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her Sclence

s to Reveal the Study of Life
'Muslim scientists

"‘I'lving'orgariiSms human beings are the

most intelligent ones. With th,
 human beings started learning. With

their learning, science developed.
1.1 INTRODUCTION TO BIOLOGY s

science? In ancient times science meant knowledge or learning. Today we def :
the study of the world around us. The study of science helps us to answ the how,

Ind why of our surrounding.
Sy . ’ [
FINITION OF BIOLOGY
ogy consists of two Greek words bios meaning life and logos mear
1 study. Biology is the study of living organisms. It helps us to
0 one another and to their surroundings. ‘ :

IN AND BRANCHES OF BIOLOGY

‘main divisions: Botany, Zoology and Microbiology. Botany

> the study of animals. Microbiology (micro: tiny) is the
bacteria etc. By dividing biology into a number of
me of the major branches of biology are: :

y of the form and external structure of the organi

~

mal structure of the orga




. '*'mmm(manbmslseaﬂadm@. g

he developmental stages of an organm from m% ..

) Janism Ml”ed ‘embryology.
% study of fossils is called

dassﬁcaﬁpn and naming of organism is

antal Biology: The study of the interrelatihip of organisms and their
is called environmental biology. It is also known as ecology

¥/

logy: The study of social behaviour of the insects/animals that make societies
honey bee is called socio-biology.

ogy: The study of parasites is known as

: ology The ability of the body to protect itself from | e
| substances and cells including infectious
es is called immunity and the study of immunity is called immunology.

ology: The study of insects is called entomology.
ology: The science that deals with the study of drugs is called pharmacology.

ology: The study of use of different techniques to manipulate the living organisms
benefit of mankind is called biotechnology.

i'nonsl-up OF BIOLOGY WITH OTHER SCIENCES

k '-..detenmne thelr chemical properties
la ‘Th cells. To understand biology,
1emistry is necessary. The biology

8. It is associated with other




; INSTRUCTIONS TO REVEAL THE STUDY OF LIFE

finding today, the Holy Quran has already hinted several hundred years ago.,
ran is a book for all times to come. It gives us spiritual, moral and practical
. %hm are many verses in Quran which tell us about the origin of life. Few are here;

b
L,S U‘u" L«l%” 2>
“We made every living thing from water”
(Sura Ambia 21, Ayat-30)

As we know that living things consists of 85 to 90 percent of water. So all living things have come
~ out of water and thus they have a common origin.

3 2. Creation of Man

- s JE Yl geoliv gis

“He made man from clay like the potter”
(Sura Rehman, Ayat 14)

- Creation of man.consisted of two steps. The first step was the creation from water. The second
- step was to mix clay with water to create man. It can be said for all animals as man shares all
. characteristics of life with other animals.

3. Reproduction
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Ay - “Then fashioned we the drop a clot, then fashioned we the clot a

R little lump, then fashioned we the little lump bones, then clotted

- ith flesh,”

oo the bones with fiesh,

B ‘ _ (Sura Al-mominoon, Ayat 14)
| Mgrcl'eaﬁng life, Allah began the process of reproduction for the continuity of life.

" 1.1.4.1 CONTRIBUTION OF MUSLIM SCIENTISTS

n Scientists have made great contribution in the field of biology. The knowledge of Jabir 'A
yan, Adul Malik Asmai and Bu Ali Sina have contributed much '
relopment of present-day knowledge of plants and animals.

uced experimental Invésﬁgation in chemistry. He wrote
on plants and animals. Hls famous books are “Al-



E. o : BIOLOGY 9: Chapter 1, Introduction to Bician ‘
- 2.BuAli Sina — |
R Bu Ali Sina is known as the founder of medicine. He was a physician,

~ philosopher, scientist, astronomer and a poet. His famous books are “The
‘Book of Healing” and “The Canon of Medicine”.

3. Abdul Malik Asmai

Al-Asmai is considered as the first Muslim scientist who contributed to [/
Zoology, Botany and Animal husbandry. His famous book is “Kitab
Khalag-al- Insan”. :

1.2 THE LEVELS OF ORGANIZATION
Whether we study an individual organism or the world as whole, we can identify a pattern of
increasing complexity.
Bioelements

About 16 of the 92 natural elements are essential to life. These are called bio-elements.

Out of these bioelements:
e Only six (O, C, H, N, Ca and P) make 99% of the total mass.
e Other ten (K, S, Cl, Na, Mg, Fe, Cu, Mn, Zn and |) collectively make 01% of the total
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Bcules are carbohydrates, proteins, lipids and nudelc acids. The

ﬂ Je. ings are called micromolecules. These are sugars, fatty acids, aminoac
ach of the small molecules can be a unit of large bio-molecules. The:s
e called macromolocules For example ‘starch, pmteiﬂ- DNA eﬁc‘. |



Atoms combine to form -

molecules which can have " Carbohydrates

~ entirely different properties than i : '
the atoms they contain.

Cells are the smallest unit of
life. Cells are enclosed by a
membrane or cell wall and in
multicellular organisms often

perform specific functions
g ~ Tissues are groups of cells with
s similar functions

Organs are two or more types :
of tissues that work together to Heart, Liver, Stomach
‘complete a specific task.

4

~ Anorganism has several organ
~ systems that function together. PR,

4 ,/’ R | : «
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Organlzatlon
- that consist of many cells are called

unctions performed by different cells and
~division of labour. As a cell or tissue
ecialized, it becomes increasingly more
dent on its fellow cells For example, a

‘mustard plant is Brassica campestris.
two parts on the basis of functions.
f root, stem, branches and leaves,
xual reproduction Reproductive




Nostril, Buccal cavity, Lungs, Skin _ |

Kidneys, Urinogenital duct, Unnary bladder, Cloaca
1a !’5; = 1

réqulrod Preserved frog, dlssectlng tray dlssectlng kit.

: The teacher will dissect an unconscious frog on a dissecting tray. First the teacher
strate the various organ and organ system to the students then will ask the students

'and identify the organs of the digestive system.
y the parts of the circulatory and respiratory system that are in the chest cavuty

a probe and scissors to lift and remove the intestines and liver. Identify the parts of
) and reproductive systems.

e the kldneys and look for threadlike spinal nerves that extend from the spinal cord

B _<Llung
A
« Heort

Pancreas




de up of small snmple inorganic compounds as well as large
organic compounds. :

ization of life comprises of cell tissue, organ system and organisms.

nization of organisms are unicellular, multicellular and colonial.

hs of various organs of an organism is | g
- B) histology ~ C) anatomy D) physiology
ic study of | '
C) fossils




,Mﬂﬁhmhest percentage in the human body? - ~*RaEile ’]
~ B)Oxygen C) Carbon D) Nitrogen A
ving contains unicellular organization? e

B) human C) euglena D) frog

se major bio-elements is present in lowest percentage in human body?

