right ventricle and pulmonary artery
16. Pulmonary valve is located at the base of;
(a) Aorta

(b) Pulmonary artery [74

(c) Vena cava

(d) Left atrium

17. The function of semilunar valves is to;
(a) Allow blood into atria

(b) Prevent backflow into ventricles [4

(c) Pump blood

(d) Carry oxygen

18. Pulmonary circulation refers to;

(a) Blood supply to body

(b) Blood supply to lungs [4

(c) Blood supply to heart



(d) Blood supply to brain

19. During ventricular systole;

(a) AV valves open

(b) Semilunar valves close

(c) AV valves close and semilunar valves open [74
(d) All valves close

20. The "dubb” sound of heart is produced by;

(a) Closing of AV valves

(b) Opening of AV valves

(c) Closing of semilunar valves [4

(d) Opening of semilunar valves

21. The pacemaker (SA node) is composed of;
(a) Nerve cells

(b) Smooth muscles

(c) Cardiac muscle cells ['4

(d) Connective tissue

22. The first electrical impulse of heartbeat is generated in;

(a) AV node



(b) Bundle of His

(c) SA node ['4

(d) Purkinje fibres

23. The main function of AV node is to;

(a) Initiate impulse

(b) Delay impulse transmission [/4

(c) Contract ventricles

(d) Pump blood

24. The delay of 0.15 sec between SA node and AV node helps in;
(a) Ventricular contraction first

(b) Simultaneous contraction

(c) Completion of atrial systole before ventricular systole [74
(d) Stopping heartbeat

25. Bundle of His divides into;

(a) Atria and ventricles

(b) Left and right branches [4

(c) Valves

(d) Capillaries



26. Purkinje fibres are located in;

(a) Atria

(b) Ventricular walls [4

(c) Septum only

(d) Valves

27. If electrical conduction is blocked, it may cause;
(a) Increased oxygen

(b) Irregular heartbeat [74

(c) Faster digestion

(d) High temperature

28. Artificial pacemaker is implanted near;

(a) SA node

(b) AV node [4

(c) Aorta

(d) Pulmonary artery

29. Daily blood flow through vessels in an adult is about;
(a) 1000 litres

(b) 3000 litres



(c) 8000 litres [4

(d) 12000 litres

30. Total length of blood vessels in human body is about;
(a) 10,000 km

(b) 50,000 km

(c) 96,000 km [4

(d) 150,000 km

31. Brain increases heart rate during;

(a) Sleep

(b) Rest

(c) Exercise and fever [4

(d) Meditation

32. Electrocardiograph is used to record;
(a) Blood flow

(b) Electrical activity of heart ['4

(c) Heart size

(d) Oxygen level

33. Electrodes in ECG are placed;



(a) Inside heart

(b) On skin surface [4

(c) In arteries

(d) In lungs

34. Absence of P wave indicates;
(a) Normal rhythm

(b) Arrhythmia (74

(c) High BP

(d) Fast heartbeat

35. Prolonged PR interval indicates;
(a) Normal heart

(b) First-degree heart block [/4

(c) Fast contraction

(d) Valve damage

36. QRS complex mainly represents;
(a) Atrial contraction

(b) Ventricular depolarization [/4

(c) Valve opening
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(d) Blood flow

37. ST segment abnormality may indicate;
(a) Healthy heart

(b) Ischemia or heart attack 74

(c) Low oxygen in lungs

(d) Valve closure

38. T wave represents;

(a) Atrial contraction

(b) Ventricular depolarization

(c) Ventricular repolarization [4

(d) Blood pressure

39. Normal QT interval duration is about;
(a) 0.10 sec

(b) 0.20 sec

(c) 0.40 sec [4

(d) 0.80 sec

40. Hyper-acute T wave indicates;

(a) Normal ECG

11
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(b) Early stage of myocardial infarction [/4

(c) Low heart rate

(d) Valve defect

41. Which feature enables arteries to withstand high pressure?
(a) Presence of valves

(b) Thick tunica media with elastic fibres [/4

(c) Large lumen

(d) Thin walls

42. Why do veins collapse when empty but arteries do not?
(a) Veins have no lumen

(b) Arteries have valves

(c) Arteries have thicker muscular walls [/4

(d) Veins carry oxygenated blood

43. Which statement is correct about pulmonary vessels?
(a) Pulmonary artery carries oxygenated blood

(b) Pulmonary vein carries deoxygenated blood

(c) Pulmonary artery carries deoxygenated blood [4

(d) Both carry oxygenated blood



44. Capillaries are best suited for exchange because they;
(a) Have thick walls

(b) Have large diameter

(c) Are made of single cell layer [4

(d) Have valves

45. Which substance normally CANNOT pass through capillary walls?
(a) Oxygen

(b) Water

(c) Glucose

(d) Red blood cells [74

46. Interstitial fluid mainly forms due to;

(a) Low pressure in veins

(b) High pressure in capillaries ['4

(c) Valve action

(d) Heart contraction

47. Which vessel type has valves to prevent backflow?

(a) Arteries

(b) Capillaries
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(c) Veins ['4

(d) Arterioles

48. Arterioles regulate blood flow mainly by;
(a) Valve action

(b) Changing diameter (vasoconstriction/vasodilation) [74
(c) Pumping blood

(d) Filtering blood

49. Vasodilation in tissues occurs when;

(a) Oxygen level increases

(b) Carbon dioxide decreases

(c) Oxygen decreases and CO, increases ['4
(d) Blood pressure decreases

50. Pre-capillary sphincters control;

(a) Heartbeat

(b) Blood pressure

(c) Entry of blood into capillaries [/4

(d) Oxygen transport

51. Which vessel directly connects arterioles and venules?



(a) Artery

(b) Vein

(c) Capillary [4

(d) Aorta

52. Which layer of blood vessel is directly in contact with blood?
(a) Tunica externa

(b) Tunica media

(c) Tunica intima ['4

(d) Muscle layer

53. Which vessel has the slowest blood flow and why?

(a) Artery — due to pressure

(b) Vein — due to valves

(c) Capillary — due to small diameter and large surface area [/4
(d) Aorta - due to size

54. Which factor assists venous return to heart?

(a) High pressure

(b) Valve absence

(c) Skeletal muscle contraction [4
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(d) Thick walls

55. What happens when arterioles constrict?
(a) Blood flow increases

(b) Blood flow decreases [4

(c) Pressure decreases

(d) Capillaries expand

56. The velocity of blood flow is highest in;
(a) Capillaries

(b) Veins

(c) Aorta ['4

(d) Venules

57. Blood flow velocity is lowest in;

(a) Aorta

(b) Capillaries [4

(c) Veins

(d) Arterioles

58. Why is blood flow slowest in capillaries?

(a) Due to high pressure

16
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(b) Because of narrow diameter

(c) Due to largest total cross-sectional area [4

(d) Because of valves

59. Pulmonary circulation carries;

(a) Oxygenated blood from heart to body

(b) Deoxygenated blood to lungs and returns oxygenated blood to heart ['4
(c) Blood to coronary arteries

(d) Blood from liver to heart

60. Pulmonary trunk carries blood;

(a) From left atrium to lungs

(b) From right ventricle to lungs ['4

(c) From lungs to left atrium

(d) From right atrium to lungs

61. In systemic circulation, oxygenated blood is supplied to;
(a) Lungs only

(b) All body tissues except lungs [4

(c) Heart only

(d) Liver only



62. Coronary circulation supplies blood to;
(a) Lungs

(b) Liver

(c) Heart muscles [4

(d) Kidneys

63. Coronary veins drain into;

(a) Left atrium

(b) Right atrium (74

(c) Pulmonary artery

(d) Vena cava

64. Hepatic portal circulation is unique because;
(a) Arteries end in veins

(b) Veins end in capillaries ['4

(c) Blood flows directly to heart

(d) It carries only oxygenated blood

65. Function of hepatic portal circulation is;

(a) To supply blood to lungs
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(b) To remove harmful substances and store nutrients from alimentary

canal ['4

(c) To supply heart muscles

(d) To supply kidney filtration

66. Renal arteries carry blood;

(a) Away from kidneys

(b) To the kidneys [4

(c) From nephrons to veins

(d) To the heart

67. The afferent arteriole in the kidney;

(a) Carries blood away from glomerulus

(b) Supplies blood to glomerular capillaries ['4
(c) Drains blood into renal vein

(d) Forms vasa recta

68. Efferent arteriole divides to form;

(a) Only glomerular capillaries

(b) Peri-tubular capillaries and vasa recta [4

(c) Renal veins
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(d) Arterioles in cortex only

69. Blood pressure is defined as;

(a) Volume of blood in arteries

(b) Force exerted by blood against the walls of blood vessels [74

(c) Flow rate of blood in veins

(d) Heart contraction strength only

70. Systolic blood pressure represents;

(@) Minimum arterial pressure

(b) Maximum arterial pressure during ventricular contraction ['4

(c) Pressure in veins

(d) Pressure in capillaries

71. Diastolic blood pressure represents;

(a) Maximum arterial pressure

(b) Minimum arterial pressure before next ventricular contraction [/4
(c) Pressure in pulmonary artery

(d) Pressure in aorta only

72. Normal arterial blood pressure in a young adult is approximately;

(a) 100/60 mm Hg
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(b) 120/80 mm Hg [4

(c) 140/90 mm Hg

(d) 110/70 mm Hg

73. Baroreceptors, which detect blood pressure changes, are located in;
(a) Pulmonary artery and veins

(b) Carotid arteries and aortic arch ['4

(c) Renal artery only

(d) Coronary arteries

74. When blood pressure falls, baroreceptors trigger;

(a) Vasodilation and decreased heart rate

(b) Vasoconstriction and increased heart rate and contraction force [4
(c) Secretion of ANH only

(d) Decreased cardiac output

75. Long-term regulation of blood pressure is mainly controlled by;
(a) Baroreceptors

(b) Hormones affecting blood volume [74

(c) Heart valves

(d) Skeletal muscles
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76. Antidiuretic hormone (ADH) raises blood pressure by;

(a) Increasing urine output

(b) Retaining water in blood and constricting arterioles [/4

(c) Dilating arterioles

(d) Increasing sodium excretion

77. Atrial natriuretic hormone (ANH) lowers blood pressure by;
(a) Increasing heart rate

(b) Constricting arterioles

(c) Promoting excretion of salts and water in urine [4

(d) Retaining water in kidneys

78. Stretching of the right atrium due to increased blood volume triggers
secretion of;

(a) ADH

(b) Aldosterone

(c) ANH [4

(d) Cortisol

79. Vasoconstriction of arterioles by ADH results in;

(a) Decreased blood pressure



(b) Increased blood pressure [4

(c) Increased urine volume

(d) Vasodilation

80. Thirst mechanism, during low blood volume, is activated by;
(a) Kidneys only

(b) Brain receptors detecting decreased blood volume [4

(c) Heart valves

(d) Veins

81. Atherosclerosis is primarily caused by:

(a) Deposition of calcium in veins

(b) Deposition of fatty materials, cholesterol, smooth muscle cells in
arteries [4

(c) High oxygen content in blood

(d) Weak heart muscles

82. Arteriosclerosis refers to:

(a) Narrowing of veins

(b) Hardening of arterial walls due to calcium deposition ['4

(c) Formation of thrombus
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(d) Weakening of heart valves

83. Which of the following is the prime contributor to atherosclerosis?
(a) Calcium

(b) Cholesterol [4

(c) Water

(d) Hormones

84. Coronary angiography is used to:

(a) Measure blood pressure

(b) Examine blood vessels and chambers of heart using X-ray [/4

(c) Monitor heartbeat rhythm

(d) Treat thrombus directly

85. During angiography, what is the role of the contrast medium (dye)?
(a) To increase oxygen supply

(b) To make blood vessels visible in X-ray [/4

(c) To dilate arteries

(d) To measure cholesterol levels

86. Thrombosis can lead to:

(a) Stroke or heart attack depending on location [4
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(b) Low blood pressure only
(c) Heart murmur only
(d) Arrhythmia only

87. A thrombus that moves to another location in the circulatory system is
called:

(a) Embolus [4

(b) Plaque

(c) Angina

(d) Aneurysm

88. Angina pectoris occurs due to:

(a) Complete blockage of veins

(b) Temporary reduced blood supply to heart muscles during stress ['4
(c) Weak SA node

(d) Hardening of aorta only

89. Coronary bypass surgery is performed to:

(a) Remove thrombus from veins

(b) Bypass blocked coronary arteries using a healthy blood vessel [4

(c) Treat arrhythmia
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(d) Reduce cholesterol levels permanently
90. Post-bypass lifestyle management includes:
(a) Only medication

(b) Smoking cessation, low-fat diet, exercise, blood pressure and diabetes
control ['4

(c) Ignoring cholesterol levels

(d) No changes in diet or activity

91. Angioplasty is performed to:

(a) Remove a thrombus from veins

(b) Open a blocked or narrowed artery using a balloon catheter [74
(c) Measure blood pressure

