BIOLOGY




BODY FLUIDS AND CIRCULATION

Important Questions

» Multiple Choice Questions:
Question 1. Heart is incompletely 4 chambered in
(a) Amphibian
(b) Birds
(c) Fishes
(d) Reptiles
Question 2. Blood will lose maximum Oz while passing through
(a) Left atrium
(b) Arteries
(c) Tissue capillaries
(d) Alvelor capillaries
Question 3. Ventricular systole is stimulated by
(a) S-A node
(b) A-V aperture
(c) A-V node
(d) A-V valve
Question 4. Lymph lacks
(a) Erythrocytes
(b) Plasma proteins
(c) Platelets
(d) All of these
Question 5. The sound dupp in heart is produced by
(a) Closure of semilunar valves
(b) Closure of A-V valves
(c) Opening of A-V Valves
(d) Opening of semilunar valves
Question 6. Heart beat initiates from
(a) Bundle of his
(b) Purkinje fibres
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(c) Sinuauricular node

(d) Auriculoventricular node

Question 7. Pulmonary vein carries

(a) Pure blood from heart

(b) Impure blood from lungs

(c) Pure blood from lungs

(d) Impure blood from heart

Question 8. Blood and lymph differ in

(a) Blood has cells while lymph is without cells

(b) Blood has RBCs which are absent in lymph

(c) Blood has several inorganic substances which are absent in lymph
(d) Blood has WBCs which are absent in lymph

Question 9. Blood platelets are source of

(a) Calcium

(b) Fibrinogen

(c) Haemoglobin

(d) Thrombolastin

Question 10. Pacemaker of the heart is

(a) A-V node

(b) I-A septum

(c) S-A node

(d) A-V septum

Question 11. Valves are found in veins to check the back flow of the blood, flowing under
(a) Low pressure

(b) High pressure

(c) Very high pressure

(d) No pressure

Question 12. The vessel carrying blood to Bowman’s capsule is
(a) Efferent arteriole

(b) Afferent arteriole

(c) Pulmonary vein
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(d) Renal vein

Question 13. Thrombin occurs in vertebrates in

(a) Blood and important for clotting

(b) Liver and initiates secretion

(c) Stomach and digests proteins

(d) Blood and imparts red colour

Question 14. The blood pressure is measured by the instrument
(a) Stethoscope

(b) Echocariograph

(c) Sphymomanometer

(d) Electrocardiograph

Question 15. Which of the following carries oxygenated blood from the lungs to the heart
(a) Pulmonary veins

(b) Renal vein

(c) Hepatic vein

(d) Jugular vein

» Fill In the Blanks:

1o s is the most commonly used body fluid by most of the higher organisms including
............ for this purpose.

2. Another body fluid, ............. also helps in the transport of certain substances.

3. Blood is a special connective tissue consisting of a fluid matrix, ............. and formed
elements.

4. . ) ereeereeens and ............. are the major proteins.

5. Plasmaisa............ coloured, viscous fluid constituting nearly ............. percent of the blood.

6. Plasma also contains small amount of minerals like .................... etc

> True or False:

1. The SAN can generate maximum number of action potentials i.e., 70-75 per minute and is
responsible for initiating and maintaining the rhythmic contractile activity of the heart.
Therefore, it is called the pacemaker.

2. Ventricular systole increases the ventricular pressure causing the closure of tricuspid and
bicuspid valves due to attempted backflow of blood into the atria.

3. Our heart normally beats 50-60 times in a minute.
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4. During a cardiac cycle, each ventricle pumps out approximately 70 ml of blood which is called
the stroke volume

5. The cardiac output of an athlete will be much higher than that of an ordinary man

6. During each cardiac cycle two prominent sounds are produced which can be easily heard
through a stethoscope

» Very Short Question:

What is systole?

What is diastole?

Where is SA-node located?

In which animals we can find the sinus Venosus?
What is the ‘lubb’ sound?

What is AV-node?

What is hemolymph?

What is a sphygmomanometer?
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What is the “dup” sound?
10.What is the role of AV-node?

» Short Questions:

1. Why does the ventricle contract as a closed chamber in the early phase of its systole?

2. The blood vascular system is considered efficient than the water circulatory system in
animals, why?

Mention, in brief, the important events that happen during the cardiac cycle.
Describe in brief the types of valves present in the heart.

What is hypertension? What are causative factors?

What is heart rhythm? Discuss.

Fill in the blanks:
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What is an artificial pacemaker? Explain.

