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 Human Biood Gircitatory System

Students Learning Oy l":dh"i"e"s"--'f e
After Studying this chapter, students will be able to:

Describe how the blood is circulated inside the human body:.
Explain how blood is used to transport materials throughout the human body,
Identify the different types of organs connected to the blood system and their roles.
Identify the different components that make up the blood.

Name the cell types found in blood and their roles.

Explain the structure of the heart with a diagram.

Explain common heart diseases (coronary heart disease, myocardial infarction,
angina).

®  Explain the harmful effects of smoking related to heart diseases.

= Subjective Type Questions

E—— — e e e II. H"‘—
/ Long Questions prepared in the light of new Examination Techniques
/' (Knowledge, Understanding, Application, Analytical & Conceptual) /.

— e e ey

L e T L WL

35\ Blood and Its Components

Q.1: What::ig‘fj\jfﬁij 17 Write down its functions and composition.
Ans. Blood: Blood is a fluid connective tissue that circulates throughout the body. Its
main function is transport of substances and protection of body.

Blood is a type of connective tissue. Its main function is to transport: materials
through the body. It carries important materials to where they are needed. It transports
oxygen from the lungs to all body cells and carries carbon dioxide back to the lungs for
removal. Blood also delivers nutrients from the digestive system to the cells, hormones
from glands to target organs, and waste products from the cells to kidneys for excretion.

About 55% of blood is composed of a fluid portion [Q. What is serum?
called plasma while 45% of blood is made up of cells or | Ans. If fibrinogen is removed from

cell-like bodies. The adult human has about 5 litres | blood plasma, the rest is called
blood in the body. serum,
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Percentage composition of blood




Q.2: Write a note on Blood Plasma. Loz R

Ans. Blood Plasma: It is the liquid portion nfﬁblmt{iﬂ l"?‘f‘(‘?\‘& Eamp&s‘ﬁ‘d 90-92% of
water, 7 — 9% of proteins and 1% of athcrq bs uEﬁ x 3

(i) Proteins: Antibodies are Gq‘pqﬂq t plase *prcitems Antibodies defend the body
against pathogens. Fibrinoge H‘#IMAH are plasma proteins.

Functions of fibrinogih aid and albumin:

e Fibrinogen: It is also a plasma protein it is responsible for blood clotting.

e  Albumin: It is plasma protein which maintains the osmotic pressure of blood.

(i) Salts: The important plasma salts are made of sodium, chloride and bicarbonate

ions. In addition there are little amounts of calcium, magnesium, copper, potassium and

zinc.

(iii) Nutrients, wastes and hormones: Plasma contains nutrients like glucose, lipids

and amino acids etc. They enter blood from the digestive system. The wastes produced

by cells are also present in plasma. Hormones secreted by endocrine glands are also

. carried by plasma.

(iv) Respiratory gases: Small amounts of carbon dioxide (about 5-7%) ayjl_\oxyg:n

(about 1.5%) are dissolved in plasma. TR

0.3: Describe the structure, fnrmatlnn and tuw@ ple:ﬂe Slood cslls
(Erythrocytes) in the hum ago 70\(0

Ans. Physical appearance am ph * Red

blood cells (RBC J cells with a

depression at the contam a red portion

haemoglobin. It transports ﬂxygt‘:n and little amount of

carbon dioxide. There are about 4 to 5.5 million RBCs

per mm? of blood.

Formation and development: Before and immediately

after birth, RBCs are formed in liver and spleen. In

adults, they are formed in the red bone marrow of short
bones (sternum, ribs and vertebrae).

Functions: Their primary function is to transport oxygen and a [ Q. How many red blood
small amount of carbon dioxide throughout the body. It helps | cellsare present in body?

in maintaining proper gas exchange in the body. ;h;s-ml:;:r;;g E:: E;t;r:

Life span: The average life span of a RBC is about 120 days. body-About 2\million
Removal of RBCs: When RBCs complete thelr ag(q they are; %q,&a«;ﬁ mp[laéed
u

removed by spleen, bone marrow and liverc % 1 “ r R\H

Q.4: What are White Blood Ctaﬂs“‘ dé their role in body's immune

defence mechanism an [a g] typas
Ans. White Blood. G s are cnlnurless and have irregular shapes. They are

formed in the red bohc marrow. Some WBCs mature in lymph nodes, tonsils, th)rmus or
spleen. WBCs are larger in size and less in number than RBCs. Each mm® of blood
‘normally contains about 7,000 WBCs.




Function: WBCs defend the body against diseases. 2\ @@ ..‘ AR

Types of White Blood Cells: There are several yRes o WBGs:, )

(i) Granulocytes: These WBCs haYﬁ"Er?fmJéls uh ﬁ)fteblabm 'lhey include neutrophils,
eosinophils and basophils0)| \ = A L
Neutrophils: They destro 1I.');ict’::i'nziuaﬂi:! clean up dead cells at infection sites.

Eosinophils: Thq{' Lith' parasites and cause allergic reactions.

Basophils: Théy release histamine to cause inflammation and produce allergic reactions.
{II] Agranulocytes: They have clear cytoplasm. There are two types of arganulocytes
1.e. monocytes and lymphocytes.

Monocytes: Monocytes make macrophages which [Q. What do you know about pus?

engulf the germs and dead cells. Ans. Macrophages die in the process of

Lamoh : h K bodi : killing the germs. The dead cells
mphocytes: Lamphocytes make antibodies against | ;ccumalate and make the white sibstance

pathogens. called pus, seen at infection sites.

Q.5: What are platelets? Write down their functions.

Ans. Platelets: Platelets are not whole cells. They are small all fragments of Iarge cells of

bone marrow. Platelets lack a nucleus.

Functions:
e  Platelets helps in blood clotting at the site of]
injury. A ﬁu ‘“"”'

'L,-o-"_

®  Platelets convert fibringgen ”Lq ﬁbﬁ“m. Fj, a
e  Fibrin forms a net F\z\h lﬁqaps;ﬂ S to
form a clot. S

e It pre%ﬁ\ﬁg\@\gﬁve bleeding until the

damaged-vessel is repaired. A macrophage engulfing the bacteria

Damaged
Platelet blood vessel Clot

e
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Formation of clot by platelets
Q.6: Explain how blood transports materials throughout Fnehunyamﬁ@d}r?
Ans. Blood acts as a comprehensive trapsport &ymﬁm usrnlg Both "ifs liquid component
(plasma) and specialized cells to mnuﬁessenktial materials, [
Oxygen transport: Red bIQthﬁ:aﬂsa cémtauri‘laemoglubm which transports oxygen.
Carbon dioxide: Bl?pq Garries' carbon dioxide produced in body cells and transports it
back to lungshin) NN _
Nutrients transpurl. Glucose. lipids, amino acids and vitamins are transported by plasma
from intestine to all body tissues.