(d) Monitor ECG

92. During angioplasty, what is the purpose of the balloon?
(a) To measure heart rate

(b) To dilate the narrowed section of artery ['4

(c) To inject contrast dye only

(d) To remove cholesterol

93. A stent is used to:



27

(a) Replace a heart valve

(b) Support artery walls and keep the artery open ['4

(c) Measure blood pressure

(d) Dissolve thrombus

94. Hypertension is defined as:

(a) Blood pressure above 120/80

(b) Chronic elevation of blood pressure above 140/90 [4

(c) Low blood pressure

(d) Normal blood pressure during exercise

95. Which of the following is a major effect of prolonged hypertension?
(a) Decreased heart size

(b) Congestive heart failure and damage to nephrons [4

(c) Increased oxygen in blood

(d) Faster recovery from heart attack

96. Brain haemorrhage due to hypertension occurs because:
(a) Cardiac muscles fail

(b) Rupture of blood vessels in brain due to high pressure [/4

(c) Narrowing of arteries only
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(d) Low oxygen in blood
97. Congestive heart failure occurs when:
(a) Heart pumps blood effectively

(b) Heart is unable to pump blood effectively and blood is retained in heart
and lungs ['4

(c) Only veins are blocked

(d) Blood pressure drops below 80/50

98. The lymphatic system primarily:

(a) Pumps oxygenated blood to tissues

(b) Transports lymph and returns interstitial fluid to blood [4
(c) Filters urine in kidneys

(d) Controls heartbeat

99. Lymph is formed when:

(a) Blood enters lymph nodes

(b) Interstitial fluid enters lymph capillaries ['4
(c) Blood plasma becomes oxygenated

(d) Veins expand

100. Flow of lymph is maintained by:
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(a) Heartbeat only

(b) Skeletal muscle activity, movement of viscera, breathing movements [74
(c) Capillary pressure only

(d) Brain control center

101. One main function of the lymphatic system is:

(a) To produce red blood cells only

(b) To return excess interstitial fluid and dissolved substances to blood [74
(c) To pump oxygenated blood to tissues

(d) To remove CO, from lungs

102. Approximately how much fluid leaves blood capillaries daily and is
returned by lymphatics?

(@) 1 litre

(b) 3 litres [4

(c) 5 litres

(d) 10 litres

103. Lymph nodes help defend the body by:
(a) Producing hormones

(b) Filtering lymph and destroying bacteria and viruses with lymphocytes
and macrophages [4



(c) Pumping blood
(d) Storing oxygen

104. Which organ filters blood and destroys foreign particles and aged
RBCs?

(a) Kidney

(b) Spleen [4

(c) Liver

(d) Pancreas

105. Spleen also functions to:
(a) Store RBCs [4

(b) Pump lymph

(c) Produce hormones

(d) Regulate heartbeat

106. Lymph nodes are masses of connective tissue containing:
(a) Neurons

(b) Lymphocytes [4

(c) Platelets

(d) Erythrocytes
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107. Lymph enters a lymph node through:
(a) Efferent vessels

(b) Afferent lymph vessels [74

(c) Arteries

(d) Veins

108. Lymph leaves a lymph node through:
(a) Afferent lymph vessels

(b) Efferent lymph vessel [4

(c) Capillaries

(d) Arterioles

109. Major lymphoid masses include:

(a) Spleen, thymus, tonsils, and adenoids [/4
(b) Heart, liver, lungs

(c) Kidneys, pancreas, gallbladder

(d) Veins and arteries

110. Lymphoid masses in alimentary canal are found in:

(a) Epithelium only

(b) Mucosa and submucosa ['4
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(c) Muscular layer

(d) Serosa only

EXERCISE

Multiple Choice Questions

1. Compared to vein, an artery;

(a) Has thinner walls

(b) Is located more superficially

(c) Carries blood away from an organ [4
(d) Has no internal valves

2. Bicuspid valve guards the opening between;
(a) Stomach and intestine

(b) Pulmonary vein and left atrium

(c) Right atrium and right ventricle

(d) Left atrium and left ventricle ['4

3. What is the state of bicuspid and tricuspid valves at the end of the first
heart sound?

(a) Bicuspid is closed, tricuspid is open
(b) Bicuspid is open, tricuspid is closed
(c) Both are open

(d) Both are closed [4
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4. By beating at normal speed, our heart pumps how much blood per
minute?

(a) 2 litres

(b) 3 litres

(c) 5 litres [74

(d) 8 litres

5. Closure of tricuspid and bicuspid valves produces sound;
(a) "Lubb" ['4

(b) "Dubb”

(c) First Lubb then "Dubb"”

(d) None of these but "murmurs”

6. SA-node initiates heartbeat in;

(a) Right atrium only [74

(b) Right atrium and partially left also
(c) Right and left both

(d) Left atrium and partially right also
7. Systolic pressure in young man is;

(a) 60 mm of Hg



(b) 80 mm of Hg

(c) 100 mm of Hg

(d) 120 mm of Hg ['4

8. Blood pressure is highest in and blood moves most slowly in;
(a) Veins, capillaries

(b) Arteries, capillaries ['4

(c) Capillaries, arteries

(d) Veins, arteries

9. Instead of normal "lub-dubb” sound, a "lub-hiss, lub-hiss" sound
indicates;

(a) Blocked coronary artery

(b) Damaged pacemaker

(c) Defective semilunar valve ['4
(d) High blood pressure

10. In humans which one is the other system for the transport of
materials, than blood circulatory system?

(a) Lymphatic system ['4
(b) Digestive system

(c) Nervous system

34



35

(d) Respiratory system
Short Questions

1. What is the main difference between the walls of an artery and a vein?

Answer: The walls of arteries are thick, muscular, and elastic to withstand
high pressure from the heart, whereas the walls of veins are thin and less
muscular because blood flows under low pressure. Veins also have valves
to prevent backflow; arteries do not.

2. Enlist the four valves present in heart and also state their locations.
Answer:

e Bicuspid (Mitral) Valve: Between left atrium and left ventricle

e Tricuspid Valve: Between right atrium and right ventricle

e Aortic Semilunar Valve: At the opening of aorta from left ventricle

e Pulmonary Semilunar Valve: At the opening of pulmonary artery from
right ventricle

3. State the phases of heartbeat.
Answer:

e Atrial Systole: Atria contract, pushing blood into ventricles
e Ventricular Systole: Ventricles contract, pumping blood into arteries
e Diastole: Both atria and ventricles relax, chambers fill with blood

4. List the principles and uses of Electrocardiogram.

Answer: Principle: ECG records the electrical activity of the heart generated
by cardiac impulses. Electrodes placed on the skin detect these electrical
potentials.
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Uses:

e Diagnose arrhythmia (irregular heartbeat)
e Detect heart blocks and myocardial infarction
e Monitor effectiveness of treatments like pacemaker or drugs

5. Define angiography and angioplasty.
Answer:

e Angiography: X-ray examination of blood vessels using a catheter
and contrast dye to detect blockages or abnormalities.

e Angioplasty: A procedure to open a blocked or narrowed artery using
a balloon catheter; sometimes a stent is placed to keep the artery
open.

6. What is meant by Purkinje fibres?

Answer: Purkinje fibres are specialized cardiac muscle fibers located in the
walls of ventricles. They conduct electrical impulses rapidly, causing
simultaneous contraction of ventricles.

7. What do you mean by vasoconstriction and vasodilation?
Answer:

e Vasoconstriction: Narrowing of blood vessels due to contraction of
circular muscles in the vessel walls, reducing blood flow.

e Vasodilation: Widening of blood vessels due to relaxation of circular
muscles, increasing blood flow.

8. What is the rate of blood flow in different types of blood vessels?
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Answer:

e Aorta: 450-500 mm/sec (fastest)
Arteries and arterioles: Gradually slower

e Capillaries: 0.1 mm/sec (slowest for exchange)
Venules and veins: 250-300 mm/sec

e Vena cavae: 250-300 mm/sec

9. State the role of baroreceptors and volume receptors in regulating the
blood pressure.

Answer:

e Baroreceptors: Pressure sensors in carotid arteries and aortic arch;
detect fall in blood pressure and send signals to brain, which
increases heart rate, force of contraction, and causes
vasoconstriction to restore BP.

e Volume receptors: Found in atria; detect blood volume changes and
regulate secretion of ADH and ANH, controlling water and salt
balance to maintain BP.

10. Differentiate between thrombus and embolus.

Answer: A thrombus is a solid mass or clot formed in a blood vessel, which
may partially or completely block blood flow. An embolus is a thrombus or
other material that detaches from its original site and is carried by the
blood to another location, where it can block blood flow in a different
vessel.
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LONG QUESTIONS

Q1: Describe the structure of the walls of the heart and rationalize the
thickness of the walls of each chamber.

< Answer:

The heart wall is specially structured to perform efficient pumping of blood
to both lungs and the entire body. It is made up of three distinct layers,
each with a defined role. The thickness of the walls varies in different
chambers to meet their functional demands.

1. Epicardium (Outer Layer)

e Also called visceral pericardium.
e Composed of connective tissue and a thin layer of mesothelial cells.

Function:

e Protects the heart against friction inside the pericardial cavity.
e Provides mechanical support and reduces wear during constant
contraction.

2. Myocardium (Middle Muscular Layer)

e Composed of striated cardiac muscle fibers.
e [t is the thickest layer, responsible for contraction and pumping of
blood.

Thickness varies according to the workload of each chamber:

e Left Ventricle: Thickest; pumps blood to the whole body — requires
high pressure.
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e Right Ventricle: Moderately thick; pumps blood to lungs — low
pressure needed.

e Atria: Thin walls; only push blood into ventricles — minimal pressure
needed.

Reasoning:

The myocardial thickness directly corresponds to the resistance against
which the chamber pumps. High-resistance systemic circulation requires
thick left ventricular walls, while low-resistance pulmonary circulation
requires moderate thickness.

3. Endocardium (Inner Layer)
e Made of thin endothelial cells.
Function:

e Provides a smooth inner lining to minimize friction.

e Prevents damage to blood cells and formation of clots.

e Forms valves and supports conduction system structures like
Purkinje fibers.

4. Rationalization of Wall Thickness

e Left Ventricle: Thickest — pumps blood to entire body.
e Right Ventricle: Moderate — pumps blood to lungs.
e Atria: Thin — only pump into ventricles.

Thickness is proportional to pressure required and distance blood must
travel. This ensures efficient circulation without overworking the heart.

Diagram:
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Epicardium
(Outer Layer)

To Lungs

Thick Myocardium
(Left Ventricle)

Moderate Myocardium
(Right Ventricle)

| Right Atrium l N : :
Thin Myocardium
3 "~ (Atria)

Endocardium
(Inner Layer) J

4+ Summary:

e Heart wall has three layers:

e Epicardium — protective layer

e Myocardium — muscular, responsible for pumping
e Endocardium — smooth inner lining

Wall thickness varies to match functional demands:
Left ventricle > Right ventricle > Atria

Proper thickness ensures efficient blood flow, correct pressure generation,
and minimal energy loss.

Q2: Describe the flow of blood through the heart as regulated by the
valves.

< Answer:
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The heart functions as a dual pump that ensures unidirectional flow of
blood through the pulmonary and systemic circuits. This flow is carefully
regulated by four valves, which prevent backflow and coordinate the
cardiac cycle.

1. Right Side of the Heart

e Deoxygenated blood from the body enters the right atrium through
the superior and inferior vena cava.

e Tricuspid valve (right atrioventricular valve) opens, allowing blood to
flow from the right atrium into the right ventricle.

e During ventricular systole (contraction), the tricuspid valve closes to
prevent backflow into the atrium.

e Blood is then pumped through the pulmonary semilunar valve into the
pulmonary artery, which carries it to the lungs for oxygenation.

Key Points:

e Tricuspid valve ensures right atrium — right ventricle flow only.
e Pulmonary valve ensures blood moves only to lungs, preventing
backflow during relaxation.

2. Left Side of the Heart

e Oxygenated blood from the lungs enters the left atrium via the
pulmonary veins.

e Bicuspid (mitral) valve opens, allowing blood to flow into the left
ventricle.

e During ventricular systole, the bicuspid valve closes, preventing blood
from returning to the atrium.
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e Blood is then pumped through the aortic semilunar valve into the
aorta, which distributes it to the whole body.

Key Points:

e Bicuspid valve ensures left atrium — left ventricle flow only.
e Aortic valve ensures blood moves into systemic circulation,
preventing backflow into the ventricle.

3. Coordinated Valve Function

e Atrioventricular valves (tricuspid and bicuspid) prevent backflow into
atria during ventricular contraction.

e Semilunar valves (pulmonary and aortic) prevent backflow into
ventricles during relaxation.

e Together, these valves maintain unidirectional flow and ensure
efficient cardiac output.

Diagram:
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4 Summary:

Blood flows in one direction: body — right atrium — right ventricle — lungs
— left atrium — left ventricle — body.

Four valves regulate the flow:

Tricuspid: RA — RV

Pulmonary: RV — Pulmonary artery
Bicuspid (Mitral): LA — LV

e Aortic: LV — Aorta

Proper valve function prevents backflow, ensures efficient oxygen delivery,
and maintains cardiac rhythm.