» Long Questions:

1. (a) Why is the AV bundle essential for the conduction of cardiac muscles? Explain.
(b) Make a graphic representation of double circulation in the mammalian heart.

2. Define portal system. How is the hepatic portal system useful to our body?

3. What is the lymphatic system? Discuss its importance.
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4. Describe the structure of the human heart.

5. Describe the circulatory system of cockroach.

Assertion Reason Question-

1. Inthese questions, a statement of assertion followed by a statement of reason is given. Choose
the correct answer out of the following choices.

(a) If both Assertion and Reason are true and Reason is the correct explanation of Assertion.
(b) If both Assertion and Reason are true but Reason is not the correct explanation of Assertion
(c) If Assertion is true but Reason is false.

(d) If both Assertion and Reason are false.

Assertion: WBCs accumulate at the site of wounds by diapedesis.

Reason: It is the squeezing of leucocytes from the endothelium. [AIIMS 2002]

2. In these questions, a statement of assertion followed by a statement of reason is given. Choose
the correct answer out of the following choices.

(a) If both Assertion and Reason are true and Reason is the correct explanation of Assertion.
(b) If both Assertion and Reason are true but Reason is not the correct explanation of Assertion
(c) If Assertion is true but Reason is false.

(d) If both Assertion and Reason are false.

Assertion: In most of the mammal RBCs are devoid of nucleus.

Reason: Red colour is filled in the entire cytoplasm of RBCs, iron containing complex protein
called haemoglobin.

v Answer Key-

» Multiple Choice Answers:
(d) Reptiles

(c) Tissue capillaries

(c) A-V node

(d) All of these

(a) Closure of semilunar valves
(c) Sinuauricular node

(c) Pure blood from lungs

(b) Blood has RBCs which are absent in lymph
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(d) Thromboplastin
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10. (c) S-A node

11. (a) Low pressure

12. (b) Afferent arteriole

13. (a) Blood and important for clotting
14. (c) Sphymonanometer

15. (a) Pulmonary veins

> Fill In the Blanks:

. Blood, humans
. lumph
. plasma

1
2
3
4. Fibrinogen, globulins, albumins
5. straw, 55

6

. Ca*", Mg"", HCO3™ CI~
True or False:

True

>

1.

2. True
3. False
4. True
5. True
6

True

» Very Short Answers:
1. Answer: The contraction phase of the cardiac chamber (s) is called systole.
2. Answer: The relaxation phase of the cardiac chamber is called diastole.

3. Answer: It is located at the place of merge of sinus venous at the right wall of the right
atrium.

4. Answer: Sinus venosus can be found in fishes, amphibians and reptiles.

5. Answer: It is the first sound produced by the heart due to the sharp closure of AV valves at
the start of ventricular systole.

6. Answer: It is a node of specialised fibres, located at the junction of the right atrium and right
ventricle.

7. Answer: The blood of insects that lack haemoglobin is called haemolymph.
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8. Answer: The instrument which measures blood pressure is called a sphygmomanometer.

9. Answer: It is the second sound produced by the heart due to the sharp closure of semilunar
valves at the start of ventricular systole.

10.Answer: It collects the wave contraction generated by SA-node and passes down to a bundle
of His and Purkinje fibres.

> Short Answer:

1. Answer: In the early phases of systole the ventricle contracts as a closed chamber, so to
increase the pressure in the atrium. Backflow of blood into atria is prevented by closure of
AV-valves. In a closed chamber, the ventricles contract and increased pressure cause the
opening of semi-lunar valves. The blood is passed into arteries with great force.

2. Answer: The dissolved oxygen and nutrient present in water are in fewer amounts. Oxygen
is supplied through oxygen carrier molecule (haemoglobin) present in plasma or cells, in
higher animals. Oxygen and nutrients are supplied quickly and in fairly large amounts in
animals with a blood vascular system, so considered comparatively efficient.

3. Answer: The cardiac cycle comprises the following three phases.
(a) Atrial systole
(b) Ventricular systole
(c) Joint diastole.

(a) Atrial systole: The atria contract from anterior to posterior and the blood is sent to
respective ventricles. Time taken is 0.1 sec.

(b) Ventricular systole: The ventricles contract, deoxygenated blood is sent to lungs for
oxygenation, while oxygenated blood received from lungs is sent to different parts of the
body through the aortic arch. Time taken is 0.3 sec.

(c) Joint diastole: All the chambers are in systole, called joint diastole. Time taken is 0.4 sec.
4. Answer: Different valves present in the heart are described as under:

(a) Tricuspid valve: The valve present at the right atrioventricular aperture formed of three
flaps.

