CHAPTER - 6

LIFE PROCESSES

All living things perform certain life processes like growth, excretion, respiration,
crrculation ete,

All the processes like respiration, digestion, which wgether keep the living organisms
alive and perform the job of body maintenance are called life processes.

Examples :
Life Processes
Crowih Digestion  Respiration  Cinculation Excritinm
MNutritin  [The whole process by which an
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Kinds of nurition tn which i organic Eimks of mutretics in shich inoorpanisms do
avterials like OO, water ete are wiilized 1o not possess the ability o synibesize their
prepare orgame food by the process of ovan food, They depemd on autorophs o
photosyniheses their food supply direcily or indirectly.
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Aurtotrophic MNutrition ;
The crganizms which carry oul sutotrophic nutrition sre called autotrophs (green
plans)
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Autoarophic nutrition & fulfilled by the process by which awtobrophs toke in CO, and
HLO and convert these into cartohydrates in the presence of chlarophyll, sunlight is
called PHOTOSYNTHESIS

Eaquation ;

600, + 12HO —Sunlight |~ 4 0,+60,+6H.0
Chlvrophyle

Raw Materials for Photosynthesis :
Sumlight
Chloroplyl — Sunlight abscrbed by chlorophyl

0, —» enteds through Stomata, and Oxygen (0} is released as by product
through stommats on leaf,

Waler — water + dissolved minerals like Mitrogen plosphorous ete are taken
up by the roaots from the soil.

Site of Photosynthesis ;
Chiloroplast m the leafl Chloroplast contain chlorophyll. (green pigment)
Main Events of Photosynthesis :

Absorpiion of light emergy by chlosophvl

Conversion of light energy into chemical energy + splining (breaking) of waser
inier hydrogen and oxvgen.

Reduction of CO, 1o carbehydrates.
STOMATA : Tiny pores present on the surface of the leaves
FUNCTIONS :
il Exchange of gases 0,/00,

(i)  Loses large amount of water [water vapour] during transpiration.
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How do organisms obtain their food
Urnicellutar / single celled organism : food is aken up through entire swface.
Example : (i) Amoeba. (i) Paramascium
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NUTRITION IN AMOEBA



(i) | Peramecium | ——  Cilia —— takein

(present all foosd
owver the hodw) i
At a specific
spat

Steps in Hologic autrition
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lngestion Diigesiinn Absorption Assimblation Egestion
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NUTRITION IN HUMAN BEINGS
The human digestive sysiemn comprises of alimentary canal and assockated disgestive

plands.
Mouth — Intake of whale fond
i
Teeth = Chewing/grinding of food.
+
Toamgmoe =¥ Eclling of food
4 +
Tasting of food
-'.

Swallowing / pushing down of the food
Salwvary Glands  —» Secrete Sabiva + Mucus,

Salivary
1 Starch  ®mylase  gy.q,
[ Saliva]
Chesophatsnas —» Taking food from mouth o stomach by
iR Penstaltic mavements
|eoniraction and expansion of muscles of the oesophagus]
Stcrmoch r Crastne glands secrete Gasinc juice
Castric julee
v IL v
PLPSIN HICT MLUCLIS
[emyme that [munkes modinm |[Prodccs dmner
treaks drmarn scidice] limirge ol 1 he siomeich

profedn|



Small Intestinal > lmﬂinrlmam
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Ciboly driie Fans Proicins

Cilucoss Farty woid + Glveerol  Amimo acids

Small Intestine. — Villi —— helps in abseaption of food into the blood,

[finger like projections]
small infestineg =» Recerves Liver =—» Bik- hace
secretion from nl.-
Lorge fal_Wmabidy o Sl fat
Globules  ~catinm Globuales
Pancreas

Fanersate jeios

Trypsin Lipass
Proeirs — Teplones l
Fats — % o Glieorsd

Emulsification : The process of breakdown of large fat
globules info smaller far globules by bile juice
Large intestine Absorb excess of witer.
The rest of the marerial is removed from the body via the
anus. {Egestion)

+




Respiration
Respirgion involves
) Gaseous exchange © Intake of oxygen from the aimosphere and release of
CO, — Breathing
(i} Breakdown of simple food in order o release energy inside the cell — Cellular

Respirmtion
Breakdown of Glucose by varions pathwavs
laenss
CH,.0,
I cxtaplusim

Mymuivee Acid + Energy

i
T
+ Whater
Fermentation : Process of Encrgy . !
conversion of Peruvie seid : ol BLTEY.
intc cthanol, Ok, and energy Ef;?“;h‘::g[
by Yeast muscle fatigue It ocours
alber rigorous exorise
H'ﬂ:ﬂlirlfiﬂl
v ;
Aerobic Anaerobic
* Tukes place in the presence of * Tukes place in the absence of
¥ Ocowrs in moctwondna * Ocurs 1o cytoplasm
* End products are CO, and H,0O * End produects wre oleohal ar lactic
* More amount of energy is released acidd,

¥ Less armeunt of enerey s released.



Human Respiratory System
Passage of mr through the respirntory system
Nostnl
4

MNasul Pussnge
+

Masal Cavity

..L Fiavem MEAMNY KravEn

Alvenlar — Blond capillanes

Mechanism of Breathing
|

Inhalation
* During inhalation the thoracic
cavity (chest covity) expands
* Ribs lift up
* Diaphragm become flat in shape
* Volume of lungs increases and air
enters the lungs

Exhalation
* Thoracic cavily contracts
¥ Bibx move downwards
Diaphragm becomes dome shaped
* Volume of lungs decreases snd air
exits from the lungs.
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Exchange of Gases between alvenlus, blood and tissues,

0,
1. A (rach an O3) —_— Hilood —_— Hinds witl
(arn wlvoolu) [ehreugh Blood Hoermoglobin
vessgls) in RBC

l

0, 15 released in

Lessipey
L 8 o,
i O, —s  elemsed inte ————=  Dissolved
{frivm tissued bl blood
O o, +
Semt out +—— [Released in =—— Blood vessels
through nosirils alvealar {in alvealid

Sal®
Tervestial Organism — use atmosphenc oxygen for respiration
Adquatic Organisms — used dissolved oxygen for respiration
Respiration in Planis @

Respiration in plants 15 simpler than the respiration in animals, Gaseous exchange
oeeur through

l. Stomaia i leaves

[ ¥ ]

Lenticels in stems

3. General surface of the roots,



Life Process (I1)

Transporation and Excretion

—  Human beings like other multicellular organism need regular supply of food,
oxygen e, This functicn is performed by cireulatory system or Transport

wystem,
The circulatory system in human beings consists of ©

The circulatory system in haman beings consists of
|

i ' { ¥
A Pumping Chrgan Blood vessels A circulatory medium
Heart - Arterfes & Veins Blood & Lymph
Deoxypenle Venn Right Right : Righi
Blood Cava Atrimm Atriung Wentricle
{from boddy) {Relaxed) (contracts) {reluxed)
Right
Hogy bt Blood Circulation B8
via T AORTA in Human Heart n.'nn:fa-:ts
Lungs