B) phosphorous C) calcium D) mtrogen
st is studying the methods of inserting human insulin gene in bacteria, which

B) physiology C) biotechnology ~ D) pharmacy

"8 Short Questions

' y a"ré the following scientists famous for?
) Jabir Bin Hayyan b) Abdul Malik Asmai ¢) Bu Ali Sina.

| you distinguish between? (a)Anatomy and Morphology (b) Micromolecules and
molecules (c) Biotechnology and Immunology (d) Genetics and Socio-biology (e)Organ and
ganelles.

'How biology is linked with other sciences?
How colonial organisms are different from multicellular organisms?

blology is related with other scnences? Show and explain the link.

y biology can lead to career of medicine, surgery, fisheries, agriculture. animal
)i ,ndry, biotechnology, horticulture, farming, forestry.

ccount of levels of btologlcal orgamzatlon



: TECHNLOGY AND SOCIETY

valuate the impact of scientific ideas and or advancements in tech olc gy on
{ LT

s of hUman body which are damaged by the notorious diseases of today ané )
 be transplanted. : ; s

VEBSITES

ies.net.au/florey/glossary/main-content.html
/publications/policy/files/glossary.html




3 A BIOLOGICAL PROBLEM |
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lntegral part of the Scientific Process -

ncerned not only with learning about organisms but its main purpose is to solve the
blems faced by human beings. For example biology has helped us to know the
.bure of many diseases.

2.1 BIOLO

hing maglcal about science. You already have some of the qualities of a scientist.
ous. You like to do new and different things. You like to explore new places. These
al talents or skills of a scientist. Let us look more closely at the skills.of a scientist.

iding biologists, employ an approach for solving scientific problem that is known
c method. _ :
1od: It has the following steps:
nition of a biologicai problem
ion and identification
jaypethesis

‘fthan any other disease The malaria is an example ofa biologtcal
m be solved.



,pressed in terms of numbers SO are

| H othesis is a statement that may prove tohe A
dy ’Hypothesxs is a tentative explanatlon of the g

with the available observations.
tabie and potentlally falsifiable.

hypotheS|s is true or not. The deductions drawn from the hypo e
.eus testlng Through experimentation, biologist learns which hypo

L




use of malaria, then all persons ill with malaria should
" have Plasmodium in their blood” T T
stion was tested through experiment. Experiment v.as designadas:-“: 3

‘examined under microscope. For the purpose of having control gr 0“9,
' persons was also examined under microscope. i
 of experiments showed that almost all malarial patients had Plasmodium
nly 07 Out of 100 healthy persons had Plasmodium in their blood. Other 93
were without any trace of Plasmodium in their blood. :

al ' y persons with Plasmodium in their blood, Plasmodium was in incubation period.
olp period is time between the entry of parasite in the host and the appearance of
of disease.

uite convincing to prbve the hypothesis that “Plasmodium is the cause of malaria”

 results: Results of these experiments were announced worldwide which helped

tﬁpd.help_ed t'o‘ find that mosquitoes spread malaria.

of th‘e'.pro_blem_': Malaria is a fatal disease since ancient times. After the
hat malaria is caused by Plasmodium, it was to find how Plasmodium gets into the
disease was more common in areas near stagnant water ponds where

d. Itfwgis found that;

s associated with marshes.
ter of marshes does not cause malaria.
it can be concluded that Plasmodium was not present in the marshy water.

’ ljke,ly to get malaria than those who slept
 less likely to get malaria than those who ¢
I ¢ 3 .t ‘;‘%‘j -’ﬂ

2
*
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led .the ‘mosquito

later and found

multlplylng in

s used sparrows in his
He allowed female

allowed these
to bite healthy
The sparrows got

Healthy
Sparrow

Sick man




Control group  Experimental group

Experiment or result may
suggest further research

,_




in solvmg biological problems It |s used to calculata
ts. Imagine ﬂ|ppmg a coin, each time you flip the coin

Aan :
rrows were subjected to mosquito bite, 24 of which got malada} ;

mosqmto how many got malaria?
100 x 24 "~ 2400 -
0 20 . *.30
x = 80

nk 'marshy water.

malana» So, the hypothesis i is rejected on the baS|s of data that 20

"‘ism Data analysns of repeated experiments cc
7 lum is the cause of malaria”. '

iences. The most important futhl
n' f,scuenﬁﬁc models Stu_ |




Wé‘ﬁmﬁéeiﬁn of scientific model. Studying

"‘_'1)‘(;,“7 3 -

~ B)theory C) observation D) data
that is gathered as a result of an experiment is called:
S - B)data - C) theory D) Observation

e following represents the correct sequence of different steps of scientific study?
tion, —» hypothesis —» experiment —» deduction —» theory

tion, —» deduction —» hypothesis —» theory =~ —» experiment

sis — observation —» deduction —» experiment — theory

jon —» hypothesis — deduction — experiment —» theofy

following best describes the logic of the scientific process?

te a' testable hypothesis, tests and observations will support it

_‘vls correct, | can expect certain test results
ng statements best distinguishes hypothesis from theories in science?
0 thesns that have been proven true '



) between ratio and proportion?
e to eradicate malaria?
in purpose of experiment by Ronald Ross'?
. allow the infected mosquitoes to bite a healthy person'7
natics as an integral part of the scientific studies.
u use the scientific method in everyday life?
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BIODIVERSITY

duction to Biodiversity ' ‘ -
s of Classification | | ;
on System
om Classification System

lomenclature
lon of Biodiversity

‘have been divided into five major groups so that they can be identified easily. The
y among living things is that they share all the characteristics of life, i.e., movement,
on, sensitivity, nutrition, excretion, reproduction and growth.- At the same time these

 is the variety of the living organisms present in an ecosystem. Bnodnversnty IS the
4vanew of living organisms on Earth.