Q3: Explain how a heartbeat is initiated and controlled.
s Answer:

The heartbeat is a coordinated contraction of the heart muscles that is
initiated and regulated by specialized cardiac tissues and nervous control
to maintain efficient blood flow.

1. Initiation of Heartbeat

e The heartbeat begins in the Sinoatrial (SA) node, also called the
pacemaker.
o Located in the upper wall of the right atrium.
o Consists of a small cluster of specialized cardiac muscle cells
capable of generating spontaneous electrical impulses.
e The SA node sends an electrical impulse across the walls of both
atria.



44

o This causes atrial contraction (atrial systole) and pushes blood
into the ventricles.
e The impulse then reaches the Atrioventricular (AV) node, located at
the lower portion of interatrial septum.
o There is a 0.15-second delay here, allowing atria to finish
contracting before the ventricles start.
e From the AV node, impulses travel to the Atrioventricular bundle
(Bundle of His) in the interventricular septum.
o The bundle divides into left and right branches, ending in
Purkinje fibers.
o Stimulation of Purkinje fibers causes almost simultaneous
ventricular contraction (ventricular systole).

2. Control of Heartbeat
The SA node and AV node maintain the natural rhythm of the heart.
Brain influence:

e Medulla oblongata regulates heart rate via the autonomic nervous
system.

e Sympathetic nerves increase heart rate during stress, exercise, or
fever.

e Parasympathetic nerves decrease heart rate during rest or sleep.

e If the SA node is weak or damaged, an artificial pacemaker can be
surgically implanted near the AV node to emit electrical signals and
maintain a normal heartbeat.

4+ Summary:

e Heartbeat is initiated by the SA node, the natural pacemaker.
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e Impulse travels: SA node — atria — AV node — Bundle of His —
Purkinje fibers — ventricles.

Heart rate is controlled by:

Intrinsic pacemaker activity (SA & AV nodes)

e Brain's autonomic nervous system

e Hormones and external stimuli (exercise, stress)

e Artificial pacemakers can replace weak SA node activity.

Q4: Describe the detailed structure of arteries, veins, and capillaries.
s Answer:

The circulatory system in humans consists of three main types of blood
vessels: arteries, veins, and capillaries. Each of these vessels has a
structure specifically designed to perform its function efficiently.

1. Arteries
Function:

e Arteries carry blood away from the heart to different parts of the
body.

e Oxygenated blood is carried by all arteries except pulmonary arteries,
which carry deoxygenated blood to the lungs.

Structure of arterial walls:

Arterial walls are thick and strong because they must withstand high
pressure from blood pumped by the heart. Each artery has three layers:

1. Tunica externa (adventitia):
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e Outermost layer made of connective tissue and elastic fibers.
e Provides strength, elasticity, and protection to the artery.

Tunica media:

e Thick muscular layer of smooth muscle and elastic fibers.

e This layer allows arteries to stretch during systole (ventricular
contraction) and recoil during diastole, maintaining blood pressure
and continuous flow.

e |tis the thickest layer in arteries due to the high pressure of blood.

Tunica intima:

e Innermost layer consisting of thin endothelial cells lining the lumen.
e Reduces friction, allowing blood to flow smoothly.

Branches:

e Arteries divide into arterioles, which further branch into capillaries,
ensuring delivery of blood to every tissue.

Key Feature:

e The thickness and elasticity of arteries allow them to withstand and
regulate high-pressure blood flow.

2. Veins
Function:

e Veins carry blood towards the heart.
e Most veins carry deoxygenated blood, except pulmonary veins, which
carry oxygenated blood from the lungs to the heart.
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Structure of vein walls:

e Veins have the same three layers as arteries, but they are thinner
because veins do not experience high pressure:

Tunica externa:

e Outer layer of connective tissue and elastic fibers.
e Provides support, but is thinner than in arteries.

Tunica media:

e Thinner muscular layer with few elastic fibers.
e Since pressure is low, veins do not need thick walls.

Tunica intima:
e Innermost layer of endothelial cells lining the lumen.
Special features of veins:

e Semilunar valves prevent backflow of blood.

e Veins rely on surrounding muscle contraction to help blood return to
the heart.

e When empty, veins collapse unlike arteries which remain hollow.

Key Feature:

e Thin walls and valves make veins suitable for low-pressure blood flow
back to the heart.

3. Capillaries

Function:
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e Capillaries are the sites of exchange of materials (oxygen, nutrients,
and wastes) between blood and body tissues.
e They connect arterioles to venules.

Structure of capillaries:

e Walls are only one layer of endothelial cells, making them extremely
thin.

e Lumen is very narrow (~8 micrometres), allowing RBCs to pass single
file.

Key Features of Capillaries:

e Permeable walls: Allow exchange of water, nutrients, gases, and
small proteins.

e Some materials are taken up by endocytosis and released by
exocytosis.

e Interstitial fluid leaks into tissues due to capillary pressure, delivering
nutrients.

e Certain WBCs can squeeze out to fight infections.

Reason for structure:

e Single-layer walls maximize diffusion efficiency, essential for nutrient
and gas exchange at the cellular level.

Comparison and Rationalization:

e Arteries: Thick muscular wall — withstand high pressure, carry blood
away from heart.

e Veins: Thin wall, valves — carry blood to the heart under low
pressure, prevent backflow.
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e Capillaries: Single-layer walls — facilitate exchange between blood
and tissues.

Each vessel’s structure matches its function, ensuring efficient circulation
and homeostasis.

Q5: Describe the role of precapillary sphincters in regulating the flow
of blood through capillaries.

< Answer:

Precapillary sphincters are rings of smooth muscle located at the junctions
of arterioles and capillaries. They act as gatekeepers, regulating how much
blood enters each capillary bed.

Structure and Location:

e Found at the entry of each capillary from an arteriole.

e Made of circular smooth muscle fibers.

e Each sphincter controls blood flow into the capillary network in a
tissue.

Function:
Regulation of blood flow:

e Contraction of sphincters (vasoconstriction) reduces or stops blood
flow into the capillaries.

e Relaxation of sphincters (vasodilation) allows blood to flow into the
capillaries.

Response to tissue needs:
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e High metabolic activity: Cells need more oxygen and nutrients —
sphincters relax — increased blood flow.

e Low metabolic activity: Cells need less oxygen — sphincters contract
— reduced blood flow.

Efficient circulation:

e Prevents unnecessary loss of blood into tissues.
e Ensures oxygen and nutrients are delivered where needed.

Integration with nervous and chemical signals:

e Nervous stimulation: Can constrict sphincters during stress or cold.
e Chemical signals: Histamine, CO,, and other metabolites can relax
sphincters to increase local blood flow.

Rationale:

e Capillaries are delicate and thin-walled, so not all capillaries need to
be open at all times.

e Precapillary sphincters control distribution, maintaining efficient
blood flow and tissue perfusion.

e This system matches blood supply to demand, saving energy and
maintaining homeostasis.

4+ Summary:

e Precapillary sphincters are muscular rings at capillary entry points.

e They regulate blood flow into capillaries by constricting or relaxing.

e Function: Match blood supply to tissue metabolic needs — ensures
efficient nutrient and oxygen delivery.

e Controlled by nervous and chemical signals.
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Q6: Write the components of pulmonary circulation.
s Answer:

Pulmonary circulation is the blood pathway that carries deoxygenated
blood from the heart to the lungs and brings oxygenated blood back to the
heart. Its main function is to oxygenate blood and remove carbon dioxide.

Detailed Components:
1. Right Ventricle:

e Blood starts in the right ventricle, which pumps deoxygenated blood
out of the heart.

2. Pulmonary Trunk:

e Large artery leaving the right ventricle.
e Divides into the right and left pulmonary arteries.

3. Pulmonary Arteries (Right and Left):

e Carry deoxygenated blood to the respective lung.
e These arteries branch into smaller arterioles inside the lungs.

4. Pulmonary Arterioles and Capillaries:

e Arterioles further divide into capillaries surrounding alveoli (air sacs).
e Gas exchange occurs here: blood gains oxygen and releases carbon
dioxide.

5. Pulmonary Venules and Veins:



e Capillaries converge into venules, which unite to form pulmonary

veins.
e These veins carry oxygenated blood back to the left atrium of the

Right Ventricle

heart.
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4 Summary:

e Pulmonary circulation carries deoxygenated blood from the right
ventricle to lungs.

e Inthe lung capillaries, blood becomes oxygenated.

e Oxygenated blood returns to left atrium via pulmonary veins.

Q7: What are the main components of coronary, hepatic-portal and
renal circulation?

s Answer:
1. Coronary Circulation:

e Coronary circulation supplies oxygenated blood to the heart muscles.
The main components are:

e Right and left coronary arteries — arise from the aorta and branch into
smaller arteries and arterioles.

e Capillaries of the heart muscles — where oxygen and nutrients are
exchanged.

e Coronary veins and coronary sinus — collect deoxygenated blood
from heart muscles and drain into the right atrium.

2. Hepatic-Portal Circulation:

e Hepatic-portal circulation carries blood from the digestive organs to
the liver before it returns to the heart. Components include:

e Hepatic portal vein — collects nutrient-rich blood from the alimentary
canal and spleen.

e Liver capillaries (sinusoids) — nutrients and toxins are filtered, stored,
or detoxified.

e Hepatic veins — carry processed blood from liver to the inferior vena
cava, then to the heart.
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3. Renal Circulation:

Renal circulation supplies blood to the kidneys for filtration and urine
formation. Components are:

e Renal arteries — carry oxygenated blood to kidneys.

e Afferent arterioles — glomerular capillaries — efferent arterioles —
peritubular capillaries and vasa recta — for filtration and nutrient
exchange in nephrons.

e Renal veins — collect filtered blood and return it to the inferior vena

cava.
4+ Summary:

e Coronary circulation — heart muscles.

e Hepatic-portal circulation — digestive organs to liver.

e Renal circulation — kidneys for filtration.

e All systems include arteries — capillaries — veins for effective blood
flow.

Q8: Define blood pressure and explain systolic and diastolic pressure.
s Answer:
Blood Pressure:

Blood pressure is the force exerted by blood against the inner walls of
blood vessels, especially arteries. This pressure helps to circulate blood
throughout the body from the heart to all tissues.

Systolic Pressure:

Systolic pressure is the maximum pressure in arteries when the ventricles
contract (ventricular systole) and pump blood into the aorta and pulmonary
arteries. In a normal young adult, it is about 120 mm Hg.
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Diastolic Pressure:

Diastolic pressure is the minimum pressure in arteries when the ventricles
relax (diastole) between heartbeats. It represents the pressure when the
heart is at rest. In a normal young adult, it is about 80 mm Hg.

Blood pressure is usually written as 120/80 mm Hg, where the first value is
systolic and the second is diastolic pressure.

4+ Summary:

e Blood pressure = force of blood on artery walls.

e Systolic pressure: during contraction (high pressure).
e Diastolic pressure: during relaxation (low pressure).
e Normal value = 120/80 mm Hg.

Q9: Identify the factors causing atherosclerosis and arteriosclerosis.
A. Atherosclerosis
Definition:

Atherosclerosis is the accumulation of fatty materials, cholesterol, smooth
muscle cells, fibrin, and cellular debris in the inner walls of arteries, which
narrows the arterial lumen and restricts blood flow.

Causes / Factors:
1. High Cholesterol Diet:

e Excess cholesterol in blood deposits on arterial walls, forming
plaques.

2. Fatty Material Accumulation:

e Triglycerides and saturated fats can accumulate inside arteries.



3. Cellular Debris:
e Dead cells from arterial walls add to plaque formation.

4. Smooth Muscle Cell Proliferation:
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e Abnormal growth of smooth muscle cells in arterial wall contributes

to blockage.
5. Fibrin Deposition:
e Blood clotting proteins (fibrin) accumulate and narrow arteries.
6. Lifestyle Factors:
e Smoking, physical inactivity, obesity, and stress increase risk.
7. Genetic / Hereditary Factors:
e Family history of heart disease increases susceptibility.

Exam Point: Atherosclerosis is the prime cause of heart attacks due to
narrowed arteries and risk of thrombus formation.

B. Arteriosclerosis
Definition:

Arteriosclerosis is the hardening of arterial walls, usually caused by
calcium deposition, which reduces elasticity of arteries.

Causes / Factors:

1. Atherosclerosis Progression:



57

e Severe atherosclerosis often leads to arteriosclerosis.
2. Calcium Deposition in Arteries:

e Mineral buildup stiffens arterial walls.
3. Aging:

e Natural loss of elasticity in arteries with age.
4. Hypertension (High Blood Pressure):

e Continuous high pressure damages arterial walls, contributing to
hardening.

5. Chronic Kidney Disease:
e Alters calcium-phosphate balance, leading to arterial calcification.

Exam Point: Arteriosclerosis forces the heart to work harder and restricts
blood flow due to rigid arteries.