Waste Removal: Metabolic wastes are carried by blood to :;sremr,y:ﬁ“rghps for

Jll.f'“'l

ﬂlll’ﬂm&llﬁl‘l N f o '|I l\k.e:._rﬂ' =

Hormone transport: Blood carries hormones pcﬁrja gl;xpds to target organs to
regulate body functions. O\ 75 ne\ "&G\Tfﬁ}{d

Human Heart

Q.7: Explain the :wﬂ i of the heart with a diagram.
Ans. Heart: The heart is a muscular organ that pumps blood through a network of blood
vessels. The heart lies within the chest cavity, beneath the breast bone (sternum) between
the two lungs.

Structure of Heart: Red blood cells contain haemoglobin which transports oxygen.
Pericardium: In human heart, a tough, sac-like membrane is called pericardium.

Function of pericardium: Pericardium secretes a fluid around heart. This fluid reduces
friction between the pericardium and heart.

Septum: Human heart has two sides. The wall between the left and right sides is called
septum.

Chambers of the heart: The upper and lower sides of the heart is divided into two
chambers. The upper chambers are called atria and lower chambers are called ventricles.

The atria have thinner walls as compared to ventricles. axa\

Valves of the heart: Special flaps called vaive are ?q_j ‘miwﬁryn
between the chambers of both sides. The v\a\l Im ﬂhi;\ b\rﬁ J&T'I:}HLE:: "‘*hﬂ:?
direction. ‘m\ Ans. ventricle is

Tricuspid valve: The valve bet k\ﬁ Eﬁjhﬁfr:um and right ﬂ‘l‘l‘l'ﬂ‘f;f'i‘:;:’:rzﬂe“
ventricle is called tric E i( of 3 flaps).
Lchve

Bicuspid valve: The. en left atrium and left ventricle is called b:cus;:nd_ valve
(made of 2 flaps).

Semilunar valve: A valve present between each [Q. Whatis the color of oxygenated and
ventricles and large vessels is called semilunar valve. deoxygenated blood?

Function of valves: The valves prevent blood from |Ans. Oxygenated blood is bright red and
flowing back into the ventricles. deoxygenated blood is dark red.

Agrta

takes oxygenissd
bhood io body pans

Pulmonary arteris
take blood (0 lungs.

Supesrior vens cava
brings deoxygenatec
biood from upper body
to right mirkum.

Pulmonary velns
carry blood from
s o laf atrium

Right atrium ' Leftatrum—. | ﬁlﬁ 1\
sends blood 1o (LU
right wantricle.

L \ \ !
Tricuspid valve : Fix % T Bledsgid valve

Semilunar Septum
brings
blood from lower body valves

Human heart; structure.and blood circulation




heart andexplain its

0.8: Describe the pathway of blood through the hu
NIHE At

importance. ® ,p&ﬂys\\b\p €

Ans. Heart: Heart is a muscu!ar hmugh a network of blood

vessels. The heart lies wi i;
Circulation of hl:l ﬁ ump: The right side of the heart collects blood from

body and snn‘ﬂﬁ» ungs while the left side collects blood from the lungs and sends
it to the body. It means that human heart works as a duuhlc pump.

The deoxygenated Pathway (to the lungs):

Two veins i.e., superior and inferior vena cava
bring deoxygenated blood (with high
concentration of CO, and low concentration of
O,) from parts of the body (other than lungs).
These veins open in the right atrium. The right
atrium contracts and sends this blood into the
right ventricle. The right ventricle contracts
and pumps this blood into pulmonary arteries.

The pulmonary arteries take this blood to
lungs. In lungs CO, diffuses out of the®l

and O, diffuses into the b%\‘@’é o = - 5
The oxygenated body): From lungs pulmonary veins carry the
oxygenated cc}ncen[ranﬂn of CO, and high concentration of O,) back. These
veins open in the left atrium of heart. This blood is pumped into left ventricle. When left
ventricle contracts it pumps the blood into a large blood vessel called aorta. From aorta,
this blood is transported to all parts of the body.

Systemic circulation

Pulmonary and systemic circulation: The
flow of blood from heart to lungs and then
from lungs to heart is called pulmonary
circulation, The flow of blood from heart to
the body tissues and then from body tissues
to heart is called systemic circulation,

Q.9: Write a note on heart beat.

Q. How blood flows during systemic and pulmonary
circulation?

Ans. Due to high pressure in systemic circulation,
blood can reach to all body parts. On the other hand,
due to low pressure in pulmonary circulation, blood
flows in lungs in slow speed. It gives sufficient time

for gaseous exchange in lungs.

Ans. Heartbeat: The alternating contraction (systole) and rc!axatmnﬂ{\qha@ole) of heart
chambers makes one heartbeat. The avcrage hSm q t&éfﬁ timek p&r minute. This

is also called the heart beat.
Phases of heart beat: A

Systole: Systole occurs vm\?
arteries and a

\
. Durmgm“ge

bicuspid valves.

\_ ||a—"F

icles contract to pump the blood into pulmonary

"lubb" sound is produced due to the closing of tricuspid and

Diastole: Diastole occurs immediately after systole when both atria relax so that blood




R -

S

entt':rs the atria. Contraction of the atria fills the ventricleq -
During diastole "dubb" sound is produced ,duc m t{le’cﬂ@j mgjmﬂsﬁmmmar valves.

Tricuspid &
bicuspid closed

Ans.

Systole

One Heartbeat

3.3 Blood Vessels '

Carry blood awa{

\

Bw >

-_w.

ﬂia,ﬁg.r‘bi\ﬁ’f}d towards the

__.—.'- .|L.I..

Diastale

(.10: Compare the structure and function of artary, a vein and Agml@@mw

|||-"_.-J ".Cn

Connect arterioles with

Transport blmﬂd‘ F}\ukﬂ

heart {f:;d organs.

blood flow the heart ) ll‘*J o\ heart. venules.
Type of blood Carr;,“'ﬂxygf:nated blood|Carry deoxygenated|Blood exchanges gases
blood and nutrients.