Blodlversuty in the Natural Ecosystem
' ervtces provaded by natural blodlversnty include:

ants such as nitrogen, carbon and phosphorous between the living
iospl’fere

"and ecosystems (swamps, marshes, etc.) absq,rp
e, and glqans wastes. ‘

P@Qts are.‘commllsd by a wang;_', .‘ :

-s.maz £ % 2ol
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Om Asystem was first proposed Aristotle. The two kingdoms are kingdom Plantae
ﬁbm Animalia (animals). Plants have cell wall and can make their own food,

EE KINGDOM SYSTEM OF CLASSIFICATION

Llantist, Ernst Haeckel, proposed adding a third kingdom Protista in order to separate
microscopic organisms from multicellular ones.

IVE KINGDOM SYSTEM OF CLASSIFICATION

\gdom system of classification better explains Diversity of Living Organisms. In the five

ystem, the Monera are distinguished by their prokaryotic structure. The kingdom
ntains a diverse group of unicellular organisms that are hard to classify and define.
K .ngdom classification system places fungi in a separate kingdom.

Five Kingdom Classification System
It includes five kihgdoms: Monéra, Protista,
Fungi, Plantae and Animalia.

Bacteria and cyanobacteria are placad @!
_kmgdom Monera. o

“Unicellular or simple multicellular eukaryotes
placed in kingdom Protista.




ks e ' n Monera. They are
-okaryotic organisms are included in kingdom '
colon .’l@ﬂﬁro relatively simple in structure. This kingcjom. inclu "

Eukaryotic
miulticetlular
.’lhsﬂl'b
nonmoiile
sexual

uniceliular
or multicellglar
absorb, mgest, or |
phid(i\ynihﬁﬁﬂ !
sexuad and ./
ASCALis)

o

\ R

4

Prokaryotic
woicellolar
absord or photosynthesize
madile of nonmotic
astxual

;
'i

7

: Five kingdom system of classification

: These include eukaryotic organisms with a
or simple multicellular structure. These
aquatic. It is a diverse group of
ncludes: Animal like protist called
Amoeba. Plant like protists called
ena. Fungi like protists e.g., slime




ol 'yII They can generally move from place to place This kingdom lncludes
brates e.g., insects, star fish and vertebrates e.g., fish, frogs.

are _partibles that lack structural characteristics of cells. They cannot carry out metabolic
8s independently. Viruses are on the borderline between living and non-living world. The
;ef virus is known as virology.

*mructure of Virus. — Protein coat
~ All viruses have a central core surrounded by a | Virus Particle —

‘pmtein coat. Core can be of DNA or RNA. Following EEY vare £
. are the reasons why viruses are excluded from five L—RNA
- kingdom classification:
1. Viruses have no nucleus, cytoplasm, cell
organelles or cell membrane.
: '3 2. DNA or RNA
2. They do not feed, respire, excrete or grow. - | iatate nee
3. Viruses do reproduce, but only inside the
. : cells of living organisms; usually the host cell
it provides materials. Fig: 3.3: Structure of Virus

are a family of viruses that can cause illnesses such as the common cold.

s is called coronavirus disease 2019 (COVID-19). The COVID-19 outbreak
preads mainly from person to person among those in close contact (within




d a nammg system to give each
_ Ans:stt‘ng of two Latin names. The first
nd the second name represents the

The genus name begins with a capital =———
s name begins wnth a small letter. Since each name has two parts so it is calle

s including fion.

e of B‘Inoinlal Nomenclature
nisms need to be given a scientific name in Latin? Why can’t we just use commc

ifferent languages. Hence there was a need for a universal language suc
who speak the same language sometime use different common name for |

i 26 ~ Solanum tuberosum
- Oryza sativa

: f“e'advantage of standing for a single kind of a‘mma?

| ‘élf fha world
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~ Mountail

i, i i

on Biodiversity
J: Hunting has increased the
of extinction by killing the
sms. Wild plants and animals
ed wild life. One way that
2 threaten wildlife is by
ng or destroying their habitat.
and grassland are being
d for new roads, farms, cities
o other human activities like
ﬂ!d building of dams, destroy
. The accidental or Fig: 3.5:Knownwusesofspee;asmg,@3
sful introduction of new s
into an ecosystem can | Eucalyptus plants were imported from Australia and’ T

S in Pakistan. These plants consume more m ‘ i
use mcto:fr::ct::espemes disturbed the water table (level of underground water). It hamms

s will be unable to adjust their
xtinct. Pesticides have caused
‘birds to decrease and acid
dwide decline in amphibian




! Biology 9: Chapter 3, Biodiversity

agriculture (c) to make roads, airports etc (d) to make houses, buildings for the settlement of
ever-increasing number of human population and urban development (e) to get land for grazing,

Effects of Deforestation on Biodiversity

Removal of forests causes soil erosion, silting up of lakes and
rivers, flood and the loss of thousands of species of animals
and plants.

Trees can grow on hillsides even when the soil layer is
quite thin. When the trees are cut down and the soil is
ploughed, there is less protection from the wind and rain.
Heavy rainfall washes the soil off the hillsides into rivers. Fig: 3.7: Soil erosion in Islamabad
The hillsides are left bare and useless and the rivers become choked up with mud and silt, which
can cause floods. Sedimentation has halved the lives of reservoirs e.g., Tarbella Dam, Mangla
Dam etc., hydroelectric schemes and irrigatior: program.

About half of the rain, comes from the transpiration of the trees themselves. The clouds which are
formed from this transpired water help to reflect sunlight and keep the region relatively cool and
humid. When areas of forest are cleared, this source of rain is removed, cloud cover is reduced and
the local climate change quite dramatically. The temperature range from day to night is more extreme

and the rainfall reduces. Many of our present-day drugs quinine, aspirin etc., are derived from plants.
We are likely to deprive the world of these valuable resources.

Issues of Conservation of Bic
The Issues of Conservation of Biodiversity in Pakistan are deforestation and hunting.

Deforestation: Pakistan is facing a real deforestation crisis as a very large area of forest is being
used either for fuel purpose or for wood furnishing in the country.

Hunting: Hunting is a threat to animals in Pakistan. So, hunting of some animals and birds is

completely banned e.g., black deer, spotted deer etc. Hunting of some animals is allowed only |
in particular seasons. Still there is threat to wildlife in Pakistan.