Lefit. =—— Leftk +— Lefi +— Left =—— Oxypenaied
Ventricle Ventnele Adriam Adrruim bled
{Contracts | (relaxed) {eontrmes) {relmsed)
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Bload
(A okl Connecrive Tissue)

v v
Solid Component Liguid Componemt
Bload Corpuscles PLASMA
' m——
RBLC= B:t-:u:-d WL Ayellow colour Ruid
!| Provide Body contin W’«E waber &
- CAITIEs respec hedps i defence by 0% Organic substances
gas (0, CO.) Blood engulfing the ke o
- contain Hb Clatting germ cells & - Plasmia Proteins viz.
impart red colour producing albumin, globalin
i me hlood amiibodies inarganic-mineral 1ons

Lymph - a yellowish flnds escapes from the bleod copillanes inte the
inteércellular speces contain less proteins than blood. Lymph flows from the
tissucs to the heart assisting in transportation and destroying germs.

Blood Yessels
|
¥ v
Arteries Veins
Camy Oxygenated blood from . Curry deoxygepated blood

heart o0 body part except
pulmonary Arery

Adse called disributing Veszel 2z

Thick and elastic

fromm body  pars to heart

except pulmonary vein

Adso called collecting Vessel

3. Thin and Less elastic,

Transportation in Planis

There are two mam conducting Pathwaysin a Plan

W
Kylem

v
Phloem

Cames water & minerals
from ther roots to other part
of the plant

MNoenergy isused

Carries product of
photosynthesis from leaves
o the ather part of the plani.

Enerzyis wsed from ATF



Transpiration 15 the process of loss of water as vapour from senal parts of the
plani.

Fanction ;

. Ahsorption asd upward movemman of water and minerals by creating
FULL.

1. helpsintemperniure regulation in Plint

Transport of food from leaves (food faciory) to different pant of the plant is
called Translocation.

EXCRETION
The process of the removal of the hisrmful metabolic wiastes Trom the body,
Excretory systemof human beings includes ;
1} Apairof kidneys
i) AUrninary Bladder
i) Apairof Ureter
iv) AlUrethera

Unnary operEg

Urine produced in the kidneys passes through the ureters imto the urinary
bladder where itis stored unnil it 15 released through the urethera.

The purpose of making unne is to filter out waste product from the blood e,
urea which is produced in the liver.

Each kidney has lacge numbers of Tilication units called nephrons
The Unne formation imvolves three steps

1. Glomerular Filtration : Nitrmogenous wastes, glucose winer, amino scid
filter from the blood into Bowman Capsule of the nephron.

Tubular reabsorption : Now, wseful substances from the filrae are
reabsorbed back by capillanes surrounding the nephron.

i, Recretion Exirn, water, salts are secreted into the whube which open up
intothe collecting duct & then inio the urster.

L=



Hoemodial vsas : The process of purifying blood by an arificial kidney, it is
meant for Kidney failure patient,

Excretion in Planis

— Through stomaotn

Onygen, CO.& HO (Transpiration)

Oiher wastes may be stored in leaves, bark ete which fall off Trom the plant.
Planis excrete some waste into e sodl aroumd them.

Gums, Resin Inokd Xvlem

Some metabolic wastes in the form of crystals of Calciwm oxalates in the
lepves of colocssia nnd stem of Famikand,

Life Processes

EXERCISE
(Question Bank)

Very Short Answers (1 Mark)

I

b Bd

o e < T

14

Stae ome difference between autotrophic and  heterstrophic mode of
(TEFTRTNTITES

What will happen toa plant ifthe xylem is removed.
What is the rode of salivabn the digestion of food?

Mame the tissue that transports water pnd mineralsin planis.
What 15 the role of acid in owr stomach?

What 1z emulsification

Biainie the arganelbe i which photosynithests occur.

Marme the largest ameny o the human baody,

Deefine trunspiration

Wt wre soructural und funetional unit of kidneys called

Short Answers (2 Marks or 3 Marks)

1

¥

How is small intestine designed 1o absorb digested food?
What are stomata ™ Draw o labelled diagram of stomata



3. Write the equation for the process of breakdown of glucose ina cell
1) in the presence of oxygen

1) intheabsence of oxygen.

4. Write the difference between inhalation and exhalation.

5. Listthe three events which occur during photo synthesis.

6.  How does transpiration helps in upward transport of substances.

7. Describe the process of double circulation in human beings.

8. Write the functions of the components of blood,

Long Answers (5 Marks)

I.  Explain the process of digestion of food in mouth stomach and small

intestine in human body. Draw a well labelled diagram.

2. Draw a diagram showing Human Respiratory system. Label the following
parts

1) Larynx 1) Trachea

i)  Bronchus iv) Lungs



1. Why is diffusion insufficient to meet the oxygen requirements of multicellular
organisms like humans?

Multicellular organisms need more oxvgen than unicellular organisms becanse in
multicellular organisims the rate of respiration is very high because-

i Multicellular organisms are made up of billions of cells, all of which require oxygen.

b, The rate of respiration 15 much higher in multicellular organisms than unicellular
organisms. This is particularly true for warm blooded mammals and birds because they
need more energy 0 maintain their body tlemperature.

In umicellular organisms (like Amoeba) the single cell is directly in comact with the
environmenl. So, oxygen directly diffuses into the cell through the cell membrane.

But in mulucellular orgomisms like homon beings, all cells of the body are not in direct
contact with the sir to mke up oxygen directly by diffusion. More over even if we
imagine that oxygen would diffuse out from air inhaled into the lungs and reach every
cell of the body it would take a very long time 1o reach every cell of the body because
diffusion ix a very slow process. For example, it is esimated that it would take 3 years
for a molecule of oxygen to get o our toes from our lungs,

To overcome this difficulty, we have a (ransport systeém 1., circolatory system o
transport high amount of oxygen to every part of the body in a short time. In the lungs
there are small air pockets called alveoli 1o increase surface area for exchange of gases
between blood and air. When the air is inhaled, oxygen from the air diffuses into the
blood. In the bleod oxygen is very quickly taken up by haemoglobin in the red blood
cells making the process of diffusion faster. The absorbed oxygen is rapidly transported
to all the cells of the body by the blood and in retum CO; produced in every cell due 1o
resparation 1= taken up by the blood and transported to the lungs for removal

2. What criteria do we use to decide whether something is alive?

To decide whether something is alive we can use the following criteria-

a. Living things show different life processes such as nuirition, respirution,
photosynthesis, excretion efc, which are not shown by non living or dead things.

h. The abiliiy to sense the surroundings and show proper response 15 one of the basic
properties of living organisms, Plants, animals and even microorganisms can sense the
changes in envircnment and show responses. Consciousness therefore, becomes the
defining property of living organisms,

c. Living organisms show cellular organization of the body. Each living cell s highly
organized and performs different functions that keep it alive. In malticellular the level of
organization goes even higher from cellular (o tssue level foallowed by organ level which
15 further followed by argan system and orgamsm level.

d. Living organisms ore able to reprodece and produce off springs that show similarity
with the parents. This is not seen in non living things.