4+ Summary:

e Atherosclerosis: Fatty deposits, cholesterol, smooth muscle cells,
fibrin — Narrowed arteries — Heart attack risk.

e Arteriosclerosis: Hardening of arteries due to calcium deposition —
Stiff arteries — High cardiac workload.

e Common Risk Factors: Smoking, obesity, stress, sedentary lifestyle,
aging, hypertension, hereditary factors.

Q10: Write notes on Angina pectoris, heart attack, and heart failure.

Angina Pectoris:
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Angina pectoris is chest pain caused by reduced blood flow and oxygen
supply to the heart muscles. It usually occurs during physical exertion or
stress. The pain indicates that the heart’s oxygen demand is higher than its
supply, and it can be a warning sign for a future heart attack.

Heart Attack (Myocardial Infarction):

A heart attack occurs when blood flow in one or more coronary arteries is
blocked, usually due to the buildup of cholesterol and fats
(atherosclerosis). This blockage prevents oxygen and nutrients from
reaching parts of the heart muscles, causing them to die. Symptoms
include severe chest pain, shortness of breath, sweating, and weakness.
Immediate medical attention is required.

Heart Failure (Congestive Heart Failure):

Heart failure happens when the heart is unable to pump blood effectively to
meet the body’s needs. It can result from long-term hypertension, coronary
artery disease, or damage to heart muscles. Blood may accumulate in the
heart and lungs, causing swelling, breathlessness, and fatigue.

Diagram:
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4 Summary:

e Angina pectoris is a warning sign caused by temporary lack of oxygen
in heart muscles.

e Heart attack is a serious condition caused by complete blockage of
coronary arteries.

e Heart failure occurs when the heart cannot pump enough blood to the
body, leading to congestion and fluid retention.
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Q11: Outline the main principles of coronary bypass and angioplasty.
Coronary Bypass Surgery:

This surgery is performed to restore blood flow to heart muscles when
coronary arteries are blocked. A healthy blood vessel is taken from the
patient’s leg, arm, chest, or abdomen. One end of this vessel is attached
above the blocked artery and the other end below it. This allows blood to
bypass the blocked area and supply oxygen and nutrients to the heart
muscles. Bypass surgery does not cure the underlying disease
(atherosclerosis), so lifestyle changes are necessary to prevent future
blockages.

Angioplasty:

Angioplasty is a less invasive procedure to open a narrowed or blocked
coronary artery. A small balloon attached to a catheter is guided into the
narrowed section of the artery. When the balloon is inflated, it pushes the
artery walls outward, improving blood flow. Often, a stent (a small metal
mesh tube) is placed in the artery to keep it open permanently.

4+ Summary:

e Coronary bypass redirects blood around a blocked artery using a
healthy vessel.

e Angioplasty opens a narrowed artery using a balloon, often with a
stent to keep it open.

Both procedures aim to restore proper blood flow to heart muscles and
prevent heart attacks.
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Q12: Define hypertension and describe the factors that regulate blood
pressure and can lead to hypertension and hypotension.

+ Definition:

Hypertension is a chronic condition in which blood pressure remains
consistently high, usually above 140/90 mmHg. It increases the risk of
heart diseases, stroke, kidney damage, and other complications.

Factors Regulating Blood Pressure:

1. Baroreceptors: Pressure-sensitive receptors in the carotid arteries and
aortic arch detect changes in blood pressure and send signals to the brain.
The brain then adjusts heart rate and arteriolar constriction to maintain
normal pressure.

2. Volume Receptors and Hormones:

e ADH (Antidiuretic Hormone): Secreted by posterior pituitary;
increases water retention in kidneys and constricts arterioles, raising
blood pressure.

e ANH (Atrial Natriuretic Hormone): Secreted by atrial walls; promotes
excretion of salts and water, lowering blood pressure.

e Nervous System: Sympathetic nerves can constrict or dilate
arterioles to maintain blood flow to tissues.

e Kidneys: Control blood volume by regulating water and salt balance.

Factors Leading to Hypertension:

e Excessive salt intake, obesity, stress, smoking, genetic predisposition,
or abnormalities in nervous/hormonal regulation.

Factors Leading to Hypotension:
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Blood loss, dehydration, weak heart contraction, or hormonal
imbalance (low ADH or aldosterone).

4+ Summary:

Blood pressure is regulated by a combination of neural, hormonal, and renal
mechanisms. Disruption of these controls can lead to hypertension (high
BP) or hypotension (low BP), both of which can affect vital organs.

Q13: List the changes in life styles that can protect man from

hypertension and cardiac problems.

< Answer:

To prevent high blood pressure and heart diseases, following lifestyle

changes are recommended:

Healthy Diet: Reduce intake of salt, saturated fats, and cholesterol.
Eat more fruits, vegetables, and whole grains.

Regular Physical Activity: Engage in daily exercise like walking,
jogging, or swimming to maintain a healthy heart and body weight.
Avoid Smoking and Alcohol: Smoking and excessive alcohol increase
blood pressure and damage the heart.

Stress Management: Practice relaxation techniques, meditation, or
hobbies to lower stress, which can trigger hypertension.

Maintain Healthy Weight: Avoid obesity by balancing calorie intake
and physical activity.

Regular Medical Checkups: Monitor blood pressure, cholesterol, and
heart health regularly to detect problems early.

4+ Summary: A combination of healthy eating, exercise, stress control, and
avoiding harmful habits significantly reduces the risk of hypertension and

cardiac diseases.
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Q14: Describe the structure and role of lymph capillaries, lymph

vessels and lymph ducts.

< Answer:

1. Lymph Capillaries:

Lymph capillaries are the smallest lymphatic vessels, found in almost
all tissues, except the central nervous system, bone marrow, and
avascular tissues.

They are blind-ended, meaning one end is closed, allowing interstitial
fluid (tissue fluid) to enter.

The walls of lymph capillaries are very thin and permeable, even more
so than blood capillaries, which allows not only water and small
molecules but also large molecules like proteins and lipids to enter.
The fluid collected in these capillaries is called lymph, which carries
nutrients, waste materials, and immune cells.

Lymph capillaries form a network that ensures every tissue has
access to fluid drainage.

2. Lymph Vessels:

Lymph capillaries merge to form larger lymph vessels (also called
lymphatics).

These vessels have valves that prevent the backflow of lymph,
ensuring it flows in one direction toward the thoracic region.

The movement of lymph through these vessels is assisted by skeletal
muscle contractions, breathing movements, and movements of
internal organs, since lymph vessels lack a central pump like the
heart.
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e Lymph vessels transport lymph from tissues toward lymph nodes and

eventually toward major lymph ducts.
3. Lymph Ducts:
Lymph vessels drain into two main lymph ducts:

e Right lymphatic duct — drains lymph from the right upper limb, right
side of the head, and right thorax.

e Thoracic duct — drains lymph from the rest of the body (left side and
lower body).

e Both ducts empty lymph into the subclavian veins, returning it to the
bloodstream.

e This process ensures fluid balance in the body and prevents the
accumulation of excess tissue fluid.

4. Role of the Lymphatic System:

e Fluid balance: Returns excess tissue fluid and proteins to the blood.

e Immune defense: Lymph nodes filter lymph, trapping bacteria,
viruses, and foreign particles. Lymphocytes and macrophages in
lymph nodes destroy these invaders.

e Transport of nutrients: Lipids absorbed from the intestine are
transported via lymph vessels.

e Removal of waste: Lymph collects metabolic wastes from tissues
and returns them to the bloodstream for excretion.

4+ Summary: Lymph capillaries absorb excess tissue fluid and large
molecules. Lymph vessels transport the lymph with the help of valves and
body movements. Lymph ducts return lymph to the bloodstream,
maintaining fluid balance, immune defense, and nutrient transport.
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INQUISITIVE QUESTIONS

Q1: Why is the pressure in the pulmonary circulation lower than in the
systemic circulation?

< Answer:

The pressure in pulmonary circulation is lower than in systemic circulation
because the lungs are close to the heart and the pulmonary arteries only
need to pump blood a short distance. Unlike systemic arteries, pulmonary
arteries do not have to deliver blood to the entire body, so they face much
less resistance. The walls of pulmonary arteries are thinner and less
muscular compared to systemic arteries, as they do not need to withstand
high pressure. This lower pressure ensures that the delicate capillaries in
the lungs are not damaged and allows efficient gas exchange of oxygen
and carbon dioxide.

4+ Summary:

Pulmonary circulation has low pressure due to short distance, less
resistance, and delicate lung capillaries, ensuring safe and efficient gas
exchange.

Q2: Why is it so important for the human heart to develop early and
begin functioning within the developing embryo?

< Answer:
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The human heart must develop early and start functioning in the embryo
because the embryo's cells need a continuous supply of oxygen and
nutrients for growth and development. At the early stages, the embryo is
too large to rely on simple diffusion alone. A functioning heart ensures
efficient circulation of blood, carrying oxygen and nutrients from the mother
to the developing tissues and removing waste products like carbon dioxide.
Early heart activity is crucial for proper organ formation and for supporting
the rapid growth of the embryo. Without a working heart, the embryo would
not survive.

4+ Summary:

The heart develops and functions early to deliver oxygen and nutrients,
remove wastes, and support rapid growth and organ formation in the
embryo.

Q3: Justify how vasoconstriction or vasodilation is reflective of
emotions.

< Answer:

Vasoconstriction and vasodilation are processes in which blood vessels
narrow or widen, controlled mainly by the autonomic nervous system.
These processes not only regulate blood flow but also reflect a person’s
emotional state.

When a person experiences stress, fear, or anger, the sympathetic nervous
system is activated. This causes vasoconstriction in certain blood vessels,
especially in the skin and extremities. As a result, blood pressure rises, and
more blood is directed to vital organs and muscles, preparing the body for a
“fight or flight” response. This shows a physiological response to emotions
like fear or stress.
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Conversely, during happiness, relaxation, or calmness, the parasympathetic
nervous system dominates. This triggers vasodilation, where blood vessels
widen, increasing blood flow to the skin and extremities. This can make a
person appear flushed or warm, reflecting relaxation or positive emotions.

Thus, the diameter of blood vessels changes in response to emotions,
linking our cardiovascular system directly to psychological states.

4+ Summary:

e Vasoconstriction: Narrowing of vessels — occurs during stress, fear,
or anger — increases blood pressure — prepares for “fight or flight.”

e Vasodilation: Widening of vessels — occurs during calmness or
happiness — increases skin blood flow — indicates relaxation.

Blood vessel responses reflect emotions through changes in circulation.

Q4: Justify in what way the blood circulatory system is dependent on
the lymphatic system.

< Answer:

The blood circulatory system and the lymphatic system work together to
maintain fluid balance and defend the body. Blood plasma continuously
leaks from the capillaries into body tissues as interstitial fluid, carrying
nutrients, oxygen, and wastes. If this fluid were not returned to the
bloodstream, blood volume would decrease, and circulation would be
inefficient.
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The lymphatic system collects this excess interstitial fluid, now called
lymph, through lymph capillaries. Lymph is transported via lymph vessels
and ducts, eventually returning it to the blood through the subclavian veins.
This process maintains blood volume and ensures continuous circulation.

Additionally, the lymphatic system filters lymph through lymph nodes,
removing bacteria, viruses, and foreign particles before the fluid returns to
blood. Without this system, the blood circulatory system would lose fluid,
proteins, and immune protection, leading to edema and increased risk of
infections.

4+ Summary:

e Blood plasma leaks into tissues — forms interstitial fluid.

e Lymphatic system collects fluid — returns it to blood — maintains
blood volume.

e Lymph nodes filter lymph — protect blood from infections.

Conclusion: Blood circulation is dependent on lymphatic system for fluid
balance and immunity.

Q5: Interpret why the swelling of the lymph nodes is a cause of
concern.

< Answer:

Lymph nodes are small, bean-shaped structures in the lymphatic system
that filter lymph and contain lymphocytes and macrophages to fight
infections. When pathogens like bacteria, viruses, or abnormal cells enter
the lymph, the lymph nodes work harder, causing them to swell.
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Swollen lymph nodes may indicate that the body is fighting an infection.
However, persistent or very large swelling can signal a more serious
problem, such as chronic infection, immune system disorder, or even
cancer (like lymphoma). This is why the swelling of lymph nodes is a cause
of concern, and medical evaluation is often needed to determine the
underlying cause.

4+ Summary:

Lymph nodes filter lymph and fight infections.
e Swelling occurs due to infection or immune activity.

Persistent or abnormal swelling may indicate serious health issues.
Early detection is important for treatment and prevention.

Q6: Trace the path of lymph from a lymph capillary until it is returned
to the blood.

< Answer:

Lymph begins as interstitial fluid in tissues, which enters the blind-ended
lymph capillaries due to the pressure of interstitial fluid. These lymph
capillaries are highly permeable, allowing larger molecules like proteins to
enter.