Extinct and endangered animals in Pakistan
Cheetah, Tiger, Asian Lion etc., have been declared extinct. While Indus dolphin, Blackbuck, Snow

leopard etc., have been declared as endangered species in Pakistan. Population growth is also an

v:l.‘ssue of conserving biodiversity. The conservation strategies adopted by government of Pakistan
for checking deforestation and hunting are:

(a) There is department of forest
- unauthorized cuttin
i3 Islamabad. Those
~asper law.;
 (b) Hunting of endan

ry having forest officer and forest guards. They check the
. '

g of trees. e.g., nobody is allowed to cut trees in the Capital territory of [

who cut trees or jungle anywhere in Pakistan are arrested and prosacuwﬁ 1

gered species is prohibited. Hunting of birds is not allowed during their




! ﬁlmD in Pakistan, are mostly found in the Khunjerab National Park and adjommg

*y.

»am endangered and their numbers have been rapidly decreasing in the last two

$ »
w
< ¥
ks . "
L% N ‘

! R m_._&u I 2.
Indus Dolphin Marco Polo Sheep
Fig: 3.8: Endangered species in Pakistan
SUMMARY

lty is the variety of the living organisms living in an ecosystem.
use a system of classification based on the similarities and differences in the

pf nomenon, human actmties are causing a great in .
n erganisms ; ng ’ gine ¢




Kingdom you place a multicellular land organism that carries on photos
. B) protista C) plantae D) animalia
dom is mismatched with the characteristics?
sally saprotrophic B) animalia — rarely ingestive
‘modes of nutrition D) plantae — photosynthetic
ich the algae belongs is:
- B)protista C) plantae D) fungi
' advantages of:
pplied to different organisms.
have different name in different areas
basis and universally accepted.
Jre was introduced by:
b C) Emest Haekel D) RHW
)me extinct in Pakistan? L
heatah C)  Marcopolo sheep D) Tiger

L




Jrr B’rAl]ahiz

om and five kingdom cIassnﬁcatlon system.

e between:

(b) Fungi and Plants (c) Plants and Animals

f?-the: diagnOStic characteristics of the five kingdoms.

is Binomial nomenclature? Describe aims, principles and importance of Binomial
Etune using local examples



=~ of human beings on biodiversity.

B AND PLANNING

ays in which society benefits from biodiversity?

s of a population of an insect, which is endangered (due to €
d interpret the reasons for its endangered status.

'AND RECORDING

ing or preserved plants and animals.

ntative plantsandanimalsintotheirreapectivakinodam, us
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: & Microscope madexbyA.V. Microscope made by i
a9 Leeuwenhoek Robert Hooke Compound microscope
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' CELLS AND TISSUES
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unction and cell Structure
okaryotic and Eukaryotic cells
cell Size and Shape and Surface Area to Volume ratio
and out of cells '

nt Tissues and types of Animal Tissues)

R0SCOPY AND THE EMERGENCE OF CELL THEORY

tool of biologist is the microscope. The first compound microscope
charias Janssen (1595) in Holland. An instrument used to see small thi gs |
8, and the use of microscope is called microscopy. Microscope increases t

“resolution of the object. Increase in apparent size of an object when see

called magnification. -
olutlon is the ability of an optical instrument to show two ¢
fined as the minimum distance that two points can be separated

 as two rate points. With the help of lenses resolution can be increase:
: aT_.;-~_ A

';-w 'ib

'AND ELECTRON
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‘ON OF CELL THEORY

mnoe began independently all over the world. The ancient Greeks were the first
SOIY e attempts to organize the data of the natural world. The contribution
m his awareness that all knowledge of anlmals and plants somehow could be

(1665) looked at a thin slice of cork under his
Hookesawmatthecm'kwasmadeoftmy empty
 walls around them. He called the little bo box-like

] eok because it reminded him the small rooms.
tists know that what Hooke really saw was only one
5. He saw the thick cell walls.

(1831) discovered nucleus in the plant cells.
8): He was a botanist. He came to the
all_plants are composed of cells. Theodor
molooictwho came to the conclusion
f cells. Virchow (Firkoh) (1855)
rie lmm pre-existing cells and

s arise from colk)
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e Hasal body

e '(:‘r‘ V‘lhnﬁ"ﬂﬂ
- Mtochondrion
e lear envelope

Nucleus

== Nucleolus

Cilia
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~

Smooth endoplasmic reticulum
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; “‘lptelns lipids
| quantity of
he  membrane -

that the cell membrane
1 phospholipid bilayer in
ein molecules are either .

/ or wholly embedded. The %

%and leave the cell. In general, oxygen, food and water are allowed to enter, waste products
allowed to leave and harmful substances are kept out. So, the cell membrane is called
ntially or selectively permeable membrane.

s and chromosomes. The surface of the nucleus is bounded by a double nuclear
brane called nuclear envelope.

wclear membrane has many pores. The fluid inside the nucleus is called nucleoplasm.
rk staining region in the nucleus is called nucleolus. The threads like structures in
eus are called chromosomes. Chemically chromosomes consist of deoxyribonucleic
A) and protein. The centromere is a constrlctlon in chromosome. Nucleus controls
ivities of the cell.

Nucloar Envelope



Biology 9: Chapter 4, Cells and Tissues

- - "
) 3. Cytoplasm
" The material between cell membrane and nuclear mem
organelles. Many biochemical reactions take place in the

study it in chapter 7).

brane is called cytoplasm. It contains all
cytoplasm for example glycolysis (yoy

4. Ribosomes

Ribosomes are granular bodies. They may

exist in two forms (a) Attached with ER. (D) gma
Freely dispersed in the cytoplasm. subuni ;
Ribosomes are made up of equal amounts of \a‘? :

RNA and protein R A e

Ribosomes are not bounded by membrane. e J
They are found in prokaryotes and

eukaryotes. Fig. 4.7: Ribosomes %
Ribosomes are composed of two subunits of
different sizes, the large and the small. The Nuclear enveiope Ribosome

two subunits on attachment form ribosomes.
Ribosomes are the sites of protein synthesis
I.6.; amino acids are joined one by one to
form protein.

5. Endoplasmic Reticulum (ER)
It is a network of interconnected channels. The
ER is continuous with plasma membrane,
nuclear membrane, and Golgi apparatus.
There are two types of ER i.e.; smooth ER and
rough ER. In smooth ER ribosomes are not
attached to it. Smooth ER plays an important
role in lipid formation. Smooth ER form
vesicles in which large molecules are
transported to other parts of the cell. In liver it
helps to detoxify drugs. Rough ER has
~ ribosomes attached with it. Rough ER is
- Involved in protein synthesis.