X What are the outside raw materials used for by an organism’?

Living crganisms are made up of cells in which different metabolic reactions 1ake place
contimiouslv. For these metabolic reactions, the cells of living organisms take up
different materials from the environment,

Basically it is the plants that gather materials from the environment 1o make the complex
organic compounds, which help in building up the cells. Planis take simple mw matenals
like COy from sir, water and minerals from the soil to make their own carbon hased
compounds like proteins, carbohvdrates and fats etc. Sunlight is vsed s energy source.
Ammals and other organisms including human beings that cannot gather these matenals
directly from the environment take complex compounds prodoced by plants in the form
of food,

All organisms take up water from the environment because it 1s very imporiant for the
cellular processes.



4. What processes wonld you consider essential for maintaining life?

The processes essential for maintaining life are.

. Nutritlen- [t s the process by which living organisms take up nutnients from the
environment and use them for the formation of their cells and tissues and also for energy.
b. Respiration- It is the process of oxidation of carbohydrates in the cells w releare
energy that is used by the cells for different purposes.

c. Photosynthesis- It is the moin process that converts sun light energy 1o usable
chemical energy. The energy rich compaounds that are produced during photosynthesis are
used by all the organisms in the food chain for getting energy and for their growth.

d. Excretion- Living cells performing different metabolic reactions also produce many
waste materials. The process of removal of these wastes from the celld body 15 called
excretion. It is necessary o keep the cell’ body in proper and healthy condition,

e, Transportation- A well organized transport sysiem is essential especially for
multicellular organisms (o carry and supply necessary materials 1o all the cells or the
body and 10 remove the wastes from the body.

[. Reproduction- It 15 the process of production of the offspring by the parents so as (o
maintain the continuity of that species on eanh.

5. What are the dilferences belween avioiraphic and heterotrophic nutrition”

| S.No Autotrophic Nutrition Heteratrophic Nutrition

| It takes place in those organisms like | It takes place in those organisms like

plants that can make their food by the
process of photosynthesis.

animals that cannot make their food by
the process of photos ynthesis.

Ry mutenals pre sccumuloted from
the environment for m.nki.ng foriadd.

Ready food 15 wken and vsed as a
sotiree of mnutrilion.

Solar energy 15 converted to chemical
energy by photosynthetic pigments like
chlorophyll nnd stored in foods such as
carhohydrates like glucose and starch. |

Simple inorganic raw materals such as
Cy, water and minerals are used 1o
make complex compounds such as

Solar energy s not taken up directly.
Instead chemical encrgy is oblaned
along with the food and used up by the

organism.

il ——

_Cnmplu carbon mrnpmmiu- are taken
up i the form of food and used as a
source of nutriiion. These are proteins,

carbohvdrates, lals, proteins elc,

fats, carbohvdrates elo.

fi. Where do plants get each of the raw materials for photosynthesis”

Plamts take wp simple raw materials from the environment o mioke complex sompommndy
of carbon by the process af photoxynthexis. C0y is taken up from the air through leaf
stomutn. €Oy diffuses o the leal through stomata and is mken op directly by the leal
cells, Water is absorbed from the roots by osmosis and transported 1o the leaves by the
wylem. Sunlight is received by group of chiorophyll molecules in the chloroplasts,
Photosynthesis takes place in the chloroplasts, which are the cell organelles present in the
leal cells of the plants. Following reaction tnkes place in the chloroplasts-
Chlorophyll
GC0: + 12HAD = C Hy20y + 605 + 6H20
Sunlight

7. What is the role of acid in the stomach”

Hydrochlone acid is produced in the stomach by the gastric glands that are present in the
walls of the stomach. Acid plays an important role in-

. Activating Pepsinogen 1o form the enzyme Pepsin, which digests proteins w smaller
channs of amino ackds.

b, HCI alsa kills many bacterin and other microorgansms that enter along with the food.
€. HCI denatures the profeins so that they can be easily digested.



H. What is the function of digestive enzymes?

Digestive enzymes help in the chemically digestion of food. They break ihe vuiws w
bigger molecules such as proteins, fats, carbohydrates ele 1o release smaller molecules
that can be easily absorbed by the small intestine. For example, Pepsin that is present in
the gasinic juice acts upon proteins o break them into smaller chains of amino acids,
which are further, reduced 1o amino acids by other enzymes. The amino acids are
absorbed into the small intesting and transpomed to the body cells for making proteins.

9. How is the small intestine designed to absorb digested food? OR What are villi
and what is their function? %

The inner wall of small intestine has many linger like
structures called Villi. These willi increase the surface
ared of the serall intestine Jor proper absorption of the
digested food, The villi are richly sapplied by blood
and lymph o absorb the food. The absorbed food is
supplied to different tissues of the bady for building up
new cells and tissues, for energy and for repair of old
lissues.

1. What advantage over an agualic organism does a terrestrial nrgaﬂinu have with
regard (o ohtaining oxygen for respiration

Oxygen is needed by the cells for aerobic respiration. A terresinal organism living on
land breathes in air, which contains a higher amount of oxygen (about 21 % ). So it gets a
higher amount of oxygen in each breath. On the other hand, an aguatic organism (like
fish)y has o breathe in water ond oke the oxyeen that is dissolved in water. Bul os the
solubility of oxygen in water is very low the orgunism does not get sufficient oxygen in
each breath. So it has to breathe faster in order to get sufficient oxygen.

11. What are the different ways in which glocose s oxidized to provide energy in
various organisms? OR Explain different types of respiration. OR What is aerohic
and anaerohic respiration?
Glucose 15 oxidized in two ways (o provide energy-
a. Anserobic respiration- Partial ocidation of glecose in the absence of oxygen,
resulting in release of some energy, Glucose s oxidized to pyruvate, which is then
changed to ethyl alcohol or lactic acid. There is no role of mitochondria. Only twa ATP
maolecules are gained by the oxidation of one glucose molecale,

Glycolysis

Glucose — Pyruvate —— Lactic acid (in muscles)
2 ATP Gain
Ethyl alcohol + COy (In veast)

b. Aerobic respiration- Compilete oxidation of glucose using oxyvegen to release high
amount energy. Glueose is oxidized in the cyvtoplasm to pyravate, which is then shifted to
mitochondria for further breakdown. The pyruvate i1s oxidized 1w CO» and water, 38 ATP
molecales are formed by the oxidation of one molecule of glucose.
Glvcolvsis
Glocose ——— s Pyruvate —————p C0O; + Water (In Mitochondria)

12. How are Oxygen and Carbon dioxide transported in human beings”

Oxvegen and Carbon dioxide are wansponed from in human beings by the blood, In the
lungs, there 15 exchange of pases between the blood and air. Oxvgen from ar diffuses
into the blood flowing in the thin walled blood capillaries. This oxygen is quickly taken
up by haemaglobin in the RBCs. Thus, oxygen is mostly carried by the haemoglobin in
the RBCs. Very little oxygen is carried in the dissolved form i the blood plasma, This is
because solubility of oxygen in plasma (water) is very low.