From the lymph capillaries, lymph flows into larger lymph vessels, which
contain valves to prevent backflow. Several lymph vessels then converge
into lymph ducts. The human body has two main lymph ducts: the right
lymphatic duct and the thoracic duct.
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The right lymphatic duct drains lymph from the right upper part of the body,
while the thoracic duct drains lymph from the rest of the body. Both ducts
empty the lymph into the subclavian veins, which return the lymph into the
bloodstream, completing the circulation.

4+ Summary:

e Lymph starts as interstitial fluid.

e Flows into lymph capillaries — lymph vessels — lymph ducts.

e Valves in lymph vessels ensure one-way flow.

e Right lymphatic duct and thoracic duct empty lymph into subclavian
veins.

e Lymph is finally returned to the blood.
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	(a) Endocardium 
	(b) Myocardium 
	(c) Epicardium ✅ 
	(d) Pleura 
	8. Pericardial cavity contains fluid which; 
	(a) Pumps blood 
	(b) Produces cells 
	(c) Lubricates the heart ✅ 
	(d) Carries oxygen 
	9. The thickest layer of heart wall is; 
	(a) Endocardium 
	(b) Epicardium 
	(c) Myocardium ✅ 
	(d) Pericardium 
	10. Endocardium is made of; 
	(a) Muscle tissue 
	(b) Connective tissue 
	(c) Epithelial cells ✅ 
	(d) Nerve tissue 
	11. How many chambers are present in human heart? 
	(a) Two 
	(b) Three 
	(c) Four ✅ 
	(d) Five 
	12. The upper chambers of heart are called; 
	(a) Ventricles 
	(b) Atria ✅ 
	(c) Valves 
	(d) Septa 
	13. Which septum separates left and right atria? 
	(a) Interventricular septum 
	(b) Atrioventricular septum 
	(c) Interatrial septum ✅ 
	(d) None of these 
	14. Interventricular septum is; 
	(a) Thinner than interatrial septum 
	(b) Equal in thickness 
	(c) Thicker than interatrial septum ✅ 
	(d) Absent 
	15. Tricuspid valve is present between; 
	(a) Left atrium and left ventricle 
	(b) Right atrium and right ventricle ✅ 
	(c) Left ventricle and aorta 
	(d) Right ventricle and pulmonary artery 
	16. Pulmonary valve is located at the base of; 
	(a) Aorta 
	(b) Pulmonary artery ✅ 
	(c) Vena cava 
	(d) Left atrium 
	17. The function of semilunar valves is to; 
	(a) Allow blood into atria 
	(b) Prevent backflow into ventricles ✅ 
	(c) Pump blood 
	(d) Carry oxygen 
	18. Pulmonary circulation refers to; 
	(a) Blood supply to body 
	(b) Blood supply to lungs ✅ 
	(c) Blood supply to heart 
	(d) Blood supply to brain 
	19. During ventricular systole; 
	(a) AV valves open 
	(b) Semilunar valves close 
	(c) AV valves close and semilunar valves open ✅ 
	(d) All valves close 
	20. The "dubb" sound of heart is produced by; 
	(a) Closing of AV valves 
	(b) Opening of AV valves 
	(c) Closing of semilunar valves ✅ 
	(d) Opening of semilunar valves 
	21. The pacemaker (SA node) is composed of; 
	(a) Nerve cells 
	(b) Smooth muscles 
	(c) Cardiac muscle cells ✅ 
	(d) Connective tissue 
	22. The first electrical impulse of heartbeat is generated in; 
	(a) AV node 
	(b) Bundle of His 
	(c) SA node ✅ 
	(d) Purkinje fibres 
	23. The main function of AV node is to; 
	(a) Initiate impulse 
	(b) Delay impulse transmission ✅ 
	(c) Contract ventricles 
	(d) Pump blood 
	24. The delay of 0.15 sec between SA node and AV node helps in; 
	(a) Ventricular contraction first 
	(b) Simultaneous contraction 
	(c) Completion of atrial systole before ventricular systole ✅ 
	(d) Stopping heartbeat 
	25. Bundle of His divides into; 
	(a) Atria and ventricles 
	(b) Left and right branches ✅ 
	(c) Valves 
	(d) Capillaries 
	26. Purkinje fibres are located in; 
	(a) Atria 
	(b) Ventricular walls ✅ 
	(c) Septum only 
	(d) Valves 
	27. If electrical conduction is blocked, it may cause; 
	(a) Increased oxygen 
	(b) Irregular heartbeat ✅ 
	(c) Faster digestion 
	(d) High temperature 
	28. Artificial pacemaker is implanted near; 
	(a) SA node 
	(b) AV node ✅ 
	(c) Aorta 
	(d) Pulmonary artery 
	29. Daily blood flow through vessels in an adult is about; 
	(a) 1000 litres 
	(b) 3000 litres 
	(c) 8000 litres ✅ 
	(d) 12000 litres 
	30. Total length of blood vessels in human body is about; 
	(a) 10,000 km 
	(b) 50,000 km 
	(c) 96,000 km ✅ 
	(d) 150,000 km 
	31. Brain increases heart rate during; 
	(a) Sleep 
	(b) Rest 
	(c) Exercise and fever ✅ 
	(d) Meditation 
	32. Electrocardiograph is used to record; 
	(a) Blood flow 
	(b) Electrical activity of heart ✅ 
	(c) Heart size 
	(d) Oxygen level 
	33. Electrodes in ECG are placed; 
	(a) Inside heart 
	(b) On skin surface ✅ 
	(c) In arteries 
	(d) In lungs 
	34. Absence of P wave indicates; 
	(a) Normal rhythm 
	(b) Arrhythmia ✅ 
	(c) High BP 
	(d) Fast heartbeat 
	35. Prolonged PR interval indicates; 
	(a) Normal heart 
	(b) First-degree heart block ✅ 
	(c) Fast contraction 
	(d) Valve damage 
	36. QRS complex mainly represents; 
	(a) Atrial contraction 
	(b) Ventricular depolarization ✅ 
	(c) Valve opening 
	(d) Blood flow 
	37. ST segment abnormality may indicate; 
	(a) Healthy heart 
	(b) Ischemia or heart attack ✅ 
	(c) Low oxygen in lungs 
	(d) Valve closure 
	38. T wave represents; 
	(a) Atrial contraction 
	(b) Ventricular depolarization 
	(c) Ventricular repolarization ✅ 
	(d) Blood pressure 
	39. Normal QT interval duration is about; 
	(a) 0.10 sec 
	(b) 0.20 sec 
	(c) 0.40 sec ✅ 
	(d) 0.80 sec 
	40. Hyper-acute T wave indicates; 
	(a) Normal ECG 
	(b) Early stage of myocardial infarction ✅ 
	(c) Low heart rate 
	(d) Valve defect 
	41. Which feature enables arteries to withstand high pressure? 
	(a) Presence of valves 
	(b) Thick tunica media with elastic fibres ✅ 
	(c) Large lumen 
	(d) Thin walls 
	42. Why do veins collapse when empty but arteries do not? 
	(a) Veins have no lumen 
	(b) Arteries have valves 
	(c) Arteries have thicker muscular walls ✅ 
	(d) Veins carry oxygenated blood 
	43. Which statement is correct about pulmonary vessels? 
	(a) Pulmonary artery carries oxygenated blood 
	(b) Pulmonary vein carries deoxygenated blood 
	(c) Pulmonary artery carries deoxygenated blood ✅ 
	(d) Both carry oxygenated blood 
	44. Capillaries are best suited for exchange because they; 
	(a) Have thick walls 
	(b) Have large diameter 
	(c) Are made of single cell layer ✅ 
	(d) Have valves 
	45. Which substance normally CANNOT pass through capillary walls? 
	(a) Oxygen 
	(b) Water 
	(c) Glucose 
	(d) Red blood cells ✅ 
	46. Interstitial fluid mainly forms due to; 
	(a) Low pressure in veins 
	(b) High pressure in capillaries ✅ 
	(c) Valve action 
	(d) Heart contraction 
	47. Which vessel type has valves to prevent backflow? 
	(a) Arteries 
	(b) Capillaries 
	(c) Veins ✅ 
	(d) Arterioles 
	48. Arterioles regulate blood flow mainly by; 
	(a) Valve action 
	(b) Changing diameter (vasoconstriction/vasodilation) ✅ 
	(c) Pumping blood 
	(d) Filtering blood 
	49. Vasodilation in tissues occurs when; 
	(a) Oxygen level increases 
	(b) Carbon dioxide decreases 
	(c) Oxygen decreases and CO₂ increases ✅ 
	(d) Blood pressure decreases 
	50. Pre-capillary sphincters control; 
	(a) Heartbeat 
	(b) Blood pressure 
	(c) Entry of blood into capillaries ✅ 
	(d) Oxygen transport 
	51. Which vessel directly connects arterioles and venules? 
	(a) Artery 
	(b) Vein 
	(c) Capillary ✅ 
	(d) Aorta 
	52. Which layer of blood vessel is directly in contact with blood? 
	(a) Tunica externa 
	(b) Tunica media 
	(c) Tunica intima ✅ 
	(d) Muscle layer 
	53. Which vessel has the slowest blood flow and why? 
	(a) Artery – due to pressure 
	(b) Vein – due to valves 
	(c) Capillary – due to small diameter and large surface area ✅ 
	(d) Aorta – due to size 
	54. Which factor assists venous return to heart? 
	(a) High pressure 
	(b) Valve absence 
	(c) Skeletal muscle contraction ✅ 
	(d) Thick walls 
	55. What happens when arterioles constrict? 
	(a) Blood flow increases 
	(b) Blood flow decreases ✅ 
	(c) Pressure decreases 
	(d) Capillaries expand 
	56. The velocity of blood flow is highest in; 
	(a) Capillaries 
	(b) Veins 
	(c) Aorta ✅ 
	(d) Venules 
	57. Blood flow velocity is lowest in; 
	(a) Aorta 
	(b) Capillaries ✅ 
	(c) Veins 
	(d) Arterioles 
	58. Why is blood flow slowest in capillaries? 
	(a) Due to high pressure 
	(b) Because of narrow diameter 
	(c) Due to largest total cross-sectional area ✅ 
	(d) Because of valves 
	59. Pulmonary circulation carries; 
	(a) Oxygenated blood from heart to body 
	(b) Deoxygenated blood to lungs and returns oxygenated blood to heart ✅ 
	(c) Blood to coronary arteries 
	(d) Blood from liver to heart 
	60. Pulmonary trunk carries blood; 
	(a) From left atrium to lungs 
	(b) From right ventricle to lungs ✅ 
	(c) From lungs to left atrium 
	(d) From right atrium to lungs 
	61. In systemic circulation, oxygenated blood is supplied to; 
	(a) Lungs only 
	(b) All body tissues except lungs ✅ 
	(c) Heart only 
	(d) Liver only 
	62. Coronary circulation supplies blood to; 
	(a) Lungs 
	(b) Liver 
	(c) Heart muscles ✅ 
	(d) Kidneys 
	63. Coronary veins drain into; 
	(a) Left atrium 
	(b) Right atrium ✅ 
	(c) Pulmonary artery 
	(d) Vena cava 
	64. Hepatic portal circulation is unique because; 
	(a) Arteries end in veins 
	(b) Veins end in capillaries ✅ 
	(c) Blood flows directly to heart 
	(d) It carries only oxygenated blood 
	65. Function of hepatic portal circulation is; 
	(a) To supply blood to lungs 
	(b) To remove harmful substances and store nutrients from alimentary canal ✅ 
	(c) To supply heart muscles 
	(d) To supply kidney filtration 
	66. Renal arteries carry blood; 
	(a) Away from kidneys 
	(b) To the kidneys ✅ 
	(c) From nephrons to veins 
	(d) To the heart 
	67. The afferent arteriole in the kidney; 
	(a) Carries blood away from glomerulus 
	(b) Supplies blood to glomerular capillaries ✅ 
	(c) Drains blood into renal vein 
	(d) Forms vasa recta 
	68. Efferent arteriole divides to form; 
	(a) Only glomerular capillaries 
	(b) Peri-tubular capillaries and vasa recta ✅ 
	(c) Renal veins 
	(d) Arterioles in cortex only 
	69. Blood pressure is defined as; 
	(a) Volume of blood in arteries 
	(b) Force exerted by blood against the walls of blood vessels ✅ 
	(c) Flow rate of blood in veins 
	(d) Heart contraction strength only 
	70. Systolic blood pressure represents; 
	(a) Minimum arterial pressure 
	(b) Maximum arterial pressure during ventricular contraction ✅ 
	(c) Pressure in veins 
	(d) Pressure in capillaries 
	71. Diastolic blood pressure represents; 
	(a) Maximum arterial pressure 
	(b) Minimum arterial pressure before next ventricular contraction ✅ 
	(c) Pressure in pulmonary artery 
	(d) Pressure in aorta only 
	72. Normal arterial blood pressure in a young adult is approximately; 
	(a) 100/60 mm Hg 
	(b) 120/80 mm Hg ✅ 
	(c) 140/90 mm Hg 
	(d) 110/70 mm Hg 
	73. Baroreceptors, which detect blood pressure changes, are located in; 
	(a) Pulmonary artery and veins 
	(b) Carotid arteries and aortic arch ✅ 
	(c) Renal artery only 
	(d) Coronary arteries 
	74. When blood pressure falls, baroreceptors trigger; 
	(a) Vasodilation and decreased heart rate 
	(b) Vasoconstriction and increased heart rate and contraction force ✅ 
	(c) Secretion of ANH only 
	(d) Decreased cardiac output 
	75. Long-term regulation of blood pressure is mainly controlled by; 
	(a) Baroreceptors 
	(b) Hormones affecting blood volume ✅ 
	(c) Heart valves 
	(d) Skeletal muscles 
	76. Antidiuretic hormone (ADH) raises blood pressure by; 
	(a) Increasing urine output 
	(b) Retaining water in blood and constricting arterioles ✅ 
	(c) Dilating arterioles 
	(d) Increasing sodium excretion 
	77. Atrial natriuretic hormone (ANH) lowers blood pressure by; 
	(a) Increasing heart rate 
	(b) Constricting arterioles 
	(c) Promoting excretion of salts and water in urine ✅ 
	(d) Retaining water in kidneys 
	78. Stretching of the right atrium due to increased blood volume triggers secretion of; 
	(a) ADH 
	(b) Aldosterone 
	(c) ANH ✅ 
	(d) Cortisol 
	79. Vasoconstriction of arterioles by ADH results in; 
	(a) Decreased blood pressure 
	(b) Increased blood pressure ✅ 
	(c) Increased urine volume 
	(d) Vasodilation 
	80. Thirst mechanism, during low blood volume, is activated by; 
	(a) Kidneys only 
	(b) Brain receptors detecting decreased blood volume ✅ 
	(c) Heart valves 
	(d) Veins 