£ 6. Golgi Apparatus
‘R was discovered by Italian scientist Camillo
: gl in 1898. Golgi apparatus is also known
| Wbodlu or Golgi complex. The electron
) boor has revealed that a Golgi
atus is a m of flattened sacs formed
cells contain 10 to 20 sets
'ese flattened membranes. In cells, the
or face dmmuammmmun




3 mum and the outer face of the stack is directed towards the plasma o
8. Vesicles are seen at the edges of the stack. The Golgi apparatus receives vesicles
the off from the endoplasmic reticulum and modify them. They store the secretion and finally

. .1, _ ase them in secretory vesicles. They also give rise to lysosome.

are roughly
R structures bounded by
Y j'ichgb membrane. Lysosomes
~ contain various active hydrolytic

enzymes which breakdown
proteins, nucleic acids, lipids
and carbohydrates. Lysosomes
have several types of digestive
functions. Many cells engulf
nutrients into tiny cytoplasmic
- sacs called food vacuoles.
Lysosomes fuse with food
vacuole, exposing the nutrients
to hydrolytic enzymes that
digest them. Small molecular
products of digestion, such as .
amino acids, leave the \ 5-_*__ s

Transport vesicle
(containing in-
B active hydrolytic
Eenzymes)

lysosomes and are reused by et

the cell. Lysosomes serve as
recycling centres for damaged

_ are spherical, rod-lke or elongated tiny
. Under EM a mitochondrion is a double
s structure. The outer membrane is smooth. The

greater area. Mitochondrial solution is called matrix.

iria are called the powerhouse of the cell
ces energy in the form of ATP (Adenosine
NA, ribosomes and enzymes are present in




and each pair migrates to
the nucleus. The spindle

f

ments with in between




Plasma
membrane

Smooth

— endoplasmic
\\ eticulum
i Free
- ribosome:
Nucleus
Nuclear
pore

Nucleolus

Golgi
apparatus

Mitochondrion

the cell membrane. It consists

adja.oant brima_ry | Cytosol
i of sticky gel like

d




ation and dispersal of fruits

are green coloured and are
aves. These are the sites of
. It is bounded by a smooth
ie. The fluid is called stroma.
mbrane is folded to form hollow
ctures called thylakoid. The

Outer
Membrane

Membrane

)

1y

""'",l“
' (.\“

Stroma







a 0ws“entry and exit of matter and energy. It takes up food, oxygen, 'j
; val, growth and division, and energy for metabolic processes. It removes w "
tlons (matter) and energy in the form of heat.

ARYOTIC AND EUKARYOTIC CELLS

-8
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| Ribosomes are of large size and are
.~ L'present on endoplasmic reticulum and al
freely dispersed in the cytoplasm.
Cell wall of plant cell is composed of
cellulose, while in fungi it is of chitin.

_ Eukaryotic cell is comparatively larger in -
e LN size. o

BRELATIONSHIP BETWEEN CELL SIZE AND SHAPE AND
IFACE AREA TO VOLUME RATIO

eS and shapes of cells are related to the function they perform. Some cells, such as
Ind the white blood cell, can change their shape as they move about. Sperm cells have,
tails called flagella for locomotion. Nerve cells are long and thin, so they can transmit
5 over great distance.

most cells so small? Most animal cells are extremely small, ranging in diameter from
to 30 micrometre (um). To understand why cells are so small, you must first realize
st cells are constantly working, doing such jobs as breaking down molecules for energy,
stances that cells need and getting rid of wastes. Each cell must move substances
the plasma membrane quickly enough to meet its needs. As cells are small, the
scules travel within them are relatively small, which speed up many cellular
more surface area (plasma membrane) the cell has, the faster a given quantity of
1 pass through it. This means that the factor, which determines cell size, is the ratio
surface to the volume it encloses. '

jer, its internal volume enlarges and cell membrane expands.
a available to pass materials is not enough to perform rapid
ume ratio gets smaller as the cells get larger. It can be f'
~cube shaped cell has each side of 3 ym then its
N its place if 27 small cells are taken then t

o 1
R vy



volume ratlo limits the cell size because the bigger the cell gets the 58
s ‘|ts size. Thus, if the cell grows beyond a certain limit, not enough mateﬁ A

‘Solute molecules
spread out evenly




A . o

e tendency of particles to spread out from more concentrated to less concentrated
Diffusion results from random motion of atoms and molecules.
tated Diffusion

membrane hag .channels made of transport protein. Only a particular molecule can
through them. Facllltated diffusion is the movement of selected molecules across the cell

rane by specific transport proteins along the concentration gradient and without an
.,‘_iture of energy. Transport of glucose into cells takes place through facilitated diffusion.
Osmosis
e cell membrane allows water to pass through it more rapidly than dissolved substances.

mosis is a special type of diffusion involving water molecules. It occurs when a partially
pable membrane separates two solutions of different concentrations.

is is thg passage of water molecules from a dilute solution into a concentrated solution
gh a partially permeable membrane. ;

Solute Fewer water molecules |,
. molecules : Before After
ke *(Cor’\centrated solution) o - i osihiosls
m/ : £
™ =
[ f

. Many & ' W —
s L » 5 - PR S — <———
A Water Z ' g
. Molecules *‘ 5 & S Dnluttg . Coln?entrated
;ﬁ, (Dllute - '// SOIutio soiution
Bt solution) 1 -
é? ‘ Partially permeable Partially permeable Partially permeable
5 membrane membrane membrane

. Tonicity

~ The strength of a solution in relationship to osmosis is called tonicity. The solutions are of three
~ types, isotonic solution, hypotonic solution and hypertonic solution.

~ Cellsare nOrmaIIy placed in solutions that cause them neither to gain nor loss water. Such a solution
called isotonic solution. That is the solute concentration is the same on both sides of the
embrane and therefore there is no gain or loss of water. A 0.9% solution of sodium chloride is known
isotonic to red blood cells because the cells neither swell nor shrink when placed in this solution.