When the blond reaches inside the rissues, oxygen is released inmo the tissue Awid amd
carbon dioxide enters from tissoe Nuid mto te blood plasma through the capillary walls,
As carbon dioxide is more soluble in water than oxveen it is transported in the dissolved
form in the blood plasma.

13. How are lungs designed in human beings to maximize the area 1or ﬂthngf ol
gases’

The lungs are organs where gas exchange takes place between
the blood and air. The blood gets re-oxygenated and carbon
dinxide 15 released into the air, Inside the longs there are millions
of air sacs colled alveoli, which increase the surface wrea for
exchange of gases. The thin walls of alveoli are richly supplied
with blood capillaries o carry blood for gas exchange. CO,
diffuses out from the blood into the air and the blood takes up
fresh oxygen [rom the air.

The figure shows the tiny air sucs also known os alveoli, within a
section of human lung tissue. Human beings have a thin layer of about 700 million
alveoli within their lungs! This layer is very necessary in the process of gas exchange
between air and blood. The subdivision of lung into millions of tiny air sacs provides a
greater surface area for gas exchange 1o take place.

14. What are the components of transport system in human beings? What are the
lunctions of these components?

Components of transport (circulatory system) in human beings are-

a. Blood- It is the Mud connective tssue that 1s responsible for ransport of matenals in
human beings. It contains the fluid pan called Plasma, which carries most of the
materials in dissolved form. Plasma. which is basically water, carmes matenals such as
minerals, amino acids, glucose, urea (as a waste), hormones, dissolved proteins etc. In the
blood plasma are also present the following cells-

i. RBC- Red blood cells contain the pigment haemoglobin, which
helps in carrving oxygen from the lungs 1o different tissoe cells for
respiration. This is because solubility of oxygen in the plasma is very low.

iL. WBC- White blood cells, are responsible for killing the
mimmlgani.-:ms entering into the blood. Thus, WBCs play an important
role in the immune system of the body, &
The blood plasma also contains Blood Platelets, which help in clottfing nl the blood
during injury to prevent blood loss,

b. Blood ¥essels- These are Arteries, Veins and Blood capillanies.

i. Arteries carry blood away from the heart. The three layvered wall of anteries is
thick 1o bear the pressure of blood that is pumped by the hear.

it. Veins carry blood towards the heart. The three lnyered wall of veins is thinner
than areries hecanse it has to bear very low blood pressure. There are valves in the veins,
which prevent back flow of the blood,

iii. Blood Capillaries are the thinnest of the blood vessels. There is a wide
network of blood capillaries in every organ of the body. The capillaries pass between the
cells of the ussues. Oxygen, glucose, amino acids and other nuirents pass through the
capallary walls and enter mto the vssue (lnd from where they are taken up by the
surrounding cells.
¢. Lymph- The exwra tisswe fTuid in the tssues enters the lymph capillaries, The lymph
capillaries join up 10 form [yvmph vessels, The composition of lymph s almost similar 1o
blood plasma but it contains less proteins. The lvmph vessels join with veins and supply
lymph into the blood. Functions of Lymph are-

a. Lymph that is basically the blood plasma that has come out of the blood capillanes into
the intercellular spaces serves ax a source of nutrients for the cells of the tissues. The
cells ke up many nutrients from the tissue fluid and release their wastes into the same.




b. Lymph helps in removing extra tissue fluid along with proteins from the body organs
and returning them to the blood.

c. Lymph contains specialized WBCs that play an important mole in Lifling the
mricroorganinmy invading the body.

d. Lymph plays an important role in the absorprion of fais and far seluble vitamins A, D,
E and K in the small intestine.

15, Why is it necessary to separate oxygenaled and deoxygenated blood in mammals
and birds”

Mammals and Birds are warm blooded animals and so ro keep the body warm hear has fo
b comtinuowsiy produced in the bidy. As a result the rate af respiration is alse higher in
mammals and hirds ax compared to other animals, As the rwte of respiration is high the
demand for oxygen is also higher in mammals and birds as compared o other animals,

To supply sufficient oxygen to the body tissues and cells oxyvgenated blood should move
separntely to the body tissues and cells. It should not mix with the deoxygenated blood
carrying carbon dioxide, Otherwise, it will not be able 1w carry sulficient oxygen o the
body tissees,

On cold blooded animals such fishes, amphibians and repiiles the rale of respiration is
low. As a result their oxygen demand 15 also lower. In these animals there is partial
mixing of oxygenated and deoxygenated blood. So the blood carries lesser oxvgen (o the
body tissues,

16, What are the components of transport system in highly organized plants™
Highly arganized plants have Vascular Tissues (also called complex tissues) for transport
of materials. These tssues are like continuous tubes that conduct materials in dissolved
form in water medium rapidly through the plant body. These tissues are-
a. Xylem- It carries waler and dissolved minerals from the plant roots w the keaves and
other paris of the body. It has Vessels and Tracheids as the conducting elements 1o carry
witler and minerals.
b. Phloem- Helps in franslocation of food from leaves to other pans of the plant body
and storage organs. It has Sieve Tubes as the conducting elements.,

i,r:_; -.'l'.ﬂl'l:-:l___ __— Sieve Plawe

He | — Sieve Tube Cell

1| — Phloem parenchyma

| Companion Cell

Xylem

17. How are water and minerals transported in plants”

Water and dissolved minerals are iransponed by Xylem in the higher planis. Xylem has
Trucheids and Vessels, which act as tubes for the upward supply of water and dissolved
minerals.

There are mainly two forces thal are responsible for the movement of water in the
xvlem against gravity, which pulls water downwards-

. Rool pressure- At the roots, cells in contact wath the sonl actively (that is using energy
from ATP) take up dissolved ions [rom the soil. As a result, the cyioplasm of root cells
hecomes hypentonic as compared 1o the water in the soil, Water therefore moves into the
rools from the soil by endosmosis, This creates a column of water in the xylem that is
pushed vpwards, This upward push on the water 15 called Root pressure. It can push up
water up to some height in the plants.




b. Transpiration pull- Plant leaves lose water by the process of transpiration through
stomata. To make up the water loss the leaf cells draw oni water from the leal xylem. As
a result a suction pull is created on the water in the xylem tubes and the water rises up 1o
great heights.

The transpiration pull is strong enough to draw up sufficient water to great heighis
Tronspiration pull generally operates during the day when the plants lose more water by
transpiration due 1o sun€s heat. Root pressure mainly operates during night Both of these
forces together help in supplving waler to great heights of big trees.