Wall thickness |Thick, strong and |Thin walls as compared|Extremely thin walls.
elastic to arteries

Layersof wall |Three layers Three layers but middle|Single layer of
Endothelium smooth  |layer is thinner endothelium only
muscles connective
tissue

Lumen Narrow lumen Broad lumen Very narrow lumen

Valves Absent Present _|Absgnt (0 AN

Blood Pressure |Blood flows under high flows un_deﬁ, Igw B/l(ge& f[nws slowly
pressure. swgé 5\2 SRS

Function ’Rﬂum blood from body|Allow exchange of

to heart.

oxygen, nutrients and
wastes between blood
and tissues.




Blood vessels

3.4 Arterial and Venous System

Q.11: Differentiate between arterial and venous system. =
OR Explain arterial and venous system ang g\ r’tp] iﬂund circulation.
Ans. Arterial system: ’ﬂﬁk\ \f :: 3 Wﬁthﬂnmahﬂncﬂon of aorta?

Arteries of Pulmonary m qq ]mlgp; artery | Ans: Aorta makes right and left coranary
&

arteries which supply oxygenated
called pulmona_r}r xygena[ad blood blood to the heart muscles. From

from right v ¥ branches into two smaller heart muscle deoxygenated blood
pulmonary arteries, each artery supplying blood to returns to left atrium through
each lung. coronary veins.

e  Arteries of Systemic circulation: Oxygenated blood is pumped from left ventricle
into aorta. It forms arteries which supply blood to head, shoulders and arms. Aorta passes
through the thorax and becomes dorsal aorta, It makes many arteries that supply blood to
all parts of the lower region. For example, hepatic aartery supplies blood to the liver and
renal arteries supply blood to kidneys. Aorta divides and makes two femoral arteries
which supply blood to legs.

Venous System:

e  Veins of Pulmonary circulation: Two pulmonary [Q. Describe the appearance of veins.
veins carry oxygenated blood from lungs to the left [Ans. Veins are bl king, but the
atrium of heart. e .wﬁ?@i lly dark red.

e Veins of Systemic circulation: Twmm@tmvéi@%\hb.,, superior vena cava and the
inferior vena cava carry dnax tggna_ 4 QDHJ i}om bod}r to right atrium. The superior
vena cava is made by Jmmn%ﬁn 1 head, shoulders and arms. The inferior vena
cava is made of Mj:: m parrs of the lower region. For example, two femoral
veins from Iegs @mp@ into inferior vena cava. Renal veins carry blood from the kidneys.
The hepatic portal vein carries blood from alimentary canal to the liver. From liver, a
hepatic vein carries blood to the inferior vena cava.




0.12: What are cardiovascular disordey Al

prevention of coronary ha@ﬁ q@ﬂm S
Ans. Cardiovascular disqﬂq@ (845
L':llv

The dlseascs“ﬂp ¢ the heart or blood vessels are collectively called
cardiovascular disorders or cardiovascular diseases (CVDs).
Coronary Heart Disease (CHD): It is the narrowing [Q. Differentiate between
or blockage of the coronary arteries, which supply |  arteriosclerosis and atherosclerosis.
blood to the heart muscle. This condition is primarily | AnS: Arteriosclerosis is the general

caused by atherosclerosis i.e., accumulation of fatty ::;e"i"g o KRR p i

deposits (plaques) inside arteries. Atherosclerosis is a specific type of
Causes: High levels of low-density lipoproteins (e.g., | arteriosclerosis. caused by the build-up
cholesterol) in blood, high blood pressure, smoking, |of fats. cholesterol. and other
diabetes, sedentary lifestyle. substances (plaque) inside the arteries,
Causes: High levels of low-density lipoproteins (. g., cholesterol) in blond high blood
pressure, smoking, diabetes, sedentary lifestyle. ﬁ%h%

Symptoms: Asymptomatic in early stages; r'ﬂea.),r chﬂ%in] omf‘m’t as the

condition progresses. \r7 ﬂ&r{m

Risk Factors: Family history, ob &‘*\?\ ssure, high cholesterol levels, and
§

lifestyle factors. \J'\r

Prevention: Healthy<digt) u ar exermse_ smoking cessation and management of blood
pressure and cholesterol levels.

Complications: If left untreated, CHD can lead to more severe conditions. including
myocardial infraction and heart failure.

Q.13: Enlist the causes, symptoms, complications and prevention of myocardial

infarction.
Ans. Myocardial Infarction: "Myocardium" [q. According to WHO. What percentage of
means heart muscle. "Infarction” means tissue deaths are caused by cardiovascular

death. The death of heart muscles is called diseases?

myocardial infarction. It is commonly known as a | Ans. According to the World Health
"heart attack". It occurs when blood flow to a part | organization (WHO), cardiovascular
of the heart muscle is blocked for prolonged a | disorders are fﬁpﬂﬂﬂhh fﬂr }hﬁﬁ?@% of

period leading to death of the heart muscle. 3“3'“'“ 2\
Causes: A blockage in one or more cor &‘éﬁ “'“"TEW to nearly 29%
arteries often caused by a blood cjot that m‘

over atherosclerotic plaques. ﬁ\\ -

Symptoms: Chest pa q%;_mj and pressure; shortness of breath; sweating; pain
radiating to the arm, neck o or jaw.

Treatment: Emergency treatment (medicines to dissolve clots), angioplasty to open
blocked arteries, and stenting to keep arteries open.




Lomplications: Heart failure.
arrhythamias (irregular hcartbea!_ﬁ}! ﬂf!d/
sudden cardic arrest. AN \.Lr.f';'f‘ N
Prevention: Maintainirg weight Witk a
healthy dieﬁg;l_u lﬁﬂﬂ'gjlnk}kjmg, excercise
regularly;'tontrol blood pressure,
cholesterol and diabetes. Artherosclerosis and resulting Myocardial infraction
Q.14: Write a note on Angina Pectoris as a cardiovascular disorder.