. Hyperto tasstoriic Hypotonic  Hypertonic Isotonic Hypotonic
pai— o condition condition condition

Fig. 4.23: Osmosis




se cells to shrink due to a loss of water are said to be hypertonic solution

th higher percentage of solutes. In hypertonic solution, water leaves the cel
it of water is from the inside to the outside of the ell. A solution with
her than 0.9% sodium chloride is hypertonic to red blood cells. If red blood cellg
mluhon they shrink. If a plant cell is placed in a hypertonic medium, it los
)undings and its contents shrink away from the wall. The process is call

olysis occurs in plants when the soil or water around them contains high
fsalls or fertilizers.

,ale forced through membranes by the hydrostatic pressure, called -o

vhich is greater on one side of the membrane than on the other. This process by
§ are forced through membranes is called filtration (an 9.12).

d active transport. Thls
f;-tmafmm of ATP.




When the material taken in by the endocytoss is in solid form, the process is
osis. Amoeba engulfs Paramecium etc, and some white blood cells fake up

phagocytosis.
s: It occurs when material taken up is in
. In humans, this process occursin cells
. small intestine and is used primarily for
n of fat droplets.

o cell surface. The membrane of the
-‘mlh the cell membrane and the contents

4.4 TISSUES

1ps of cells that have a similar structure and act together to perform a specific
e aremadeupofdlﬁerenttypesofoens Eachtype



narrow. Columnar epithelium lines stomach, intestine etc. Its function
n and protection. : 4




Human blood cells Adipose tissue

e ¥y g
" 4,:;4, Types of Connective @ssup’s

ar tissue is composed of bundles of long cells called muscle fibres. These fibres are
e, held together by connective tissue. Muscle fibres contain actin filaments and

‘muscle (b) Smooth muscle (c) Cardiac muscle

b




smooth muscle is spindle shaped with a centrally located n
s it lacks striation. Smooth muscle is not under voluntary con
cle. It is found in the walls of intestine, stomach, urinary bla

=

found only in the walls of the heart. It has sirations like skeletal muscle,
the cardiac muscle is involuntary. Cardiac muscle cells also differ from

’ hﬂnﬂheyhave single, centrally placed nucleus. The cells are branched
d to end. Intercalated disc is the identifying feature of cardiac muscle.




the .Iataral sidos of roots and sbm Tua

m and cork cambium. These cells divide to form
kness i.e., glrth of stem and root. Thus is called se

Leaf
Apical
meristem

Apical

meristem

_. Root Axillary

cap bud

meristem

anent Tissue
s of permanent tissue do not divide. These cells originate from primary meristem. There are

stgm and leaf. The cells of the epidermal tissue are living, thick walled and closely packed
no intercellular spaces. The epidermis of leaves has pores called stomata, for the exchange
Root epidermal cell grow hair like extension, which i_ncreases its surface area.

Root hair

Epidermis

c) Stem Epidermis



Prima
cell wall

“Thickened
" primary )

cell wall p———

Thickened

secondary
cell wall

'S of the sclerenchyma are to assist in providing support and mechanica

of compound tlssues in plants: (a) Xylem (b) Phloem. Together they fol

Both xylem and phloem are composed of more than one type of cells. Thu
» composed of different kinds of cells performmg a common functlon
mplex tissue




Xylem
parenchyma
cell

structure. It conducts prepared food from leaves to stem and roots etc. Phloem
posed of living cells with cytoplasm and have no mechanical function. There are
of cells in the phloem, namely sieve tube element and companion cells.

ubes: These are formed by end-to-end fusion of cells called sieve tube elements. Sieve
Nt ﬁl\n porous end walls called sieve plate. The cytoplasm is continuous through |

& @

,,‘W v
3 [ IC

.

: The ‘cells attached to sieve tube elements are called companion cell :
l"’ movement of food through the sieve tube. "“‘ ]

'SUMMARY
“””NWMMMI}I%
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aerobic respiratlon.

A ,hed membrane sacs that process, sort,
nd transport proteins to the plasma membrane, to the outsi

hesis and transport.
 site of protein synthesis.
«down organic molecules iike protein into simpler compound that

cell wall, plastids and iarge vacuole.
structure of a leaf consists of upper epidermis, lower epldermlz, par_ de
( spongy mesophyll. e

Is, xylem vessels and red blood celis are adapted to their particular function
Is are bounded by a plasma membrane but lack a rucleus and have |

mbrane organization.

?shape relate to function. At minimum a cell musi be large enOUQh to

s to survive and reproduce '

i’

* movement of a substance down its concentration qradaent (from 8
to one of low concentration). : ;

‘?of,dlffusmn in which molecules of water pass through a




B) endoplasmic reticulum

X D) centrosome

Site of enzyme synthesis in cells is:
' some B) smooth endoplasmic ret:culum

‘ :'Gﬂlgl bodies D) ribosome

which organelle are nucleic acids absent?

chloroplast B) Golgi apparatus

mitochondrion D) nucleus

e concentration of calcium in a cell is 0.9%. The concentration of calcium in the

ounding fluid is 0.1%. How could the cell obtain more calcium?

passive transport ' B) osmosis
diffusion D) active transport

atis the main advantage of small cell size?
~ small cells can better take up what they need from the enwronment .
small cells are less likely to burst than large cells

small cells can change shape easily

small cells require less energy to divide
of the following clues would tell you whether a cell is prokaryotic or eukaryotic?

ether or not the cell is partitioned by internal membrane.
resence of absence of a single rigid wall. By

- ‘presence or absence of ribosomes.
er not the cell contains DNA.
in ,,helps root hair cells to take up water?

B) vacuole
" D) large surface area



) vacuole
y D) large surface area
vantage of using a light microscope mstead of an electron

|‘i\ling matter B) superior resolution
1 section D) constant depth of focus.
1S, oxygen and water enter root hair cells?

By osmosis | By acme transport ;

water nitrate ions f

oxygen nitrate ions

water oxygen

mtrate ions oxygen

v~

A euppon SEIG AR transpon ; 1
muscle cells Yoot buie cell '

DR

xylem vessel ’ red blood cell d:

- 14 =

redbloodcell  xylem vessel

PSP W— PUUIE—

W root hair cell  musclecell -

ke RTINS W
5 i D e i i

er or resolution of a microscope may be defined as:
B) smallest object can be seen




B) proteih synthesis
D) cellular resplrat|on
2|l and a plant root hair cell both have
.ce_,ll wall ~ B) haemoglobin:
D) a nucleus
‘component is related to pinocytosis?
B) lysosomes
‘D) nbosomes

he followmg is present in all eukaryotuc cells?
B) membrane bound organelles

D) flagellum




estions

e and hmcﬂons of animal cell. How it is different from ple t cel
' -ﬁlllf system have a variety of specialized structure and
» between all structure and function of root hairs, xylem

of glucose from intestine to villus epithelium and active transp
n nerve cell to outside.
nﬂhe cell membrane in mamtammg equilibrium while exchangmg
l magnification and resolution?

b TR T
) - L CRTIN i




al definitions of major Stabi- 8. g., define concentration g
rms °f hypotonlc and isotonic solutions.