18. How is food transporied in planis?
In plunts, foad is transported (Translocated) in dissalved form by the Phloem. The
phloem camies disselved sugars like glucase or sucrose and amino acids from the leaves
i the other parts of the plant body and also to the storage organs. Water-soluble
carbohydrates like Sucrose are transported actively 1o the sieve wbes of phloem using
energy from ATP. Due to this water moves into the sieve tubes by endosmosis creating
high pressure inside. As a resull water moves in the sieve tubes from supply end (leaves)
to the storage organs. In the storage organs the dissolved sugars are removed from the
sieve lubes. As a result the sieve tubes also lose water by exosmosis. This water is carried
up back to the leaf cells through the xylem

I——i- Water & Sugars (Phloem- Sieve wibes) e -——bl

Leaf

(o storage organs)
Storage
celly Drgans
(Xylem) Water

*—  (back o leaf cells) 4

ki J

19, Describe the structure and functioning of the nephrons,

Nephron is the working wwif of kidney. A kidney consists of many such nephrons, which
work together to filter the blood. The working of a nephron can be divided into 2 parts-

f. Ultra Mltration in the Bowman€s Capsule A nephron
consists of a Bowman€s capsule im0 which blood is
supplied by the renal arteriole, Inside the Bowman€s
capsule the arteriole divides into a fine network of
capillaries, Filtration of blood wakes place through the
capillaries at a high pressure to remove blood plasma
along with dissolved materials including urea, salts,
glucose, amino acids and water, The fhered water along
with dissalved materials then passes through the tubules.

b. Tubular Reabsorption- When the fltered plasma
passes through the (ubules, selectve reabsorption of
important materials like salts, glocose and water takes
place. The reabsorbed matenals are returned back to the
blood.

The urine containing water, urea, unabsorbed salts etc s collected in the collecting duct,
which receives urine from other nephrons and finally the urine is carried out of the
kidnev by the urcter.

20, What are the methods used by plants to get rid of excretory products”
Excretion in plants 15 by following methods-

a. Oxygen produced as 4 waste duning photosynthesis, diffuses out of the leal stomata
b. During the day carbon dioxide produced in respiration is used up in photosynthesis
¢, Water in excess is removed by transpiration through the leaves.

d. Resins and gums are stored in old xylem.

€. Latex (white Muid) is stored in stems and leaves of some plants.




[ Zimikand wbers contain calcium oxalate crystals,
. Plants also excrete some waste materials from roots into the sail.

21. How the amount of urine produoced is regulated

The amoumt of wrine prociiced depends on the amonnr of water in the body, This is called
osmorcgulation. It helps in controlling the amount of water in the body,

When the body contains large amount of water, the wubules of nephrons in the Kidney
reabsorh very less water from the filiered unne. As a result very dilute urine is produced
and passed out. But when the body contains less water, the bules of nephrons in the
kidney reabsorh more water from the fillered urine. As o resalt concentrated urine is
produced and passed out. Thus the kidneys not only help in filtration of nirogenous
wasies like urea but also in osmoregulation,

22, The kidneys in human beings are a part of the system for-
i, Mulrition.

b. Respiration.

¢. Excretion. ¥

d. Transportation,

23, The Xylem in plants are responsible for-
a. Transport of water.

b, Transport of food.

¢. Trangpon of amino acids.

d. Transport of oxvgen.

24, The antotrophic mode of nuirition reguires-
a. Carbon dioxide and water,

b. Chiorophyll.

. Sunlight.

d, All of the above. J

25. The breakdown of pyruvate to give carbon dioxide, water and energy takes place
in=

i Cyviopliasm.

b, Mitochondna,

€. Chlloroplast,

d. Nucleus.

26. How are fals digested in our body? Where does this take place”

Fats are digested mainly in the small imesting by the action of intestinal and pancreatic
hpases. The fats cannot be easily digesied because they are in the form of large globules
(drops). The bile juice from liver contains salis, which emulsify large fu globules 1w fine
droplets so that the lipases can act properly and bring about faster breakdown of fats into
futty acids and glycerol. The lipase enzymes present in pancreatic and intestinal juices aet
on fats digesting them to fatry acidy and glveerol. The digested fats are then absorbed into
the lymph capillaries present in the villi. Along with fais, fat soluble vitamins A, D, E and
K are also absorbed into the lvmph capillares,

7. What is the role of saliva in the digestion of food?

Saliva is the digestive juice prodiuced by the salivary glands and secreted in the mouth.
Saliva plays the following role in the digestion of food-

a. It lubricates the food so that it can easily pass down through the cesophagus or food
pipe in the form of a bolus.

b. Lysozyme present in the saliva acts as an antibacterial agent and prevents infections.



e, Salivary Amylase (ptyalin} is the main enzyme present in the saliva. It acts ~» starch
and digests it to maltose.
Salivary Amylase
Starch # Maliose (C2Hy+0y)

I8. What are the necessary conditions for autotrophic nutrition? What are its by
products?

Conditions necessary for autotrophic nuirition by the process of photosyaithesis are-

a. Chloroplasts containing chlorophyll- Chloroplasts are the cell organelles that contain
the necessary encymes and machinery for production of food by the process of
photosynthesis. Chlorophyll is the green pigment in the chloroplasts. It catches the solar
energy and changes it to chemical energy, which is used in the production of food.

b. Light is also necessary for photosynthesis because it is the nutural source of energy
used by the green plams for photosynthesis,

¢. Carbon dioxide is a necessary raw matenial Tor photosynthesis and is taken up from
the air that diffuses into the leaves from the leaf stomata.

d. Water is also used as a raw matenal by the plants and is absorbed through the roots by
OSIMOSs,

&, Proper temperature range of 25-30° C is also necessary for photosynthesis. At very
high temperature pholosynthes:s decreases and respiralion increases,

29. What are the differences between aerobic and anaerobic respiration? Name
some organisms that use the anaerohbic mode of respiration

5.No Aerobic Respiration Anaernbic Respiration
|. | Carbohydrate (glucose) is oxidized | Carbohydrate (glucose) is incompletely
completely using moleculor axygen, oxidized. Molecular oxvgen is nol used.
2. | COx and water are the end products. Lactic acid or ethanol and €O are the
end products.

3. |About 38 ATP molecules are | Very litile chemical energy is released
produced by the oxidation ol one | and there is gain of just 2ATP molecules
glucose molecule, per glucose molecule.

4. | Miochondria play an important role in | There is no role of mitochondria as the
the process because after glycolysis | pyruvale is further processed in the
pyruvate is transferred o | cytoplasm 1o give different end products
mitochondna for further breakdown, like ethyl alcohol or lactic acid.

5. | Most of the higher organisms respire | Anserobic  respiration  basically  takes
by acrobic mode. place in prmitive organisms like
bactena and under special conditions in
the human muscle cells under continued
muscular  activity  when  sufficient
axygen is not supplied 1o the muscles.

Some bacteria and veasts use the anserobic mode of respiration. In yeasis it is called
fermentution, during which glucose is broken down to Ethyl aleohol and Carbon dioxide.
Glucose ——— 4 Pyruvate ———— Ethyl alcohol + Carbon dioxide

M), How are the alveoli designed to maximize the exchange of gases?