Ans. Angina Pectoris:

Angina Pectoris (commonly called Angina) is chest pain or discomfort caused by
reduced blood flow to the heart muscle. typically due to coronary artery disease. Angina
is a symptom of CHD and ofien indicates that the heart is not getting enough oxygen,

Symptoms:
Chest pain or discomfort, chest pressure, squeezing or heaviness. Pain can radiate
to the shoulders, neck or arms, e\

= T

Treatment: Lifestyle changes, medications, {0 Whatl

procedures like angioplasty or stent la&g}ﬂn}zﬁ!x‘ﬁi %h} : me heart attack occurs without

Complications: If untre cd#);a{:hﬁ#\d‘g\%# 5 symptoms. It is called silent heart

myocardial infarction an \;, e 5%\ M&k of heart attack. It is more common in the

failure. 3 N AL elderly and in patients with diabetes
2

Q.15 Explalu[;{ﬁha%tui effects of smoking related to heart diseases.

Ans. Harmful Effects of Smoking Related to Heart Diseases:

Smoking is the major risk factor for the development of heart diseases. Here's an
overview of how smoking adversely impacts heart health:
() Increased Risk of Atherosclerosis: Smoking accelerates atherosclerosis by
damaging the endothelium of arteries,
() Increased Risk of Blood clot Formation: Smoking increases the chances for blood to
clot by promoting platelet aggregation. The clots that can block coronary arteries and
lead to myocardial infarction.
(iii) Elevated Blood Pressure: Smoking contributes to elevated blood pressure by
causing vasoconstriction. ' T ’H‘rﬁ‘ﬁjﬁ
(v) Heart Rate and Rhythm Abnormalities: ﬁ_q‘hytq?ula.uf Teg) #eanbeats that can
be dangerous. Smoking affects heart shytfim, | '*.Elpﬁa.ﬁh}'g‘h art rate.

(v) Reduced Oxygen Deli .\ H‘»”'?\H' '"'f 1@ What do you know about world Heart

LN
e T day?
T m“"‘?x—*@&%‘-g@ e SMOKE |\, World Heart Day s held on 29 September
binds to hacq& \ ) Cs more effectively every year. Its objective is to give
than uxygbjﬁ’, reducing the blood's awareness to common people about the

OXygen-carrying capacity. risks of cardiovascular disorders.

\




Increases the buildup of fatty
plague in hlood vessels

What does smoking do to your heart? B l/—ﬁf.u_u
_ T2\ (CRBYE

"'\.

_,
Damages the ining of *,II""']I\ 3

arterios (] | Hﬁl"n \
— RN
qm&g}%&:mmm

blood vesseis

Makes blood sticky ang | -
] more likely to clot

Carbon monadds in
tobacrn smoke red
blood's aumymm /
ATy Oaygen, causing heart
to work harder
Public awareness poster on "Effects of Smoking on Heart"
(vi) Impact on Overall Cardiovascular Health: Smoking contributes to the narrowing of

arteries in the legs, which can further strain the heart.

Raises triglycerides and
lowers " good® cholesteml
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3.1 Blood and its Components

1. The human transport system is composed of which two key parts?
(a) nervous system and circulatory system  (b) Blood circulatory
(c) Lymphatic system (d) Bothbandc
2.  Which of the following is not one of the three main components of the blood
circulatory system?
(a) Heart (b) Blood vessels (c) Lungs (d) Blood
3. Blood is considered as a type of:
(a) Epithelial tissue (b) connective tissue (¢) Muscular tissue (d) Nervous tissue
4. What is the primary overall function of blood?
(a) To produce energy (b) To transport 7n&l¢mat (T “n\ )
(c) To digest food £d) Mofiltertoning (&
5. How much blood does an average Adylthufiian have In their body?
(a) About 2 litres (b) A“b%‘\mf Fﬂ {intbs 4&) “About § litres (d) About 8 litres

6.  The fluid portion g Hpg

(a) C}'mpla.sﬁi NN uj erum (c) Plasma (d) Lymph
7. How much pnrﬁun of blood is composed of plasma?

(a) 45% (b) 91% (c) 55% (d) 8%




10.

11,
12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

24.

o SUE TEIOYE the protein fibrinogen from plum%rtheﬁgﬁqﬁmm is
called: A

(a) Pure plasma  (b) Haemu (d) Lymph
Which plasma pru r’f’nr dcfending the body against

pathogens?
(a) Alhumm\ A nngcn (c) Antibodies (d) Platelets

ﬂ; rinogen play its role in;

Plasma

(a) Mamtamg osmotic pressure (b) Blood clotting

(¢) Carrying oxygen (d) Fighting bacteria

Which protein is responsibie for maintaing the osmotic pressure of blood?
(a) Albumin (b) Antibody (¢) Fibrinogen (d) Globulin
Which nutrients are present in plasma?

(a) Lipids (b) Amino acids  (¢) Glucose (d) All of these
Disc-shaped cells are:

(a) Red blood cells (b) White blood cells

(c) Platelets (d) Plasma

Which protein helps RBCs to transport oxygen?

(a) Albumin (b) Fibrinogen (c) Haemuglubl Ed()@gﬁ&
Normal range of RBCs per mm? of blood: \ [ 7 (@)

(a) 7,000 (b) 2 million, O @ECMIUH (d) 7 million

In adults, RBCs are primari -
3‘3 (b) Red bone marrow

(a) Liver and spleen

(¢) Lymphn (d) Thymus

What is the average llfe span of a Red Blood cell?

(a) 7 days (b) 120 days (c) 1 year (d) Two vears
The characteristic property of white blood cells is: :
(a) Contain haemoglobin (b) disc-shaped

(c) colourless (d) smaller than RBCs
Approximately how many WBCs are typically found in each mm3 of blood?
(a) 4 million (b) 3 million (c) 7,000 (d) 70,000
What is the primary function of white blood cells?

(a) To transpoprt oxygen . (b) To defend body against diseases
(¢) To help blood clotting (d) To remove carbon dioxide
Primary function of Basophils:

(a) Engulfing dead cells (b) Producing anubnd|§§ o

(c) Releasing histamine (d) Can-}rrgpg,\ n) L@\ f\

What is the specific role of Lymphm:xt.es \\\ -
(a) Making antibodies \Ur“ ing histamine
(¢) Forming a fibrin %@é‘\\\d oS d}' "Cleaning up dead cells

Average life span

(a) 120 dam [N J\‘} Tto2 days (c) 7to 12 days (d) 24 hours
During the }ﬁrmng process, which plasma protein is converted into fibrin?
(a) Histamine (b) Haemoglobin  (¢) Fibrinogen (d) Antibody




25.