2

nents effectively and accurately for collecting data e.g., use a microscope o
ent of small objects.

tities e.g., compare sizes of various types of cells under the microscope.
ms to represent differences between plant and animal cells.
ns to represent differences between prokaryotes and eukaryotes.

emenment to determine the effect of tonicity on plasmolysis and deplasmo|ys|s
or in Red Blood Cells

" diagrams or photomicrograph, the cell wall, cell membrane, sap vacuole,
eus and chloroplasts of the plant cell.






inguishes living things from non-living things. The continuity of life is based on the
oduction of cell or cell division. As you grow and develop, the cells of your body are
tar tly dividing. Cells only grow to a certain size then divide. Cells divide to replace dead or
ed cells. Your body is constantly making new blood cells to replace the ones that have died.
cell division is necessary for an organism'’s growth. The dividing cell is called parent cell and
0 new cells formed are called daughter cells.

5.1 CELL CYCLE

cle is a series of events from the time a cell is produced until it has produced daughter
duration of the cell cycle depends on the type of cell.

main phases of cell cycle, a) interphase, b) mitotic phase. Interphase is the period
eell dMsuons Mitotic phase is the phase of division.






M]Qrphases Karyokinesis and Cytokinesis. |

SS , in four stages, but actually it is a continuous p‘roceSs:
- 2. Metaphase 3. Anaphase =~ 4. Telophase

phase, the centrioles divide and the two centriole move to opposite poles of the
nning of prophase, the chromosomes are not visibie as they are in the form of
structure called chromatin. The chromatin begins to shorten, thicken and coil by
alle condensation. It results in the appearance of chromosomes. Spindle fibres are
ween the centriole; thus, mitotic apparatus is established. Nucleolus disappears and
end of prophase nuclear membrane disintegrates. :

nuclear envelope




n is followed by separation of the cytoplasm into two parts. The process
sion is called cytokinesis. In animal cells this separation is achieved by pi
ne in the middle forming, a cleavage furrow. In plant cells, vesicles de
tus move to the equator and fuse to form phragmoplast. Phragrmoplast
fuse with the cell membrane and parental cell wall. The contents of the
T mlddle lamella. Each cell forms its primary wall on its side. .

Plant Cell

Vesicles wall of
forming parent cell
cell plate R
F’ \ i p‘d“’




§ey 9: Chapler 5, Cel Cycle
lacement of Cells

g of wound and replacement of damaged cells is done by mitosis:
dead or worn-out red blood celis and white blood cells are constantly

~ replaced. (b) When skin is cut, new skin cells grow over the cut and replace
~ the skin cells that are damaged. :

' 4. Asexual Reproduction

Mitosis is a means of asexual reproduction in many organisms. For
- example, Hydra is a tiny multicellular organism that reproduces by either
-A sexual or asexual means. Hydra reproduces asexually by mitosis through
- budding. In plants natural vegetative propagation occurs by means of: o
| creeping stem e.g., grasses, sweet potato, strawberry; underground buds, | 9% 94: BUdS
. eg., ginger, potato, onion, etc. g

. ERRORS IN MITOSIS

Cancer is a disease of cell cycle. Unlike normal cells of the body, cancer cells do not have a
proper functioning cell cycle control system and therefore divide excessively. This excessive
t growth can result in an abnormal mass of cells called tumour. Not all tumours are cancerous
B however, a benign tumour is an abnormal mass of essential normal celis. They always remain
%' at their original site in the body. A malignant tumour is cancerous. It is capable of spreading into

‘_ ‘neighbouring tissues and often to other parts of the body. The spread of cancer cells beyond
their original site is called metastasis.

INableS.1: Comparison between Mitosis in Animal cell and Plant cell

] ole resent and divides into two _ Centriole is absent.
-' o 1. Centriole and TrﬁTe fibres form mitotic Only spindle fibres form Mitotic
. appératus. | apparatus.

Cell division occurs in all tissues of the body. Cell division occurs only in meristematic
: cells of plants.

5.3 MEIOSIS

production takes place in organisms by forming gametes. The gametes fuse to form
he zygote forms the organism. The number of chromosomes remains constant in the
/e generations. How the number of chromosomes remains constant from generation to



-Nonsister chromatids :
Chiasma

called crossing - 2 _’V V_.i ‘

_.,,,,i.'chromosomes n A n n ' ‘
| Sosmeo Copei i




\ does not duplicate in interphase Il. Interphase Il is very brief. Each of the
g from meiosis | progress into meiosis 1.

| Meiotic Division: Meiosis Il is s
:ttds as in mitosis.

o

imply a mitotic division. It occurs to separate the

N condenses, nucleoli and nuclear membrane disappear. Centrioles move to opposite
d make spindle fibres.

se |l

omosomes line up in a single row at the equator of the cell. Here a random d:stnbutlon
omes takes place.




e hew a separate structure they are called chromosomes. Chromosomes move to opposite poled_‘_

~ Telophase Ii
';The nuclei are reconstructed in the typical manner. Each nucleus now contains haploid Setof
chromosomes.

5.3.2 SIGNIFICANCE OF MEIOSIS
Meiosis is necessary to maintain the number of chromosomes as well as to produce variationg
in the next generation.

Maintenance of the chromosome number in next generation

Meiosis takes place during sexual reproduction to maintain the number of chromosomes in the
next generation. In animals, germ line cells undergo meiosis to produce haoloid gametes. Male
and female gametes unite to form diploid zygote, which undergoes repeated mitosis and
develops into a new diploid organism. In plants, germ line cells produce haploid spores by
meiosis, which produce haploid gametes. The gametes combine to form diploid zygote. Many
haploid fungi and protozoans produce haploid gametes through mitosis.

l

.

Production of variations in next generation : l

’ The chromosomes undergo crossing over during meiosis. The daughter cells i.e., gametes have

genetic variations. When gametes fuse and form zygote, it is genetically different from both
parents. Thus, meiosis provides variations in next generation.