	81. Atherosclerosis is primarily caused by: 
	(a) Deposition of calcium in veins 
	(b) Deposition of fatty materials, cholesterol, smooth muscle cells in arteries ✅ 
	(c) High oxygen content in blood 
	(d) Weak heart muscles 
	82. Arteriosclerosis refers to: 
	(a) Narrowing of veins 
	(b) Hardening of arterial walls due to calcium deposition ✅ 
	(c) Formation of thrombus 
	(d) Weakening of heart valves 
	83. Which of the following is the prime contributor to atherosclerosis? 
	(a) Calcium 
	(b) Cholesterol ✅ 
	(c) Water 
	(d) Hormones 
	84. Coronary angiography is used to: 
	(a) Measure blood pressure 
	(b) Examine blood vessels and chambers of heart using X-ray ✅ 
	(c) Monitor heartbeat rhythm 
	(d) Treat thrombus directly 
	85. During angiography, what is the role of the contrast medium (dye)? 
	(a) To increase oxygen supply 
	(b) To make blood vessels visible in X-ray ✅ 
	(c) To dilate arteries 
	(d) To measure cholesterol levels 
	86. Thrombosis can lead to: 
	(a) Stroke or heart attack depending on location ✅ 
	(b) Low blood pressure only 
	(c) Heart murmur only 
	(d) Arrhythmia only 
	87. A thrombus that moves to another location in the circulatory system is called: 
	(a) Embolus ✅ 
	(b) Plaque 
	(c) Angina 
	(d) Aneurysm 
	88. Angina pectoris occurs due to: 
	(a) Complete blockage of veins 
	(b) Temporary reduced blood supply to heart muscles during stress ✅ 
	(c) Weak SA node 
	(d) Hardening of aorta only 
	89. Coronary bypass surgery is performed to: 
	(a) Remove thrombus from veins 
	(b) Bypass blocked coronary arteries using a healthy blood vessel ✅ 
	(c) Treat arrhythmia 
	(d) Reduce cholesterol levels permanently 
	90. Post-bypass lifestyle management includes: 
	(a) Only medication 
	(b) Smoking cessation, low-fat diet, exercise, blood pressure and diabetes control ✅ 
	(c) Ignoring cholesterol levels 
	(d) No changes in diet or activity 
	91. Angioplasty is performed to: 
	(a) Remove a thrombus from veins 
	(b) Open a blocked or narrowed artery using a balloon catheter ✅ 
	(c) Measure blood pressure 
	(d) Monitor ECG 
	92. During angioplasty, what is the purpose of the balloon? 
	(a) To measure heart rate 
	(b) To dilate the narrowed section of artery ✅ 
	(c) To inject contrast dye only 
	(d) To remove cholesterol 
	93. A stent is used to: 
	(a) Replace a heart valve 
	(b) Support artery walls and keep the artery open ✅ 
	(c) Measure blood pressure 
	(d) Dissolve thrombus 
	94. Hypertension is defined as: 
	(a) Blood pressure above 120/80 
	(b) Chronic elevation of blood pressure above 140/90 ✅ 
	(c) Low blood pressure 
	(d) Normal blood pressure during exercise 
	95. Which of the following is a major effect of prolonged hypertension? 
	(a) Decreased heart size 
	(b) Congestive heart failure and damage to nephrons ✅ 
	(c) Increased oxygen in blood 
	(d) Faster recovery from heart attack 
	96. Brain haemorrhage due to hypertension occurs because: 
	(a) Cardiac muscles fail 
	(b) Rupture of blood vessels in brain due to high pressure ✅ 
	(c) Narrowing of arteries only 
	(d) Low oxygen in blood 
	97. Congestive heart failure occurs when: 
	(a) Heart pumps blood effectively 
	(b) Heart is unable to pump blood effectively and blood is retained in heart and lungs ✅ 
	(c) Only veins are blocked 
	(d) Blood pressure drops below 80/50 
	98. The lymphatic system primarily: 
	(a) Pumps oxygenated blood to tissues 
	(b) Transports lymph and returns interstitial fluid to blood ✅ 
	(c) Filters urine in kidneys 
	(d) Controls heartbeat 
	99. Lymph is formed when: 
	(a) Blood enters lymph nodes 
	(b) Interstitial fluid enters lymph capillaries ✅ 
	(c) Blood plasma becomes oxygenated 
	(d) Veins expand 
	100. Flow of lymph is maintained by: 
	(a) Heartbeat only 
	(b) Skeletal muscle activity, movement of viscera, breathing movements ✅ 
	(c) Capillary pressure only 
	(d) Brain control center 
	101. One main function of the lymphatic system is: 
	(a) To produce red blood cells only 
	(b) To return excess interstitial fluid and dissolved substances to blood ✅ 
	(c) To pump oxygenated blood to tissues 
	(d) To remove CO₂ from lungs 
	102. Approximately how much fluid leaves blood capillaries daily and is returned by lymphatics? 
	(a) 1 litre 
	(b) 3 litres ✅ 
	(c) 5 litres 
	(d) 10 litres 
	103. Lymph nodes help defend the body by: 
	(a) Producing hormones 
	(b) Filtering lymph and destroying bacteria and viruses with lymphocytes and macrophages ✅ 
	(c) Pumping blood 
	(d) Storing oxygen 
	104. Which organ filters blood and destroys foreign particles and aged RBCs? 
	(a) Kidney 
	(b) Spleen ✅ 
	(c) Liver 
	(d) Pancreas 
	105. Spleen also functions to: 
	(a) Store RBCs ✅ 
	(b) Pump lymph 
	(c) Produce hormones 
	(d) Regulate heartbeat 
	106. Lymph nodes are masses of connective tissue containing: 
	(a) Neurons 
	(b) Lymphocytes ✅ 
	(c) Platelets 
	(d) Erythrocytes 
	107. Lymph enters a lymph node through: 
	(a) Efferent vessels 
	(b) Afferent lymph vessels ✅ 
	(c) Arteries 
	(d) Veins 
	108. Lymph leaves a lymph node through: 
	(a) Afferent lymph vessels 
	(b) Efferent lymph vessel ✅ 
	(c) Capillaries 
	(d) Arterioles 
	109. Major lymphoid masses include: 
	(a) Spleen, thymus, tonsils, and adenoids ✅ 
	(b) Heart, liver, lungs 
	(c) Kidneys, pancreas, gallbladder 
	(d) Veins and arteries 
	110. Lymphoid masses in alimentary canal are found in: 
	(a) Epithelium only 
	(b) Mucosa and submucosa ✅ 
	(c) Muscular layer 
	(d) Serosa only 
	📘 EXERCISE 
	4. By beating at normal speed, our heart pumps how much blood per minute? 
	(a) 2 litres 
	(b) 3 litres 
	(c) 5 litres ✅ 
	(d) 8 litres 
	5. Closure of tricuspid and bicuspid valves produces sound; 
	(a) "Lubb" ✅ 
	(b) "Dubb" 
	(c) First Lubb then "Dubb" 
	(d) None of these but "murmurs" 
	6. SA-node initiates heartbeat in; 
	(a) Right atrium only ✅ 
	(b) Right atrium and partially left also 
	(c) Right and left both 
	(d) Left atrium and partially right also 
	7. Systolic pressure in young man is; 
	(a) 60 mm of Hg 
	(b) 80 mm of Hg 
	(c) 100 mm of Hg 
	(d) 120 mm of Hg ✅ 
	8. Blood pressure is highest in and blood moves most slowly in; 
	(a) Veins, capillaries 
	(b) Arteries, capillaries ✅ 
	(c) Capillaries, arteries 
	(d) Veins, arteries 
	9. Instead of normal "lub-dubb" sound, a "lub-hiss, lub-hiss" sound indicates; 
	(a) Blocked coronary artery 
	(b) Damaged pacemaker 
	(c) Defective semilunar valve ✅ 
	(d) High blood pressure 
	10. In humans which one is the other system for the transport of materials, than blood circulatory system? 
	(a) Lymphatic system ✅ 
	(b) Digestive system 
	(c) Nervous system 
	(d) Respiratory system 
	Uses: 
	●​Diagnose arrhythmia (irregular heartbeat) 
	●​Detect heart blocks and myocardial infarction 
	●​Monitor effectiveness of treatments like pacemaker or drugs 
	5. Define angiography and angioplasty. 
	Answer: 
	●​Angiography: X-ray examination of blood vessels using a catheter and contrast dye to detect blockages or abnormalities. 
	●​Angioplasty: A procedure to open a blocked or narrowed artery using a balloon catheter; sometimes a stent is placed to keep the artery open. 
	6. What is meant by Purkinje fibres? 
	Answer: Purkinje fibres are specialized cardiac muscle fibers located in the walls of ventricles. They conduct electrical impulses rapidly, causing simultaneous contraction of ventricles. 
	7. What do you mean by vasoconstriction and vasodilation? 
	Answer: 
	●​Vasoconstriction: Narrowing of blood vessels due to contraction of circular muscles in the vessel walls, reducing blood flow. 
	●​Vasodilation: Widening of blood vessels due to relaxation of circular muscles, increasing blood flow. 
	8. What is the rate of blood flow in different types of blood vessels? 
	Answer: 
	●​Aorta: 450–500 mm/sec (fastest) 
	●​Arteries and arterioles: Gradually slower 
	●​Capillaries: 0.1 mm/sec (slowest for exchange) 
	●​Venules and veins: 250–300 mm/sec 
	●​Vena cavae: 250–300 mm/sec 
	9. State the role of baroreceptors and volume receptors in regulating the blood pressure. 
	Answer: 
	●​Baroreceptors: Pressure sensors in carotid arteries and aortic arch; detect fall in blood pressure and send signals to brain, which increases heart rate, force of contraction, and causes vasoconstriction to restore BP. 
	●​Volume receptors: Found in atria; detect blood volume changes and regulate secretion of ADH and ANH, controlling water and salt balance to maintain BP. 
	10. Differentiate between thrombus and embolus. 
	Answer: A thrombus is a solid mass or clot formed in a blood vessel, which may partially or completely block blood flow. An embolus is a thrombus or other material that detaches from its original site and is carried by the blood to another location, where it can block blood flow in a different vessel. 
	LONG QUESTIONS 
	🌟 Q1: Describe the structure of the walls of the heart and rationalize the thickness of the walls of each chamber. 
	❖ Answer: 
	The heart wall is specially structured to perform efficient pumping of blood to both lungs and the entire body. It is made up of three distinct layers, each with a defined role. The thickness of the walls varies in different chambers to meet their functional demands. 
	1. Epicardium (Outer Layer) 
	●​Also called visceral pericardium. 
	●​Composed of connective tissue and a thin layer of mesothelial cells. 
	Function: 
	●​Protects the heart against friction inside the pericardial cavity. 
	●​Provides mechanical support and reduces wear during constant contraction. 
	2. Myocardium (Middle Muscular Layer) 
	●​Composed of striated cardiac muscle fibers. 
	●​It is the thickest layer, responsible for contraction and pumping of blood. 
	Thickness varies according to the workload of each chamber: 
	●​Left Ventricle: Thickest; pumps blood to the whole body ⟶ requires high pressure. 
	●​Right Ventricle: Moderately thick; pumps blood to lungs ⟶ low pressure needed. 
	●​Atria: Thin walls; only push blood into ventricles  ⟶ minimal pressure needed. 
	Reasoning: 
	The myocardial thickness directly corresponds to the resistance against which the chamber pumps. High-resistance systemic circulation requires thick left ventricular walls, while low-resistance pulmonary circulation requires moderate thickness. 
	3. Endocardium (Inner Layer) 
	●​Made of thin endothelial cells. 
	Function: 
	●​Provides a smooth inner lining to minimize friction. 
	●​Prevents damage to blood cells and formation of clots. 
	●​Forms valves and supports conduction system structures like Purkinje fibers. 
	4. Rationalization of Wall Thickness 
	●​Left Ventricle: Thickest ⟶ pumps blood to entire body. 
	●​Right Ventricle: Moderate ⟶ pumps blood to lungs. 
	●​Atria: Thin ⟶ only pump into ventricles. 
	Thickness is proportional to pressure required and distance blood must travel. This ensures efficient circulation without overworking the heart. 
	The heart functions as a dual pump that ensures unidirectional flow of blood through the pulmonary and systemic circuits. This flow is carefully regulated by four valves, which prevent backflow and coordinate the cardiac cycle. 
	1. Right Side of the Heart 
	●​Deoxygenated blood from the body enters the right atrium through the superior and inferior vena cava. 
	●​Tricuspid valve (right atrioventricular valve) opens, allowing blood to flow from the right atrium into the right ventricle. 
	●​During ventricular systole (contraction), the tricuspid valve closes to prevent backflow into the atrium. 
	●​Blood is then pumped through the pulmonary semilunar valve into the pulmonary artery, which carries it to the lungs for oxygenation. 
	Key Points: 
	●​Tricuspid valve ensures right atrium ⟶ right ventricle flow only. 
	●​Pulmonary valve ensures blood moves only to lungs, preventing backflow during relaxation. 
	2. Left Side of the Heart 
	●​Oxygenated blood from the lungs enters the left atrium via the pulmonary veins. 
	●​Bicuspid (mitral) valve opens, allowing blood to flow into the left ventricle. 
	●​During ventricular systole, the bicuspid valve closes, preventing blood from returning to the atrium. 
	●​Blood is then pumped through the aortic semilunar valve into the aorta, which distributes it to the whole body. 
	Key Points: 