26.

27.

28.

29.

31.

32.

33.

34,

3s.

36.

31

38.

39.

In a lmm?® sample of blood, there are nppmﬂmntely how Hnn ﬁhﬁ@
(a) 100,000 (b) 250,000  (g) 500,007\ |\ {&; 1,600,000

The tough, sac-like surrounds and protect heart is known as

the: \[F\r[\ o

(a) Pleura i (b) Pericardium  (c¢) Septum (d) Epicardium
The muscular wall that seperates the left and right sides of the heart is called:
(a) Valve (b) Pericardium (c) Septum (d) Venacava

The bicuspid valve is located between which two chambers?

(a) Right atrium and right ventricle (b) Left atrium and left ventricle

(¢) Right ventricle and pulmonary artery (d) Left ventricle and aorta
Primary function of semilunar valves is:

(a) To allow blood to flow (b) To prevent blood from back flow
(c) To seperate oxygenated and deoxygenated blood

(d) To pump blood to lungs

How many flaps make up the tricuspid valve?

(a) 1 (b) 2 (c) 3

Which blood vessels bring dmx}rgenated um:l \ﬁ?%%\fﬁe right
atrium? \/ jb )

(a) Pulmonary veins : \ L&;J ary arteries

(c) Superior and mfermr ﬁ‘ﬁ vhj\E Aorta

The pulmaua ue because they carry:

(a) Deoxygen b nnd to lungs (b) Oxygenated blood back to left atrium
(c) Deoxygenated blood to the right atrium

(d) Oxygenated blood to the rest of the body

Deoxygenated blood is:

(a) Bright red (b) Dark red (¢) Pale red (d) Pale yellow
When the left ventricle contracts, it pumps blood directly into the:

(a) Pulmonary vein (b) Right ventricle (c) Aorta (d) Vena cava
The flow of blood from heart to the lungs and then back to the heart is called:
(a) Systemic circulation (b) Pulmonary circulation

(¢) Coronary circulation (d) Double circulation

The flow of blood from heart to body tissues and then from body tissues to
heart is called:

(a) Pulmonary circulation {b) Coronary cirmf ion (0] m WL ”‘
(¢) Systemic circulation qus(qk CAL

The alternating contraction aud rch}atfon of hédﬁ cinimbers is called:
(a) Heart failure (b) H \\ ne) S?stﬁte (d) Diastole
The "dubb" sound chukﬁ t is produced by the closing of the:

(a) Tncuspld (b) Bicuspid valves

(¢c) Semilunar valves (d) Closed valves

What is the average heart rate of a healthy adult human?
(a) 60'times per minute (b) 70 times per minute
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(c) 80 times per minute !
"Lubb" sound is produced during: (| -

AN ey s
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~ (d) Pulmonary circulation

(c) Systemic circalatig

P R Blood Vessels
N e
The middle layer of an arterial wall is primarily composed of:
(a) Endothelium (b) Connective tissue

(¢) Smooth muscles and elastic tissues (d) Skeletal muscle
The hollow internal cavity of a blood vessel through which bloed flows is
called:

(a) Septum (b) Lumen (c) Valve (d) Pericardium
Small blood vessels are:
(a) Arteries (b) Veins (c) Capillaries (d) Aorta

The walls of the capillaries are composed of only a single layer of cells called:
(a) smooth muscles (b) connective tissue (¢) Endothelium (d) Epithelium
Capillaries unite to form small veins called: 9]

(a) Endothelium  (b) Epithelium (€) Venacaya. ) Menules
Most veins carry deoxygenated nqqtqw?"'nﬂfj!( f_ J@éﬁ’rt. Which of the
following is exception? 2 Q9 ?:tﬁﬂ \\%x Nijlee

(a) Renal veins Ab) 1 '&’i@@%}j )Y Pulmonary veins(d) Vena cava
Oxygenated blood is I ot the left ventricle into the:

(a) Superio il ca S (b) Aorta

(c) | ry (d) Hepatic vein

Which artery supplies blood to the head, shoulders and arms?

(a) Renal artery (b) Femoral artery (c) Aorta (d) Hepatic artery

Which artery supplies blood to the kidneys?

(a) Hepatic artery (b) Renal artery (¢) Femoral artery (d) Cornary artery
The hepatic artery supplies blood to the;

(a) Liver (b) Kidneys (c) Legs (d) Heart

Which arteries supply blood to the legs?

(a) Renal arteries (b) Hepatic arteries (c) Pulmonary arteries (d) Femoral arteries
Renal veins carry blood away from the:

(a) Liver (b) Lungs (c) Kidneys (d) Heart
Which vein carries blood from the liver to the inferior vena cava?
(a) Hepatic vein (b) REM[«-T;E&I& EONBY
(¢) Hepatic portal vein () Fem aral vein o=

Veins are: A A2 B AN

(a) Red-looking af) :I_ﬂ_,_-_.s_;:;\;--\l"51 x ! j.l“-ﬁ’{}i}"f}reen-lmking

(c) Blue-looking _ d) Bright blue-looking

Bl Cardiovascular Disorders
Diseases lhvo ving the heart or blood vessels are called:
(a) Respiratory disorders (b) Cardiovascular disorders
(¢) Digestive disorders . (d) Renal disorders




56. Cnmnnry Heart Disease (CHD) is the narrnwmg or hlupka:gﬁ A\
(a) Renal arteries . ~Ab) | Eommg e-”s.
(c) Pulmonary arteries \\/750dX prann\pdrﬁl vein

57. What is the primary mﬂﬁﬁﬁqﬂnamﬁﬁﬁ disease?
(a) Exercise R\BRLs (b) Atherosclerosis

-. L)
(¢) Low blogd fre: Le’l bt (d) Drinking water
58. The death of heart muscles is called:
(a) Angenia Pectoris (b) Emphysema
(¢) Myocardial infraction (d) Coronary heart disease

59. Which of the following is an emergency treatment used to physically open
blocked coronary arteries?

(a) Dialysis (b) Vaccination (c) Angioplasty (d) Antibiotic therapy
60. The chest pain or discomfort caused by reduced blood flow to the heart muscle

is called.