The lungs are organs where gas exchange tokes place between the Mood
and air. The blood gets re-oxygenated and carbon dioxide 1s released into
the air. Inside ihe lungs there are millions of air sacs called alveoli, which
imcrease the surface area for exchange of gases, The thin walls of alveoli
are richly supplied with blood capillaries 1o carry blood for gas exchange.,
C); diffuses out from the blood into the air and the blood takes up fresh
oxygen from the air. Alvenli




The higure shows the tiny air sacs also known as alveoli, within a section o plamdan wng
tissue. Human beings have a thin layver of about 700 million alveoli within their lungs!
This layer is very necessary in the process of gas exchange between air and blood. The
subdivision of lung inte millions of tiny air secs provides a greater surface area for gas
exchange o ake place.

A1, What would be the consequences of deficiency of haemoglobin in our body?
Haemoglobin is the iron containing pigment in the red blood cells. [ts main function is (o
carry the respiratory gases that is oxygen and carbon dioxide. Deficiency of iron or some
vitaming in the food causes deficiency of haemoglobin in the body (hlood). This
condition is called haemoglobin deficiency anemia, which s chamcterized by the
following symploms-

a, Low red blood cell count in the blood,

b, Pale skin and tired appearance,

. Loss of stominn to do hard work.

d. Dizziness on standing for n long time and

&, Low oxygen supply to the body fissues and low metabolic rate and respiration,

f. Rapid heartheut.

Deficiency of haemoglobin can be cured by eating food that is rich in iron and vitamin B,

A2, Deseribe double circulation of blood in the human beings. Why i it necessary?
In human beings {and other mammals ), the circulatory system is designed in such o way
thut blood passes twice through the beart, which acts as @ pumping organ. As shown in
the figure there are two circulmtions of blood in the human body-

a. Between Heart and Body organs- The left side of heant receives pure oxygenated
blooad from the lungs and pumps it 10 the body organs. In the body organs blood gives
axygen to the tssues and takes up carbon dioxide. This impure blood carrying carbon
dinxide returns back by the veins (o the right side of the heart.

b. Between Heart and Lungs- The right side of the heart pumps the impure biood
currying carbon dioxide 10 the lungs for pas exchange. In the lungs blood releases CD,
into the air and wkes up fresh oxvgen. This pure oxveenated blood returns back 1o the left
side of the heart and the cycle is repeated again.

Pulmonary artery Pulmonary Veins

Impure blood Purified blood
Main veins Aaorta and its branch arferies
Impure blood Purified blood

This type of double circulation is present in the hean of human beings, other mammals
and birds, Thix helps in separating the flow of oxygenated and deaxyvgenated blood in
the body to supply sufficient oxygen fo the body organs and tisswes becauwse in
mammals and birds the respiration rate is high ax they are warm blooded,

In other animals there is partial mixing of impure and pure blood and so the sapply of
axygen to the tissues is low, which is sufficient for them becawse they are cold blooded
and do not require high oxygen for respiration,



3% What are the differences between the trunsport of materials in xylem and
hloem?

S.No |

Xvlem

Philoen:

| Xylem transports water and minerals

from roots to the leaves amd other

plant paris.

Phloem transports prepared food (sugars
and amino acids) from the leaves to the

other paris of the plant body and 10 the

slorage Organs.

movement are root pressure  and
transpiration pull.

Amino scids from the leal cells into the
phloem using encrgy from ATF. This

2. | Conducting elements are wacheids | Conducting elements of phloem  are
and wvessels, which are dead | sieve tubes, which are living cells.
| elements, |
1, | There is only upward conduction of | There  is two  way  transpor
witer and dissolved minerals. itrnnslocationy  of  dissolved  food
through the phloem, |
4. | The forces responsible for upward | There is active transponl of Sugars and |

increases the osmotic pressure of the
sicve tube cells and waler enters into the
sieve (ubes by osmosis crealing o
pressure, which makes the materials 1o
flow in the phioem.

M. Compare the lunctioning of alveoli in the lungs and the nephrons in the kidoeys
with respect to their strocture and functioning,

Alveoli and Nephrons are designed for the removal of wastes from the blood. Both have
capillaries for filiration of the blood and removal of wasies, Alveoli in the lungs are
basically balloon shaped structures (o increase the surface area for gas exchange. They
have an extensive network of blood capillaries o allow removal of CO: from the blood
and uptake fresh oxygen from the air.

Nephrons are the working units of Kidneys. Thev have a Bowman€s capsulewhich again
has an extensive capillary network and blood supply for removal of nitrogenous wasies
Le, Urea along with flered water, salis, glucose etc. OF course the important materials
are reabsorbed before the urine is released from the nephron,

In the alveolar capillaries the blomd flows at a lower pressure as compured o the
capillaries present in the nephrons. The high blood pressure in the capillaries of nephrons
helps in proper removal of water and dissolved wastes from the blood plasma.

Exira Questions

1. Define nutrition. OR What is nutrition?

Nutrition is the mode of taking food by an organism and its wtilizarion by the body. The
mode of nutrition in which organisms make food themselves from simple substances is
called autotrophic (avio = self; rophos = nourishment) nutrition. Therefore, plants are
called autotrophs. Ammals and most other organisms take in ready made food prepared
by the plants. They are called beterotrophs (heteros = other).

2. What is Cellular Respiration? OR Define respiration.

Cellular Respiration is the breakdown or oxidation of food (glucose) in the body cells 1o
release chemical energy. The chemical energy that 1s released from the food is stored in
ATP, which is used 1o supply energy for various cellular processes. The carbohydrate
used for respiration is generally glucose. It is of two types-

i, Anaerobic Respiration- Glucose is incompletely oxidized o different compounds. So,
the energy output is also very less. As a result very less ATP is formed.



b. Aerobic Respiration- Glucose is completely oxidized 1o COy and water using oxygen.
So, the encergy output is also very high, As a result more ATP is formed.

3. Explain the process of photosynthesis in briefl.

The process of photosynthesis takes place in three basic steps-

a. Absorption of light energy by the groups of chlorophvll molecules called quantasomes
in the chloroplasts and changing it to chemical energy. The chemical energy 15 stored in
ATE, B
b. Spliting of water molecule into hydrogen and
oxygen. Oxygen is released 1o the aimosphere as
oxygen gas. Hydmogen is stored and camied by the
hydrogen camer,

c. Using the chemical energy from ATF, COy is
reduced by hydrogen io produce carbohydrate.