(b) Bicuspid valves: The valve present at the left atrioventricular aperture, formed of two
flaps, also called the mitral valve.

(c) Semi-lunar valve: Two sets of half-moon shaped (3) valves, present at openings of
pulmonary aorta and aorta, present here to check backflow of blood.

5. Answer: It is a manifestation of an increase in blood pressure. A continuous or sustained rise
in arterial blood pressure is known as hypertension.

The normal systolic and diastolic pressure of a healthy human is 120m and 80mm Hg
respectively. Under various physiological conditions, a moderate level of fluctuation may
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occur and blood pressure increase. It is referred to as high blood pressure.

6. Answer: Heart muscles continuously generate impulses in a manner that causes rhythmic
contraction and relaxation of the heart chambers. For the purpose of maintenance of the
heart rhythm, a highly excitatory’ and conductive system is present, which includes sino-
atrial node (SA) inter- nodal pathways, the atria-ventricular node (Avnode) AV bundle and
the bundle of Purkinje fibres.

In normal conduction of impulse, the atrial contraction precedes that of the ventricle.

The automatic rhythmicity of the heart is its ability to contract spon-taneously at a regular
rate.

7. Answer:
(a) Eosinophil is a bilobed nucleus
(b) Pulmonary artery carries deoxygenated blood.
(c) Heart of cockroach is present in the pericardial sinus.
(d) Platelets helps in coagulation
(e) Haemoglobin is present in RBCs due to which its colour is red.

8. Answer: A pacemaker is a rhythmic centre that establishes a pace of activity. Sometimes the
component of the impulse conduction system is disrupted, causing irregularity in the heart
rhythm like heart failure. Such types of patients are provided with an artificial electronic
device, which regularly sends a small amount of electrical charge for maintaining the
rhythmicity of the heart.

The device is known as an artificial pacemaker. It is implanted subcu-taneously in the upper
thoracic region having a connection with the heart.

If patients having symptoms of ventricular escape, in which atrial impulse suddenly fails, the
artificial pacemaker is connected to the right ventricle for controlling its rhythm. The
artificial pacemaker consists of a pulse generator containing a cell to produce electric
impulse.

» Long Answer:

1. (a) Answer: The sinoatrial node (pacemaker) of the heart spreads the cardiac impulse over the
two atria to bring about their systole. It, however, cannot spread along the common cardiac
muscle fibres from the atria to the ventricles. It is because, in the mammalian heart, there is no
continuity between the cardiac muscle fibres of the atria and those of the ventricles.

Although the fibres of each individual chamber exist in a functional syncytium (not separatable]
is because a bond of specialized cardiac muscle fibres exists on the interatrial septum called the
ATRIOVENTICULAR BUNDLE (AV bundle).

AV bundle forms the only muscular continuity between atrial and ventricular muscles. The AV
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bundle descends from the AV node along the interatrial septum and the interventricular septur
It branches into right and left bundle branches as it enters the ventricle.

From each AV bundle branch Purkinje which fibres spread out and connect with the common
ventricular muscle fibre. Thus, the cardiac impulse spreads over the atria to reach the AV node;
the AV bundle is necessary for the conductions of impulse through its two branches and the
Purkinje fibres to reach the ventricular muscle fibres causing contraction of ventricles.

(b) Answer:

Deoxy. Blood

Vena cava . Rt. Auricle ——— Rt. Ventricle
(Supra/info)

Pulmonary Arch
Deoxy. Blood |

| Lungs (oxy.blood

Different organs (not to lungs) Biimo )

Aorta ' Lt ventricle =——————ow— Lt. Auricle

Representation of double circulation in animals.

2. Answer: Portal system: A portal system is the circulatory system in which blood collected from
one set of organs or tissues is conveyed to another organ through capillaries before entering th
heart.

For example, in the hepatic portal system, blood collected from the alimentary -canal is first
conveyed to the liver by the hepatic portal vein. After passing through the capillaries of the live
it passes directly to the posterior vena cave by the hepatic vein.

Liver sinusods

Cystic vein

= | o
Righl branch : i ¢ Left branch

Crasting veins
Portal vein

Spienic vein

Inferior mesenteric vein

Hepatic portal circulation
Use of hepatic portal system:
(i) Veins coming from the various parts of the alimentary canal carry deoxygenated and food-
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laden blood. Through the portal vein, it reaches the network of portal vein capillaries in the live
The excess of food is filtered and stored in the liver as glycogen. Thus, heavily food loaded bloo
is not allowed to go to the heart, which may have to work more in pumping the blood.