(a) Myocardial Infarction (b) Coronary Heart Disease

(c) Angina Pectoris (d) Asthma
L. @ Z @© "3 ® € .0h) 5. {c) ?. Eﬂt Jg;m; (c)
8 () 9 @5 160 1) r *\:f (c)
15. ) 16 (b)) 17. (b) 18\ m “~ (b) 21. (©)
22. (a) 23. (c) 24, Qé)\“’ 525“1 %\1 l{i“ 27. (c) 28. (b)
29. (b) 30. () 3k ('c)\ 33. (b} 34. (c) 35. (b)

3. (c) 37 -@lv ﬁﬁchj 39 {b} 40. (b) 41. (c) 42. (b)
43. (¢) 44. (€Y 45 (d) . 46. (c) 47. (b) 48. (c) 49. (b)

50. (a) 51. (d) 52. (c) 53. (a) 54. (c) 85. (b) 56. (b)
57. (b) 58. (c) 39. (¢) 60. (c)

/ Additional Short Questions //

/ Short Answer Questions prepured in the ||ghi of new Examination TE[hmques
{(Knowledge, Understanding, Application, Analytical & Conceptual)

3.1 Blood and its components

1. The human transport system is consist of which two parts?

Ans. The human transport system consists of two key parts:
(i) Blood circulatory system (i) Lymphauwsysmm ' unm

2. What is blood? Name its main cnqponeu;; VTN

Ans. Blood: Blood is a type of, conaei’.tjfﬁ hssue ﬂs’whain }funcuun is to transport
materials throughout the TR S ety
Main cnmponents,T Jj am ,cdrht:ﬁnents are plasma, red blood cells (RBCs), white
blood cells (ﬁ{ d platelets.

3.  State two furictions of blood in the human body.

Ans. Functions of blood:

(i) Blood transports oxygen from lungs to all body cells and carries carbon dioxide
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back to lungs for removal. ’Irn'_:;-: \ ([ ;\Q._m :

(if) Blood delivers nutrients, hormqpes aydjf?\s\q I h@q[:. AL

4. What do you know about lasma?i \( () \\ DoV - U

Ans. Blood plasma: Plaggzﬁ“}glpﬂ:gm portion of blood. Plasma is composed of
90-92% of water, f? / \gﬁi\ eins and 1% of other substances,

5. Write dow ‘mt ole of proteins in blood plasma.

Ans. Antibodies are important plasma proteins,

*  Antibodies defend the body against pathogens.

*  Fibrinogen (a plasma protein) responsible for blood clotting.

*  Albumin (a plasma protein) maintains the osmotic pressure of blood

6.  Which salts are present in blood plasma?

Ans. The important plasma salts are made of sodium. chloride and bicarbonate ions.

7.  State the role of respiratory gases in plasma.

Ans. Small amount of carbon dioxide and oxygen are dissolved in plasma. About 1.5%
of oxygen and about 5-7% of carbon dioxide is carried as dissolved in plasma.

8.  What is the function of red blood cells?

Ans. e  Red blood cells transport oxygen from lungs to W&?@Kﬁm

®  Redblood cells carries small amoung of | i 3 o lungs.
9.  Write two functions of white i? Wﬁ_
e

Ans. White blood cells (L QS

*  White blood cells de eE\%\ gainst diseases
e It dcstmu}; W@ﬂnh‘ﬁmﬂucﬂ immunity.
10. Write twd/fanctions of platelets,

Ans. Platelets (Thrombocytes)

®  Helps in blood clotting.

*  Prevent excessive blood loss during injury

11. Write a short note on erythrocytes.

Ans. Erythrocytes: Red blood cells (erythrocytes) are disc-shaped cells. They contain
haemoglobin. Before and after birth RBCs are formed in liver and spleen. In adults
they are formed in red bone marrow. The average life span of an RBC is about 120
days.

12. Differentiate between granulocytes and agranulocytes.

Ans. Granulocytes: These WBCs have granules in cytoplasm. They _i_y;:luda’;}i‘&eutmphi Is,

3 s 5 =\ (ClIONOE
eosinophils and basophils. Nz e
Agranulocytes: They have clear ,c{tn?uglvﬁ%ﬁﬂ“ﬁpes of agranulocytes,
i.e. monocytes and I}mphﬁFme-"' 1"55 7l d& ';_‘ ERLE SRS

NVAN
13, Write down the functioh \.Hl;@h}m%ﬁu and lymphocytes.
Ans. Monocytes: Monocytes make macrophages which engulf the germs and dead cells.
Lymphuﬂmﬁ%mﬁcs make antibodies against pathogens.
14. What are cell-like bodies? Discuss them.
Ans. The cell like bodies are platelets. Platelets are not whole cells. They are small




15.

16.

Ans.

17.

Ans.

Ans.

19.

. If number of platelets decr

fragments of large cells of bone marrow. Piatetets lack a nucleus 'l]wfrl{'ﬁ}pan is

7-12 days.
What happens if the number nf plafé! &&M?
m? ql bacomes slow, leading to excessive

bleeding even frorn

Human Heart

What is human heart and describe its location in the body?
Heart: The heart is a muscular organ that pumps blood through a network of blood
vessels.

Location: The heart lies within the chest cavity, behind the breast bone(sternum),
between the two lungs.

Name four chambers of human heart and state one function of each.

The four chambers of human heart are:

(i) Right atrium; Receives deoxygenated blood from the body.

(ii) Left atrium: Receives oxygenated blood from the lungs.

(iii) Right ventricle: Pumps deoxygenated blood to the IungTi - f Om;ﬁ

(iv) Left ventricle: Pumps ox}’genated hl 0 lhf. ody

Why are valves present in the I:aa J}ves
Valves prevent blood from entricles.

Two heart valves are ‘i and blcuspld valves.

Define RFW%HKP

Ans. Septum: The wall present between the left and right sides of the heart is called

20.

Ans.

21.

Ans,

22,

Ans.

_Ans.

septum.

Why heart works as a double pump?

Human heart works as a double pump because:

The right side of the heart collects blood from body and send it to the lungs.

The left side collect blood from the lungs and sends it to the whole body.

Why does oxygenated and deoxygenated blood not mix in the human heart?
The oxygenated and deoxygenated blood not mix in heart because the heart is
divided into right and left sides by a septum, which prevents mixing.