These steps of photosynthesis are performed in the i

Chioraplasis in the plant cells because they have the necessury pigments and enzymes for
photosynthesis, The overall reaction of photosynthesis 1s-
Sunlight

&GC0- + 12H.0 C:HOs + 6H:0 + 60,

4, Explain the Mow of hlood through the homan heart

Human heart is bagically designed io separaie the flow of pure oxygenated and impure
blood. Thus there are two sides of the heart. There are four chambers, Two upper
chumbers are called auncles and the two lower chambers are called veniricles. There s a
septum to divide the right and left sides of the heart. Flow of blood through the heart is as
follows-

#: Blood Now in right side of heart- The Main | swewr Ao Felmenary
Veins (superior and inferior vena cava) collect |~ e
impure blood contaming C0O: from all the
veins and drain it into the Right Atriom. The
blood then passes inio the Right Veniricle
through the valve. When the hearl conftracts,
blond from the nght ventricle is pushed into
the Palmonary Arlenies, which supply it o the
lungs for gas exchange.

b. Blood flow in left side of the heart-
Purified blood (oxygenated blood) is supplied
from the lungs o the Left Afnium by the
Pulmonary Veins. The blood then passes inio
the Left Ventnicle through the valve. When the heant contracts, blood from the lefi
ventricle is pushed into the Aorta (i.e.. the main artery), which supplies blood to different
arteries of the body.

5. Why do Ventricles have thick walls than Atria (auricles)?

Adra are the two upper chambers of the hear.

a. They receive blood through veins in which blood doees mor Mlow at high pressure.

b, They force blood into the ventricles, which are situated right below them.

So, the Atria do not bear much blood pressure either while receiving or pushing out
blowxd. So they have thin walls,

On the other hand bath the loser chambers i.c., Vemncles have o force blood ino the
arteries, which carry it io long distances. S0, Venincles have thicker walls as compared o
atria. Left Ventricle has the thickest walls with strong cardiae muscles because it has o
force out blood into the main artery (Aona), which supplies blood throughout the body at
high pressure,



6. Explain how exchange of materials takes place hetween Blood and Tissues.
Arteries supply [resh oxygenated blood to different body organs. Insule the body organ
the artery divides into smaller branches called anerioles. The anerioles further divide o
extremely thin walled blood capillaries. - R
The blood capillanes form an extensive network

inside the bady organ. They make their way through
the tissue cells. Blood plasma along with the
disgolved materials comes out of the thin walls of the
bood capillaries and collects into the tissue, I is
then called tisswe  fluid, which acis as  an
infermediate medrom  between blopd and fissue
cells, The tissue fluid containg different matenals [ . -
such as oxygen, amino acids, glucose, mineral ions, proteins cic. which are nesded by the
baody cells, The body cells tuke up the required matenals from the nesue fnd and release
their wastes such as CO,. C0; enters through the blood capillary wall and dissolves mio
the blood plasma or enters into the red blood cells.

7. What is the size of heart in human adulis?
The human heart in the adults is roughly the size of human fist,

8. What iz bload? Mention the functions of the hlood,

Blood is a fluid connective tissue of the circulatory system .,

Compaosition of the blood-

a. Plasma- Plasma congists of water and dissolved materials like salts, proteins, glocose,
aming acids, urea (as a waste), hormones, gases ele,

b. Red Blood Cells- Also called Erythrocyies. These cells contain a red compound called
haemoglobin, which helps in the trunsport of oxygen and carbon dioxide in the hlood.

¢. White Blood Cells- These are smaller in number but play an imporianmt role in the
immune system by killing invading microorganisms like bacterin, viruses etc.

d. Blood Platelets- These help in clotting of the blood o prevent blood loss when a
blood vessel is broken,

Functions of Blood-

i. Transport of Materiols- The [irst and main function of blood is the transpon of
raiterials in the body. The blood plasma, which carmes many matenals in dissalved form,
is the main transport medium in the bady, It carries matenials like glucose, proteins,
aming acids, salts, water, hormones etc to different cells in the body.

b, Osmoregulation- Blood helps in controlling the amount of water (fluid balance) in the
bady, It camics extra water to the kidneys where it is filiered out in the urine, When there
is warer scarcity in the body water is retained in the biood.

&. Role in Immiine system- The White Blood Cells protect the body from many invading
microorganisms by kilhng them. In addition the blood plasma also carmes special
proteins, called antibodies which also kill the mvading microorganisms,

i. Rale in Absorption af Digested Food in the intestine- Blood 15 richly supplied 1o the
small intestine where it absorbs the nutrients from the digested food and supplies them 1o
the different body organs.

e. Role in Excretion of Wastes- Blood carries different wastes, CChy, which is produced
as a waste during respiration is transported to the lungs for removal into the air, Urea that
1% produced in the hiver is ransported by the blood to the kidneys. Here urea alomg with
iHher wastes is filered out and released as urine,

I Rale in Maintaining Proper Rody Temperature- Blood helps i proper distribution of
heat i the body, Plusma has high heat carrving capacity. It helps m normalizing the body
temperature in extreme hot and cold conditions,




9. Name the respiratory pigment. Where is il found in the body?

Haemoglobin is basically an iron containing protein that is present . e Ked oo
Cells. It acts as o respiratory pigment by carrying Oxygen and Carbon dioxide o and
from the cells respectively.

a. Haemoglobin carrying Oxygen- In the lungs, the oxygen gas that diffuses from air
into the blood is taken up by the haemoglobin very rapidly. Every haemoglobin molecule
cun typically carry four oxygen molecules,

b. Haemoglohin carryving Carbon dioxide- When the blood reaches into the tissues, by
a reverse reaction oxygen is released from the haemoglobin and diffuses out into the
tissue {luid. The tissee cells ke up this oxygen and in retum release COy o the dssue
fluid. Some of the CO; coming into the is taken up by the hacmoglobin in the red blood
cells and carmied to the lungs for removal

1. Why is CO; carried in dissolved state in the blood?
Solubility of Carbon dioxide gas in the bload plasma is higher than oxygen. 5o, the
curbon dioxide that diffuses into the blood plasma from the tissue flud gets dissolved
into the blood plasma and is carmied in the dissolved state,

11, Differentiate between arteries and veins.

S.No Arteries Veins
I. | Arteries are the blood vessels that | Veins are the blood vessels that camy
curry blood away from the heart. blood wowards the heant.
2. | Blood moves in the Arteries by the | Blood moves in the veins by the
pumping action of the hear, movement of the body orgens  and
muscles,
3. | In artenes blood flows at a high | In veins blood flows at a very low
pressure, pressure,
4. | Pulse iz felt on the arteries. Pulse is not felt on the veins,
5. | The arteries are thick walled to bear | The veins are thin walled as compared
the high blood pressure, 1o artenies because in them blood Mows

at much low pressure.
6. | The lumen of aneries is wider than | The lumen of veins is narrower than the

VIS, wrteries,
7. | There are no valves in the aneries (o | There are valves in veins that allow
prevent back flow of the blood. fow of blood only in one direction tha

is wowards the hean. If the blood fows
back the valves close and stop the back
Mivwe,

8. | Generally most of the areries carry | Generally most of the veins camy
pure oxygenated blood with only one | impure blood with only exception of the
exception of the pulmonary artery, | pulmonary  vemn,  which  carmes
which carnies impure blood. oxygenated pure blood towards the
heart.