	●​Bicuspid valve ensures left atrium ⟶ left ventricle flow only. 
	●​Aortic valve ensures blood moves into systemic circulation, preventing backflow into the ventricle. 
	3. Coordinated Valve Function 
	●​Atrioventricular valves (tricuspid and bicuspid) prevent backflow into atria during ventricular contraction. 
	●​Semilunar valves (pulmonary and aortic) prevent backflow into ventricles during relaxation. 
	●​Together, these valves maintain unidirectional flow and ensure efficient cardiac output. 
	✦ Summary: 
	Blood flows in one direction: body ⟶ right atrium ⟶ right ventricle ⟶ lungs ⟶ left atrium ⟶ left ventricle ⟶ body. 
	Four valves regulate the flow: 
	●​Tricuspid: RA  ⟶ RV 
	●​Pulmonary: RV ⟶ Pulmonary artery 
	●​Bicuspid (Mitral): LA ⟶ LV 
	●​Aortic: LV ⟶ Aorta 
	Proper valve function prevents backflow, ensures efficient oxygen delivery, and maintains cardiac rhythm. 
	🌟 Q3: Explain how a heartbeat is initiated and controlled. 
	❖ Answer: 
	The heartbeat is a coordinated contraction of the heart muscles that is initiated and regulated by specialized cardiac tissues and nervous control to maintain efficient blood flow. 
	1. Initiation of Heartbeat 
	●​The heartbeat begins in the Sinoatrial (SA) node, also called the pacemaker. 
	○​Located in the upper wall of the right atrium. 
	○​Consists of a small cluster of specialized cardiac muscle cells capable of generating spontaneous electrical impulses. 
	●​The SA node sends an electrical impulse across the walls of both atria. 
	○​This causes atrial contraction (atrial systole) and pushes blood into the ventricles. 
	●​The impulse then reaches the Atrioventricular (AV) node, located at the lower portion of interatrial septum. 
	○​There is a 0.15-second delay here, allowing atria to finish contracting before the ventricles start. 
	●​From the AV node, impulses travel to the Atrioventricular bundle (Bundle of His) in the interventricular septum. 
	○​The bundle divides into left and right branches, ending in Purkinje fibers. 
	○​Stimulation of Purkinje fibers causes almost simultaneous ventricular contraction (ventricular systole). 
	2. Control of Heartbeat 
	The SA node and AV node maintain the natural rhythm of the heart. 
	Brain influence: 
	●​Medulla oblongata regulates heart rate via the autonomic nervous system. 
	●​Sympathetic nerves increase heart rate during stress, exercise, or fever. 
	●​Parasympathetic nerves decrease heart rate during rest or sleep. 
	●​If the SA node is weak or damaged, an artificial pacemaker can be surgically implanted near the AV node to emit electrical signals and maintain a normal heartbeat. 
	✦ Summary: 
	●​Heartbeat is initiated by the SA node, the natural pacemaker. 
	●​Impulse travels: SA node ⟶ atria  ⟶ AV node ⟶ Bundle of His ⟶ Purkinje fibers ⟶ ventricles. 
	Heart rate is controlled by: 
	●​Intrinsic pacemaker activity (SA & AV nodes) 
	●​Brain’s autonomic nervous system 
	●​Hormones and external stimuli (exercise, stress) 
	●​Artificial pacemakers can replace weak SA node activity. 
	🌟 Q4: Describe the detailed structure of arteries, veins, and capillaries. 
	❖ Answer: 
	The circulatory system in humans consists of three main types of blood vessels: arteries, veins, and capillaries. Each of these vessels has a structure specifically designed to perform its function efficiently. 
	1. Arteries 
	Function: 
	●​Arteries carry blood away from the heart to different parts of the body. 
	●​Oxygenated blood is carried by all arteries except pulmonary arteries, which carry deoxygenated blood to the lungs. 
	Structure of arterial walls: 
	Arterial walls are thick and strong because they must withstand high pressure from blood pumped by the heart. Each artery has three layers: 
	1. Tunica externa (adventitia): 
	●​Outermost layer made of connective tissue and elastic fibers. 
	●​Provides strength, elasticity, and protection to the artery. 
	Tunica media: 
	●​Thick muscular layer of smooth muscle and elastic fibers. 
	●​This layer allows arteries to stretch during systole (ventricular contraction) and recoil during diastole, maintaining blood pressure and continuous flow. 
	●​It is the thickest layer in arteries due to the high pressure of blood. 
	Tunica intima: 
	●​Innermost layer consisting of thin endothelial cells lining the lumen. 
	●​Reduces friction, allowing blood to flow smoothly. 
	Branches: 
	●​Arteries divide into arterioles, which further branch into capillaries, ensuring delivery of blood to every tissue. 
	Key Feature: 
	●​The thickness and elasticity of arteries allow them to withstand and regulate high-pressure blood flow. 
	2. Veins 
	Function: 
	●​Veins carry blood towards the heart. 
	●​Most veins carry deoxygenated blood, except pulmonary veins, which carry oxygenated blood from the lungs to the heart. 
	Structure of vein walls: 
	●​Veins have the same three layers as arteries, but they are thinner because veins do not experience high pressure: 
	Tunica externa: 
	●​Outer layer of connective tissue and elastic fibers. 
	●​Provides support, but is thinner than in arteries. 
	Tunica media: 
	●​Thinner muscular layer with few elastic fibers. 
	●​Since pressure is low, veins do not need thick walls. 
	Tunica intima: 
	●​Innermost layer of endothelial cells lining the lumen. 
	Special features of veins: 
	●​Semilunar valves prevent backflow of blood. 
	●​Veins rely on surrounding muscle contraction to help blood return to the heart. 
	●​When empty, veins collapse unlike arteries which remain hollow. 
	Key Feature: 
	●​Thin walls and valves make veins suitable for low-pressure blood flow back to the heart. 
	3. Capillaries 
	Function: 
	●​Capillaries are the sites of exchange of materials (oxygen, nutrients, and wastes) between blood and body tissues. 
	●​They connect arterioles to venules. 
	Structure of capillaries: 
	●​Walls are only one layer of endothelial cells, making them extremely thin. 
	●​Lumen is very narrow (~8 micrometres), allowing RBCs to pass single file. 
	Key Features of Capillaries: 
	●​Permeable walls: Allow exchange of water, nutrients, gases, and small proteins. 
	●​Some materials are taken up by endocytosis and released by exocytosis. 
	●​Interstitial fluid leaks into tissues due to capillary pressure, delivering nutrients. 
	●​Certain WBCs can squeeze out to fight infections. 
	Reason for structure: 
	●​Single-layer walls maximize diffusion efficiency, essential for nutrient and gas exchange at the cellular level. 
	Comparison and Rationalization: 
	●​Arteries: Thick muscular wall ⟶ withstand high pressure, carry blood away from heart. 
	●​Veins: Thin wall, valves ⟶ carry blood to the heart under low pressure, prevent backflow. 
	●​Capillaries: Single-layer walls ⟶  facilitate exchange between blood and tissues. 
	Each vessel’s structure matches its function, ensuring efficient circulation and homeostasis. 
	🌟 Q5: Describe the role of precapillary sphincters in regulating the flow of blood through capillaries. 
	❖ Answer: 
	Precapillary sphincters are rings of smooth muscle located at the junctions of arterioles and capillaries. They act as gatekeepers, regulating how much blood enters each capillary bed. 
	Structure and Location: 
	●​Found at the entry of each capillary from an arteriole. 
	●​Made of circular smooth muscle fibers. 
	●​Each sphincter controls blood flow into the capillary network in a tissue. 
	Function: 
	Regulation of blood flow: 
	●​Contraction of sphincters (vasoconstriction) reduces or stops blood flow into the capillaries. 
	●​Relaxation of sphincters (vasodilation) allows blood to flow into the capillaries. 
	Response to tissue needs: 
	●​High metabolic activity: Cells need more oxygen and nutrients ⟶ sphincters relax ⟶ increased blood flow. 
	●​Low metabolic activity: Cells need less oxygen ⟶ sphincters contract ⟶ reduced blood flow. 
	Efficient circulation: 
	●​Prevents unnecessary loss of blood into tissues. 
	●​Ensures oxygen and nutrients are delivered where needed. 
	Integration with nervous and chemical signals: 
	●​Nervous stimulation: Can constrict sphincters during stress or cold. 
	●​Chemical signals: Histamine, CO₂, and other metabolites can relax sphincters to increase local blood flow. 
	Rationale: 
	●​Capillaries are delicate and thin-walled, so not all capillaries need to be open at all times. 
	●​Precapillary sphincters control distribution, maintaining efficient blood flow and tissue perfusion. 
	●​This system matches blood supply to demand, saving energy and maintaining homeostasis. 
	✦ Summary: 
	●​Precapillary sphincters are muscular rings at capillary entry points. 
	●​They regulate blood flow into capillaries by constricting or relaxing. 
	●​Function: Match blood supply to tissue metabolic needs ⟶ ensures efficient nutrient and oxygen delivery. 
	●​Controlled by nervous and chemical signals. 
	🌟 Q6: Write the components of pulmonary circulation. 
	❖ Answer: 
	Pulmonary circulation is the blood pathway that carries deoxygenated blood from the heart to the lungs and brings oxygenated blood back to the heart. Its main function is to oxygenate blood and remove carbon dioxide. 
	Detailed Components: 
	1. Right Ventricle: 
	●​Blood starts in the right ventricle, which pumps deoxygenated blood out of the heart. 
	2. Pulmonary Trunk: 
	●​Large artery leaving the right ventricle. 
	●​Divides into the right and left pulmonary arteries. 
	3. Pulmonary Arteries (Right and Left): 
	●​Carry deoxygenated blood to the respective lung. 
	●​These arteries branch into smaller arterioles inside the lungs. 
	4. Pulmonary Arterioles and Capillaries: 
	●​Arterioles further divide into capillaries surrounding alveoli (air sacs). 
	●​Gas exchange occurs here: blood gains oxygen and releases carbon dioxide. 
	5. Pulmonary Venules and Veins: 
	●​Capillaries converge into venules, which unite to form pulmonary veins. 
	●​These veins carry oxygenated blood back to the left atrium of the heart. 
	✦ Summary: 
	●​Pulmonary circulation carries deoxygenated blood from the right ventricle to lungs. 
	●​In the lung capillaries, blood becomes oxygenated. 
	●​Oxygenated blood returns to left atrium via pulmonary veins. 
	🌟 Q7: What are the main components of coronary, hepatic-portal and renal circulation? 
	3. Cellular Debris: 
	●​Dead cells from arterial walls add to plaque formation. 
	4. Smooth Muscle Cell Proliferation: 
	●​Abnormal growth of smooth muscle cells in arterial wall contributes to blockage. 
	5. Fibrin Deposition: 
	●​Blood clotting proteins (fibrin) accumulate and narrow arteries. 
	6. Lifestyle Factors: 
	●​Smoking, physical inactivity, obesity, and stress increase risk. 
	7. Genetic / Hereditary Factors: 
	●​Family history of heart disease increases susceptibility. 
	Exam Point: Atherosclerosis is the prime cause of heart attacks due to narrowed arteries and risk of thrombus formation. 
	B. Arteriosclerosis 
	Definition: 
	Arteriosclerosis is the hardening of arterial walls, usually caused by calcium deposition, which reduces elasticity of arteries. 
	Causes / Factors: 
	1. Atherosclerosis Progression: 
	●​Severe atherosclerosis often leads to arteriosclerosis. 
	2. Calcium Deposition in Arteries: 
	●​Mineral buildup stiffens arterial walls. 
	3. Aging: 
	●​Natural loss of elasticity in arteries with age. 
	4. Hypertension (High Blood Pressure): 
	●​Continuous high pressure damages arterial walls, contributing to hardening. 
	5. Chronic Kidney Disease: 
	●​Alters calcium-phosphate balance, leading to arterial calcification. 
	Exam Point: Arteriosclerosis forces the heart to work harder and restricts blood flow due to rigid arteries. 
	✦ Summary: 
	●​Atherosclerosis: Fatty deposits, cholesterol, smooth muscle cells, fibrin ⟶ Narrowed arteries ⟶ Heart attack risk. 
	●​Arteriosclerosis: Hardening of arteries due to calcium deposition ⟶ Stiff arteries ⟶ High cardiac workload. 
	●​Common Risk Factors: Smoking, obesity, stress, sedentary lifestyle, aging, hypertension, hereditary factors. 
	🌟 Q10: Write notes on Angina pectoris, heart attack, and heart failure. 
	Angina Pectoris: 
	Angina pectoris is chest pain caused by reduced blood flow and oxygen supply to the heart muscles. It usually occurs during physical exertion or stress. The pain indicates that the heart’s oxygen demand is higher than its supply, and it can be a warning sign for a future heart attack. 