Differentiate between pulmonary and systemic circulation.

Pulmonary circulation: The flow of blood from heart to luPF§ p{iqﬁh@‘ﬁb& lungs
to heart is called pulmonary clrculatmn e \' “

C._u_ll-: e
Systemic circulation: The ﬂqw of lpgd ﬂT tissues and then from
" ation,

body tissues to hea.rt ls r.:al '
Define heart b ts nurmal rate in a healthy adult.

Heartbeat: ’!"fl@.‘:ﬁh@ atmg contractions (systole) and relaxation (diastole) of heart
chambers makes one heartbeat. The average human heart beats 70 times per
minute.




24. What are the phases of heartbeat? _ 12 _l-_',-‘-'a_"l_“'_'ll".ﬂ

Ans. Phases of heartbeat: A heartbeat has tWo- a§§1]| S

(i) Systole occurs v.wlw;:qH_J,jn:)tpl_1x_Jﬁzl‘:lltp::fr{il?qi_~ tpﬁ ‘dct'to pimp the blood into pulmonary
arteries and aorta. "ﬁ\ T E’x\_ﬁf-};ui =

(ii) Diastole occu m@ﬂ\ély after systole when both atria relax so that blood enters
the atria);Catitraction of the atria fills the ventricles.

3.3 Blood Vessels

25. Name the three main types of blood vessels and give one function of each.
Ans. The blood vessels are:
(i) Arteries: Carries blood away from the heart.
(i) Veins: Carries blood towards the heart.
(iii) Capillaries: Connects arteries and veins.
26. What is the structural difference between arteries and veins?
Ans. ®»  Arteries are thick, elastic walls to withstand high pressure.
*  Veins have thin walls and valves to prevent backflow.

27. Define lumen. ~ AN |
Ans. Lumen: The hollow internal cavity qﬁa@wﬁ@@;}n@ od flows in called
lumen. e }:.—::HH e g}hu ) 1)
iportant for the body?

28. What are cnpﬂhﬁ@;;:iﬂ@%‘}h@

Ans, Capillaries are the § blood vessels. They are thin-walled, tiny vessels
cnnnec!iwwhh\d‘ veins.
They allhi\chchangc of oxygen, nutrients and wastes with body tissues.

29. Which layers are present in veins?

Ans. The walls of veins are composed of three layers an inner layer of endothelium, a
middle layer of smooth muscles and elastic tissues and an outer layer of connective
tissue.

34 Arterial and Venous System
il]. Trace the path of aorta as it supplies blood to the lower body.
ns.

*  Oxygenated blood leaves the left ventricle via the aorta.

* It passes through the thorax to become the dorsal aorta.

® It branches into specific arteries i.e. the hepatic artery (liver), renal arteries
(kidneys) and finally divides into femoral arteries (legs). —, I.-I:_-.i','--j;ﬁ-f:g'ii-,"l_

31. Differentiate between Pulmonary and Syst Imlﬁﬂtﬁct)ems of veins.

Ans. Pulmonary veins: Two veins Mﬂ?‘?@%m d from the lungs back to the
left atrium of the heart,(", .~ \\ “{,_ﬂ_ \S by
Systemmic veins; %ﬂiﬁ}\}aﬁ'ﬁs"ﬁuperior and Inferior Vena Cava) carry
deoxygenated blog 1&&1’1’1]1&: body tissues to the right atrium.

32. Differentiate between superior and inferior vena cava.

Ans. Superior Vena Cava: The superior vena cava formed by joining the veins from the
upper body, it collects blood from the head, shoulders and arms.

»
¥ el




35.
Ans.

Ans.

Ans.

— i —— e —

Inferior Vena Cava: Inferior vena cava formed by veins fjm ﬂqu“iq@'éﬂbéd}f It
collects blood from legs and lower trunt. [\ (0 W\ [ (2o D=

Cardiovascular Disor l_!Efb

Define Cardlmfascular dis %@@,\ A

Cardiovascular, sﬁu. diseases that involve the heart or blood vessels are
collectively callé *cardmvascuiar diseases.

What happens in coronary heart diseases (CHD)? Write down its causes.

. CHD: It is the narrowing or blockage of the coronary arteries, which supply blood

to the heart muscles.

Causes of CHD: High level of low- density lipoproteins in blood, high blood
pressure, smoking, diabetes and sedentary lifestyles are the causes of CHD.

What are the risk factors and complications of coronary heart diseases?

Risk factors: Family history, high blood pressure, high cholesterol levels and
lifestyle factors are the risk factors of CHD.

Complications: If left untreated, CHD can lead to more severe conditions, including
myocardial infraction and heart failure.

What do you know about myocardial infraction? (.; \ I..}-J@\_'Ew \!

"Myocardium" means heart muscles". s{ o a2~
"Infraction” means tissue death. The ‘l’% &%‘;@&@ is called myocardial

infraction. It is commonly Ki . Tt occurs when blood flow to a

part of the heart musclc }E r pmlnnged period, leading to death of heart

muscles. Al JT\‘ﬁL

What is Angm\h’ectnm"

Angina Pectoris: Angina pectoris is chest pain or discomfort caused by reduced

blood flow to the heart muscles, typically due to coronary artery disease.

Write down any two harmful effects of smoking related to heart diseases.
Smoking adversely impacts heart healths:

Increased risk of blood clot formation: Smoking increases the chances for blnod
to clot by promoting platelet aggregation.

Elevated blood pressure: Smoking contributes to eievatﬂd blood pressure by
causing vasoconstriction.

Exercise Questions (Solved)

Select the correct answers for the following queglomj S\ (CON
Which component of blood is mamlrre%pp‘ihié\ﬁr mg oxygen"
(a) White blood cells (b) ’“ﬁ T \1®"ﬂ¢dﬁ1md ccl Is{d) Plasma
A person with low plat;lpt "l! tis li Iy to face difficulty in:

(a) Fighting infeg WNJ* ol (b) Breathing

(c) Clotting blood (d) Transporting oxygen
Which of the following layer is found in all blood vessels?