12, What is lymph? What are its lunctions?

Lymph is basically the Tissue fluid (also called Imterstivial fluid), which is present in
spaces between the cells of the risswes. The extra tissue fluid enters into the lymph
cupillanes, which join up to form large lvimph vessels. These lymph vessels finally meet
with the veins and supply lymph into the blood.

Functions of Lymph are-

@, The lymph serves to return the tissoe fluid into the blood,

b. It carries the plasma proteins that are produced in the liver to the blood plasma.



. It helps in the absorption of fats in the intestine. The lymph capillanes thit are present
in the villi of the imtestine are called lacteals. These lacteals take up the absorbed futs and
fat soluble vitamins and supply 1 to the blood.

d. Lymph contains specialized WBCs called lymphocytes, which kill the microorgani sms
thus protecting the body from diseases,

13. Mention the steps of heterotrophic nutrition in human beings?

The process of nuirition in human beings tkes place in the following steps-

a. Ingestion- The process of intake of food in the mouth 15 called ingestion.

b. Digestion- The process of breakdown of material into simpler substances is called
digestion. Tt is of two types-

I. Mechanical Digestion- Tt takes place in the mouth by chewing. When the food is
chewed it bacomes a paste in which different digestive juices can mix and bring about
break down of the complex food materials.

ii. Chermical Digestion- The food gets mixed with INgestive juices in different organs of
the digestive system. These Digestive juices contain Digestive emzyvmes, which act on
macrto malecules (larger molecules) of complex food materials such as profeins,
carbohydrates and futs, The digestive enzvmes break the chemicel bondy in the macm
midecules and release simpler malecules that ¢ian be easily absorbed into the small
imesting. The table below shows the process of chemical digestion-

SMo. | Organ | Digestive juice | Digestive enzgyme | Actson | Product formed
L. | Mouth Salivary juice Salivary amylase | Starch Maltose
Pepsin Protems Smaller chams of
Amino acids
2. | Stomach | Gastric juice
Gastric lipase Fats Fatty ocids ond
. glveerol
(| Trypsin Proteins Smaller chams of
Amino acids
Pancreatic ju'n:ﬂ-: Pancreatic amylase | Starch Maltose
Pancreatic lipase | Fats Fatty acids &
s Gilyceral
3 | Small
imtesting [ | Intestinal lipase Fats Fatty acids &
Glyceml
Amino peptidases | Smaller Froe Amino acids
Intestinal juice 4 & chains of
[ peptidases Ao
acids
L | Maliase Maltese Glucose

¢. Absorption- The digested food material containing simpler food nutrients is absorbed
in the small intestine. The inner wall of small intestine has finger like villi that increase
the surface area for proper and complete absorption of the digested food. These villi are
supplied with blood snd lymph capillaries, in which the digested food is absorbed.

1. Water soluble materials like salts, glucose, amino acids, vitamin B and C etc are taken
up by the blood in the blood capillaries.

ii. Fais and fat soluble vitamins A, D, E, and K are absorbed mtoe the lymph capillunies by
the lymph. The lvmph carmies these moterials and sopplies them to the blood.



d. Assimilation- The blood carries the absorbed food materials 10w wssue cells. 1he
tissue cells take up the nutrients and use them for different purposes. This utilization of
the food nutnents by the cells 15 called assimulaton. For example, amino acads that are
absorbed in the small inmestine are used by the tissves and celis v produce proteins;
similarly glucose is used to supply energy to the cells by respiration.

¢. Egestion- It is the process of removal of undigested and unabsorbed food from the
body, The undigested and vnabsorbed matenals are passed into the large intestine, where
there is absorption of water, Finally the undigested materials are released out of the body.

14. What are the functions of HCL, salivary amylase, mucus and pepsin?

a. HCl- Hydrochlonc acid 15 secreted in the stomach by the gastnc glands present in the
wafls of the stomach. The functions of HCI are-

i. Activating Pepsinogen to form the enzyme Pepsin, which digests proteins 1o smaller
chains of amuno acids.

il. HCI also kills many bacteria and other microorganisms that enter along with the food,
iii. HCI denatures the proteins so that they can be casily digested.

h. Salivary amylase (also called Pryvalin) is the enzyme present in the Saliva. It acts on
Starch and digests it to Simple sugar- Maltose. If bread or any other food containing
starch 15 chewed for sometime then it tastes sweet becouse starch is chemically digested
to the simple sugar Maltose

. Muocus is the sicky matenal present in the gastric juice. It forms a layer on the inner
wall of the stomach und protects it from the action of HCI and the protein digesting
enzyme Pepsin,

d. Pepsin is the dipestive enzyme that digests proteins in the stomach. It acts on proteins
and digests them into smaller chuns of Amino acids. It also coagulates milk protein so
that it can be digested.

15, What are the lunctions of Bile Juice?

Bile Juice iz produced in the liver and released into the food entenng into the small
intestine from stomach. It dees mod contain any enzyme but has other roles 1o play.

a. Rile juice contains bicarbonate ions, which react with the HCl in the food and
newtralize it. Thus, the medium of food changes from acidic o alkaline (basic). This is
necessary because enzymes present in the pancreatic and intestinal juices can act only in
bissic medium.

b. Bile juice helps in the emulsification of fats ie., breaking of larger fal globules into
fine droplets so that pancreatic and intestinal lipase enzymes can act quickly on the fats
and digest them o produce fany acids and glveerol.

I6. What regulates the exit of food from stomach?

The exit of food from stomach is regulated of comtrolled by a mwscular valve called
Pyloric Sphincter, which allows very slow passage of food from stomach into the small
intesting. It opens and closes penodically to allow movement of food in small amounts
into the intestine, This is necessary to allow proper mixing of hile juice, pancreatic juice
and intestinal juice with the food while it is passing from the stomach into the small
intestine,

17. Name the first part of small intestine.
First part of small intestine that is connected to the stomach and receives food through the
Pyloric sphincier is called Duodenum. Duodenum also receives bile juice and pancreatic
juice through the common bile duct,
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18. Name the largest part of alimentary canal.
Largest part of alimentary canal is the Small Intestine in which complete digestion of
carbohydrates, fats and proteins takes place followed by its absorption.

19. Why is the Small Intestine of herbivorous animals longer than that of
carnivorous animals?

Digestion of fibrous food present in the plant materials is difficult and takes more time
than digestion of flesh. Hence, small intestine of herbivorous animals like cows i1s longer
than that of carnivorous animals like lions and tigers.

20. Name the two secretions received by the small intestine.

The two secretions received by the small intestine are-

a. Bile juice from the liver,

b. Pancreatic juice from the pancreas.

The Bile juice does not contain any enzyme but it helps in the emulsification of fats into
fine droplets and also in the neutralization of HCI present in the food coming from the
stomach. Pancreatic juice contains many enzymes, which act on the proteins,
carbohydrates and fats.