	Heart Attack (Myocardial Infarction): 
	A heart attack occurs when blood flow in one or more coronary arteries is blocked, usually due to the buildup of cholesterol and fats (atherosclerosis). This blockage prevents oxygen and nutrients from reaching parts of the heart muscles, causing them to die. Symptoms include severe chest pain, shortness of breath, sweating, and weakness. Immediate medical attention is required. 
	Heart Failure (Congestive Heart Failure): 
	Heart failure happens when the heart is unable to pump blood effectively to meet the body’s needs. It can result from long-term hypertension, coronary artery disease, or damage to heart muscles. Blood may accumulate in the heart and lungs, causing swelling, breathlessness, and fatigue. 
	🌟 Q11: Outline the main principles of coronary bypass and angioplasty. 
	Coronary Bypass Surgery: 
	This surgery is performed to restore blood flow to heart muscles when coronary arteries are blocked. A healthy blood vessel is taken from the patient’s leg, arm, chest, or abdomen. One end of this vessel is attached above the blocked artery and the other end below it. This allows blood to bypass the blocked area and supply oxygen and nutrients to the heart muscles. Bypass surgery does not cure the underlying disease (atherosclerosis), so lifestyle changes are necessary to prevent future blockages. 
	Angioplasty: 
	Angioplasty is a less invasive procedure to open a narrowed or blocked coronary artery. A small balloon attached to a catheter is guided into the narrowed section of the artery. When the balloon is inflated, it pushes the artery walls outward, improving blood flow. Often, a stent (a small metal mesh tube) is placed in the artery to keep it open permanently. 
	✦ Summary: 
	●​Coronary bypass redirects blood around a blocked artery using a healthy vessel. 
	●​Angioplasty opens a narrowed artery using a balloon, often with a stent to keep it open. 
	Both procedures aim to restore proper blood flow to heart muscles and prevent heart attacks. 
	🌟 Q12: Define hypertension and describe the factors that regulate blood pressure and can lead to hypertension and hypotension. 
	❖ Definition: 
	Hypertension is a chronic condition in which blood pressure remains consistently high, usually above 140/90 mmHg. It increases the risk of heart diseases, stroke, kidney damage, and other complications. 
	Factors Regulating Blood Pressure: 
	1. Baroreceptors: Pressure-sensitive receptors in the carotid arteries and aortic arch detect changes in blood pressure and send signals to the brain. The brain then adjusts heart rate and arteriolar constriction to maintain normal pressure. 
	2. Volume Receptors and Hormones: 
	●​ADH (Antidiuretic Hormone): Secreted by posterior pituitary; increases water retention in kidneys and constricts arterioles, raising blood pressure. 
	●​ANH (Atrial Natriuretic Hormone): Secreted by atrial walls; promotes excretion of salts and water, lowering blood pressure. 
	●​Nervous System: Sympathetic nerves can constrict or dilate arterioles to maintain blood flow to tissues. 
	●​Kidneys: Control blood volume by regulating water and salt balance. 
	Factors Leading to Hypertension: 
	●​Excessive salt intake, obesity, stress, smoking, genetic predisposition, or abnormalities in nervous/hormonal regulation. 
	Factors Leading to Hypotension: 
	●​Blood loss, dehydration, weak heart contraction, or hormonal imbalance (low ADH or aldosterone). 
	✦ Summary: 
	Blood pressure is regulated by a combination of neural, hormonal, and renal mechanisms. Disruption of these controls can lead to hypertension (high BP) or hypotension (low BP), both of which can affect vital organs. 
	🌟 Q13: List the changes in life styles that can protect man from hypertension and cardiac problems. 
	🌟 Q14: Describe the structure and role of lymph capillaries, lymph vessels and lymph ducts. 
	●​Lymph vessels transport lymph from tissues toward lymph nodes and eventually toward major lymph ducts. 
	3. Lymph Ducts: 
	Lymph vessels drain into two main lymph ducts: 
	●​Right lymphatic duct – drains lymph from the right upper limb, right side of the head, and right thorax. 
	●​Thoracic duct – drains lymph from the rest of the body (left side and lower body). 
	●​Both ducts empty lymph into the subclavian veins, returning it to the bloodstream. 
	●​This process ensures fluid balance in the body and prevents the accumulation of excess tissue fluid. 
	4. Role of the Lymphatic System: 
	●​Fluid balance: Returns excess tissue fluid and proteins to the blood. 
	●​Immune defense: Lymph nodes filter lymph, trapping bacteria, viruses, and foreign particles. Lymphocytes and macrophages in lymph nodes destroy these invaders. 
	●​Transport of nutrients: Lipids absorbed from the intestine are transported via lymph vessels. 
	●​Removal of waste: Lymph collects metabolic wastes from tissues and returns them to the bloodstream for excretion. 
	✦ Summary: Lymph capillaries absorb excess tissue fluid and large molecules. Lymph vessels transport the lymph with the help of valves and body movements. Lymph ducts return lymph to the bloodstream, maintaining fluid balance, immune defense, and nutrient transport. 
	INQUISITIVE QUESTIONS 
	🌟 Q1: Why is the pressure in the pulmonary circulation lower than in the systemic circulation? 
	❖ Answer: 
	The pressure in pulmonary circulation is lower than in systemic circulation because the lungs are close to the heart and the pulmonary arteries only need to pump blood a short distance. Unlike systemic arteries, pulmonary arteries do not have to deliver blood to the entire body, so they face much less resistance. The walls of pulmonary arteries are thinner and less muscular compared to systemic arteries, as they do not need to withstand high pressure. This lower pressure ensures that the delicate capillaries in the lungs are not damaged and allows efficient gas exchange of oxygen and carbon dioxide. 
	✦ Summary: 
	Pulmonary circulation has low pressure due to short distance, less resistance, and delicate lung capillaries, ensuring safe and efficient gas exchange. 
	🌟 Q2: Why is it so important for the human heart to develop early and begin functioning within the developing embryo? 
	❖ Answer: 
	The human heart must develop early and start functioning in the embryo because the embryo’s cells need a continuous supply of oxygen and nutrients for growth and development. At the early stages, the embryo is too large to rely on simple diffusion alone. A functioning heart ensures efficient circulation of blood, carrying oxygen and nutrients from the mother to the developing tissues and removing waste products like carbon dioxide. Early heart activity is crucial for proper organ formation and for supporting the rapid growth of the embryo. Without a working heart, the embryo would not survive. 
	✦ Summary: 
	The heart develops and functions early to deliver oxygen and nutrients, remove wastes, and support rapid growth and organ formation in the embryo. 
	🌟 Q3: Justify how vasoconstriction or vasodilation is reflective of emotions. 
	❖ Answer: 
	Vasoconstriction and vasodilation are processes in which blood vessels narrow or widen, controlled mainly by the autonomic nervous system. These processes not only regulate blood flow but also reflect a person’s emotional state. 
	When a person experiences stress, fear, or anger, the sympathetic nervous system is activated. This causes vasoconstriction in certain blood vessels, especially in the skin and extremities. As a result, blood pressure rises, and more blood is directed to vital organs and muscles, preparing the body for a “fight or flight” response. This shows a physiological response to emotions like fear or stress. 
	Conversely, during happiness, relaxation, or calmness, the parasympathetic nervous system dominates. This triggers vasodilation, where blood vessels widen, increasing blood flow to the skin and extremities. This can make a person appear flushed or warm, reflecting relaxation or positive emotions. 
	Thus, the diameter of blood vessels changes in response to emotions, linking our cardiovascular system directly to psychological states. 
	✦ Summary: 
	●​Vasoconstriction: Narrowing of vessels ⟶ occurs during stress, fear, or anger ⟶ increases blood pressure ⟶ prepares for “fight or flight.” 
	●​Vasodilation: Widening of vessels ⟶ occurs during calmness or happiness ⟶ increases skin blood flow ⟶ indicates relaxation. 
	Blood vessel responses reflect emotions through changes in circulation. 
	🌟 Q4: Justify in what way the blood circulatory system is dependent on the lymphatic system. 
	❖ Answer: 
	The blood circulatory system and the lymphatic system work together to maintain fluid balance and defend the body. Blood plasma continuously leaks from the capillaries into body tissues as interstitial fluid, carrying nutrients, oxygen, and wastes. If this fluid were not returned to the bloodstream, blood volume would decrease, and circulation would be inefficient. 
	The lymphatic system collects this excess interstitial fluid, now called lymph, through lymph capillaries. Lymph is transported via lymph vessels and ducts, eventually returning it to the blood through the subclavian veins. This process maintains blood volume and ensures continuous circulation. 
	Additionally, the lymphatic system filters lymph through lymph nodes, removing bacteria, viruses, and foreign particles before the fluid returns to blood. Without this system, the blood circulatory system would lose fluid, proteins, and immune protection, leading to edema and increased risk of infections. 
	✦ Summary: 
	●​Blood plasma leaks into tissues ⟶ forms interstitial fluid. 
	●​Lymphatic system collects fluid ⟶ returns it to blood ⟶ maintains blood volume. 
	●​Lymph nodes filter lymph ⟶ protect blood from infections. 
	Conclusion: Blood circulation is dependent on lymphatic system for fluid balance and immunity. 
	🌟 Q5: Interpret why the swelling of the lymph nodes is a cause of concern. 
	❖ Answer: 
	Lymph nodes are small, bean-shaped structures in the lymphatic system that filter lymph and contain lymphocytes and macrophages to fight infections. When pathogens like bacteria, viruses, or abnormal cells enter the lymph, the lymph nodes work harder, causing them to swell. 
	Swollen lymph nodes may indicate that the body is fighting an infection. However, persistent or very large swelling can signal a more serious problem, such as chronic infection, immune system disorder, or even cancer (like lymphoma). This is why the swelling of lymph nodes is a cause of concern, and medical evaluation is often needed to determine the underlying cause. 
	✦ Summary: 
	●​Lymph nodes filter lymph and fight infections. 
	●​Swelling occurs due to infection or immune activity. 
	●​Persistent or abnormal swelling may indicate serious health issues. 
	●​Early detection is important for treatment and prevention. 
	🌟 Q6: Trace the path of lymph from a lymph capillary until it is returned to the blood. 
	❖ Answer: 
	Lymph begins as interstitial fluid in tissues, which enters the blind-ended lymph capillaries due to the pressure of interstitial fluid. These lymph capillaries are highly permeable, allowing larger molecules like proteins to enter. 
	From the lymph capillaries, lymph flows into larger lymph vessels, which contain valves to prevent backflow. Several lymph vessels then converge into lymph ducts. The human body has two main lymph ducts: the right lymphatic duct and the thoracic duct. 
	The right lymphatic duct drains lymph from the right upper part of the body, while the thoracic duct drains lymph from the rest of the body. Both ducts empty the lymph into the subclavian veins, which return the lymph into the bloodstream, completing the circulation. 
	✦ Summary: 
	●​Lymph starts as interstitial fluid. 
	●​Flows into lymph capillaries ⟶ lymph vessels ⟶ lymph ducts. 
	●​Valves in lymph vessels ensure one-way flow. 
	●​Right lymphatic duct and thoracic duct empty lymph into subclavian veins. 
	●​Lymph is finally returned to the blood. 