(a) Smooth muscle (b) Endothelium
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(c) Skeletal muscle (d) d(';gp\ngqjy’é\t_@ M

4. Which of the following contains deg ml‘ od {s-ali adult human?
(a) Left atrium Qg) Pu M@ érﬂary vein (d) Aorta

5. When fibrinogen m%ﬁﬁm separates from blood and the rest is;
(a) Plasma N6 .ymph (¢) Serum (d)Pus

6. Which heart ¢hamber has the thickest walls?

(a) Right atrium (b) Left atrium (¢) Left ventricle (d) Right ventricle
7. The exchange of materials between the blood and tissues occurs in;

(a) Arteries (b) Veins
(c) Capillaries (d) Arteries and veins
8. Al veins carry deoxygenated blood except the vein.
(a) Vena cava (b) Hepatic portal  (c) Pulmonary (d) Renal
9. Myocardial infarction is due to blockage of blood flow in;
(a) Aorta (b) Pulmonary artery
(¢) Coronary artery (d) Hepatic artery
10. If the bicuspid valve is damaged, which flow of blood will be affected?
(a) From left atrium to left ventricle (b) From ;‘:ﬁm}‘axri ‘_,mt ventricle
(c) From left ventricle to aorta e J\@ﬁ@ﬁ ng&tolett atrium

0 rﬁﬁ{é{g\gg\x AR \B R =

L 4. (b) 5. (9

© 2. @0\ [0S

C . 1) .

" 6. (c) T\F;NM A \‘l SOUNET Se) 9. (c) 10. (a)
B. Write short answers.

1. List the types of cells present in blood along with their functions.
Ans. The cells present in blood are:
() Red'blood cells (Erythrocytes):
*  Red blood cells transport oxygen from lungs to body tissues.
®  Red blood cells carries small amount of carbon dioxide back to lungs.
(ii) White blood cells (Leucocytes):
*  White blood cells defend the body against diseases.
*  Itdestroy pathogens and produce immunity.

(iii) Platelets(Thrombocytes):
e Helps in blood clotting,
®  Prevent excessive blood loss during injury ~\f /‘*;f \ AN

2.  Differentiate between atria and ﬁnﬁ:ﬂ\i'ﬁ, ‘gﬁ"\\ H ﬂ, \; s
Ans. Atria: The upper cham giﬁm\\h&ﬂ ﬁk&é'ﬁﬁﬁﬁia (singular:atrium)
*  Atria receive blood md%i}yﬂ!&f"’

Ventricles: The. Jﬁﬂbers
®  Ventricles ptmp
3. Trace the flow of blood from the vena cava to various body parts.

Ams.*  Deoxygenated blood from body parts enter the right atrium through vena

et vers of heart are called ventricles.
lood out from the heart and are thick-walled.




cava. | ,?: ©) m
*  Blood passes from right atrium to r H : N :\‘ o

e  Right ventricle pumps blood t ghrc’gﬁ J‘* Li

* Inlungs blood bccn ﬂﬁ g;\(éd

e  Oxygenated bloq } left atrium.

. Blond atrium to left ventricle.

o Left venfr‘rcle pump bimd into aorta. :

¢  The aorta distributes blood to various body parts.

4. Tdentify the causes and treatments of myocardial infarction,

Ans. Causes of myocardial infraction: A blockage in one or more coronary arteries

that forms over atherosclerotic plaques.

Treatment: Emergency treatment (medicines to dissolve clots), angmplasty to

open blocked arteries and stenting to keep arteries open.

5.  Colour the following diagram of heart to show oxygenated and deoxygenated

blood. Label the different structures as marked.

Ans.
Aorta
0N
lakes axygantaed = ﬁfh
blood body parts \.—i{ [ "’-’r_'} :_:.._"'\__:;'\—u-r-‘
ﬁl&mﬁr\v arteries
binod to lungs
Superlor vena cava { LA Pulmonary veins
brings decxygena ' - [ carry blood from
blood from u e _ - lungs 1o left atrium.
Right atrium \ Left atrium
sends blood to F G : sends blood to left
right vantricia. ventricle,
Tricuspid valve Bleuspid valve
Right ventricle
sends blood to Laft ventricle
pulmanary araries, sands blood to
aorta.
inferior vena cava
Semilunar Septum
brings deocxygenated
Sisod ot Movese body valves
1o right atrium,
Human heart; structure and blood circulation ,q,qﬁﬁﬁ
~ AN ey
C. Write answers in detail. AcoN [ (2o
I.  Describe the functions of the com pﬁq?nl!\né A\ E/

Ans. For answer See Question. w \H ™ \.w
2. Explain how blood m%ph m €na]s throughout the human body.

Ans. For answer ch Nn 6
3. Explain the structure of the heart with a diagram.
Ans. For answer See Question. No. 7




4. Explain the harmful effects of smoking related to heart diseases. - S\\‘
Ans. For answer See Question. No. 15 <\ J ;’6(-"1\3

5. Compare the structure and &‘IQ@%}H and a capillary.

Ans. F See Q
ns. For answer ues \ \j{

D. Inqulswm
1. Why is oxygenated blood separated from deoxygenated blood in heart?

Ans. Oxygenated blood is separated from deoxygenated blood in the heart by septum
because it allows the heart to function efﬁcn:nlly as a double pump. The oxygen
should be efficiently supply to body tissues and while oxygen poor blood should be
sent to the lungs for purification. -

2. How does regular exercise strengthen the circulatory system?

Ans. Regular exercise improve the strength and efficiency of body in multiple ways:

(i) It boosts immunity and mental health

(i) It increases oxygen delivery to tissues.

(iii) It lowers harmful cholesterol and endurance.

(v) It improves lung function and respiration. i — \U Iﬂ"ﬁfﬁ

(vi) It strengthens the heart and cugll m : C L

3. How can lifestyle EW

Ans. Many of the cardmﬂ%él{w s can be prevented by chnnsmg healthy life
style. N I“I \r\f‘

@) By eazm\gfhcanhy and balanced diet.

(i) By taking regular exercise

(iii) By avoiding tabacco and alcohol

(iv) By maintaing healthy weight

(v) By regular health check-ups

(vi) By taking less stress.

4. If cholesterol levels in the blood are never regulated, how can it impact the
heart and blood vessels overtime?

Ans. High cholesterol can have serious effects on cardiovascular system. It can leads to

atherosclerosis (formation of plaque in arteries). Over time this n gi the ateries,

increases blood pressure and can lead tn a u h]? }e(@@sﬁs myocardial

infarction or stroke. ﬁ L