(i) Liver also consumes drugs and toxins present in the blood coming from the intestine. So, th:
heart can be saved from their harmful effects.

3. Answer: The lymphatic system consists of vessels and lymph organs, like lymph nodes, bone
marrows, spleen and thymus. The fluid present in the lymphatic system is called lymph. This flu
has a composition similar to that of plasma except it is low in protein.

Fine channels present in the tissue are called lymph vessels, these are similar to veins. Besides
these, a number of lymph nodes are present. The lymphatic vessels are distributed in the limbs
abdomen, thorax and neck.

The lymphatic system provides an accessory route for the flow of interstitial fluid into the blooc
The lymphocytes present in the lymphatic system play important role in the defence against
foreign agents or microbes.

Left subclavian

Thoracic duet

Lymph nodes

Shows the various lymphatic organs.in the human body

4. Answer: The human heart consists of four chambers: Two upper thin layered (Atrium) and two
lower thick layered ventricles. The atria are situated at the broader end while the ventricles are
situated at the lower conical end. Externally a transverse groove is present between the atria al
ventricles, called the anterior interventricular sulcus and posterior intraventricular sulcus.

The right and left atria receive blood from different body parts. The right atrium receives
deoxygenated blood from all parts of the body except the lungs, through the superior and infer
vena cava. Pulmonary veins bring oxygenated blood to the left atrium horn of the lungs.

www.swottersacademy.com



BODY FLUIDS AND CIRCULATION

Irinominate Left commimon carotid

Supetior cava Left subclavian
Aartic arch
Right pulmongzry

arlery

egamentum arteriosum

Right pulmona Left pulmonary ariery

veins Left aunicle

Right auricie

Left Pulmonary veins

Coronary sule
Coronary sulcus oronary sulcus

Left ventric]
Right veniricle N

[nter-ventricular

Inferior vena Srooves

cava
Extmal features of the human heart

The right and left atria pump their blood into the right and left ventricles. From the right ventri
the pulmonary trunk arises which bifurcates into right and left pulmonary arteries, which suppl
deoxygenated blood to the lungs. The left ventricle gives rise to an ascending aorta from ‘whict
the oxygenated blood is supplied to the coronary- arteries and the systemic circulation of the
body occurs.

. Answer: The circulatory system is of open type. It consists of the heart and dorsal blood vessel,
sinuses and haemolymph. The haemocoel is divided into three chambers or sinuses dorsal, mid
and ventral. The dorsal chamber is called the pericardial sinus, the middle is the perivisceral sin
whereas the ventral is the perineural sinus. The dorsal and ventral diaphragms bear a number ¢
pores through which haemolymph flows.

The heart of a cockroach is an elongated tubular structure, closed behind and open in front. It
thirteen funnel-shaped and segmentally arranged chambers i.e. three in the thoracic segment ¢
ten in the abdominal segment. Valves, ensuring the unidirectional flow of blood, guard the
passage of each heart chamber.

Blood flows from the posterior to the anterior end and is discharged into the tissue space of the
head. Laterally each heart chamber bears a pair of apertures called Ostia which communicates
with the pericardial sinus.

In each segment, a pair of triangular alary muscles is present on either side of the heart.

The blood of the cockroach is not responsible for the transportation of respiratory gases but
serves for

e the transportation of nutrients.
e maintains hydrostatic pressure and

e acts as a reservoir of water.
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The haemolymph of cockroach circulates due to contraction and relaxation of the heart and
ciliary muscles,

Dorsal sines

Hear:

Perivisceral sinus
Head sinus

Perineural sinus

Open type of circulatory system in cockroach

Assertion Reason Answer-
1. (b) If both Assertion and Reason are true but Reason is not the correct explanation of Assertion

Explanation: During wound, germs are removed by the process of phagocytosis by WBC. WBCs
accumulate at the site of wound by diapedesis. It is the squeezing of leucocytes out from the
endothelium of capillaries to fight against foreign agent.

2. (b) If both Assertion and Reason are true but Reason is not the correct explanation of Assertion

Explanation: Matured mammalian RBCs lacks cell organelles including nucleus, mitochondria,
ribosomes, centrioles and endoplasmic reticulum. It increases the surface area of RBCs and
enables them to contain more haemoglobin. Thus, almost entire cytoplasm is filled with
haemoglobin.
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