Table 5.2: Comparison of Mitosis and Meiosis

MlTOSlS

2 | atic cells
@ oonsists of one dlwsnon

does not take place

l

*51‘:_« [ .__" :-. G 3 ) ——
lt takes place in germ lme cells of sex organs

It consists of two divisions.
Crossing over takes place during prophasel

3

ey '
d,l..‘b,

L"

S 4l \ere divides at metaphase
dupl ted chromosomes
{ plate during

- "
elap

. ;"

Centromere does not divides at metaphase l
Paired homologous chromosomes
metaphase plate during metaphase

- f— ‘ ' L
- 6. Daug chromosome move to Homologous chromosomes with two sister
v Mpoles during anaphase. chromatids, separate and move to opposrto

S
ned.

mllsaregenehcally ldentlcal
d to the parer cell.

- Four haploid daughter cells are fi

b, SO

» to each otherand to the parent cell.

poles during anaphase |

Al J‘ - g
The daughter cells are not genetlcally ldentloal

& s

leiotic products cannot undergo

J ﬁdlmlelona l dlvlslons




rate at anaphase it is called nondis;uncﬁon
'ay occur during first or second meiotic division. The

an is 46. Due to nondlswnctlon the number of chromosomes
7 or 45 etc.

5.4 NECROSIS AND APOPTOSIS

ﬂattems of cell death; necrosis and apoptosis.

of most of the cells due to

ury or failure of the blood

5 called necrosis. |t is

and accidental death of the

Tosis causes severe cell

, cell rupture and breakdown

anelles. When the cell swells

s, it releases its toxins, which

age neighbouring cells and
~inflammation.  Untreated

‘can lead to serious injury or

. For example, If the blood

0 a segment of the heart is cut

15 minute and then restored,

- of the cardiac muscle

e injury but can recover and




Biology 9: Chapter 5, Cell Cyclg

SUMMARY 3

1. The cell cycle is the period from beginning of one division to the beginning of the next divisiop,
2. Interphase can be divided into the first gap phase (G1), the chromosomal synthesis (S), and th,
second gap phase (Gy).
3. During Cg51pp?\ase the cell grows and prepares for the S phase. DNA and the chromosop,
proteins are synthesized during the S phase. i3
4. During G; phase, protein synthesis increases for cell division.
S. During mitosis, identical chromosomes are distributed to each pole of the cell, and a Nucleg
membrane forms around each set. _
6. During prophase, the chromosomes become visible with the microscope, the nucleolyg
disappears, the nuclear membrane breaks down, and the mitotic spindle peg|n§ to form.
7. During metaphase the duplicated chromosomes each composed of a pair of sister Cchromatigs,
line up along the equatorial plan of the cell; the mitotic spindle is complete.
8. During anaphase, the sister chromatids. separates from one another and move to opposite poles
of the cell. Each former chromatid is now referred to as a chromosome.
9. During telophase, a nuclear membrane reforms around each set of chromosomes, nuclegli
appear, the chromosomes uncoil, and the spindle disappears.
10. During cytokinesis, which generally begins in telophase and therefore overlaps mitosis, the
cytoplasm divides to form two individual cells. ‘
11. A diploid cell undergoing meiosis completes two successive cell divisions to give rise to four
haploid cells.
12.During meiotic prophase |, the members of a homologous pair of chromosomes undergo
synapses and crossing over, during which segments of DNA strands are exchanged between
homologous (non-sister) chromatids.

13. The member of each pair of homologous chromosomes separate during meiotic anaphase | and
are distributed to different daughter cells.

14. During meiosis I the two chromatids of each chromosome separate and one is distributed 10
each daughter cell. Each former chromatid is now referred to as chromosomes.

15.1n sexual reproduction, two haploid sex cells or gametes fuse to form a single diploid zygdte'
When a zygote is formed each parent contributes to one member of each homologous pair.
: 16. The two principles of cell death are necrosis and apoptosis.

o [ e
=

Select the correct answer: L‘
- 1. The period of cel 1

SR cycle between two consecutive divisions is termed as:
foek ) Pop hase B) metaphase C) telophase D) interphase .
phases of mitosis is essentially the opposite of prophase in terms ¢

B)interphase ~ C) Metaphase D) anaphase




- . }&‘ ‘.J*Jh
ALER )anlyinmelooisl RERL
o D) in both mitosis and melosis N

23 - B) mitosis
D) division of centromeres

1 only one homologue of each chromosome pair

 diploid number of chromosomes

ising number of cells all with the same DNA compliment
ase in the amount of RNA

It to cbserve chromosomes during interphase because:

NA has not been replicated

y have uncoiled to form long, thin strand

y leave the nucleus and dispersed to other parts of the cell
nologous chromosomes do not pair up until division starts

g over occurs during:

ase B) interphase C) metaphase D) anaphase

‘homologous chromosomes pair up?
mitosis B) only in meiosis |

y in meiosis |l D) in both mitosis and meiosis
~stage of cell cycle, the cell stops dividing:
' B) S phase C) G2 phase D) Go phase

Short Questions
uish between? |
: (b)chromatin and chromosome

(d) centromeres and centrioles
() cantromeres and kinetochores



' :m help of labelled diagram. |
mitosis in an animal cell. Write the main features of mitosis in
icance of mitosis in your life? "
s in an animal cell. Elaborate your answers with the help of Iabelled dia

, 's between m1tosus and melosm

2 En thangp]ast

T

i3 Spmdle
- Synapsis
Telophase

o

r.
4
A

e MNonsister :

AN D:INTERPRETING |
ron "pmpared slides or charts, the main phases of cell cycle

2t sequence the vanous stages of mitosis shown in photomicrographs
Explain- the events of each stage through hints observed in the prepare!

r:

ofmesosns through observatlon of prepared slides/flash cards and

uential order. Explain the events of each stage through hints obs
f these stages.

| AND SOCIETY CONNECTIONS




e Action (Lock and Key Model)

-'=; B ; ' ; 'f'.r._, e
Difterent types of cells are performing specific functions. To perform various functions, a cell

ed§ energy. This energy is provided by the chemical reactions. The sum of all the chemical
ctlor.\s going on within the cells is known as metabolism. It consists of catabolism and
bolism. Reactions which break down complex molecules into simpler molecules, are called
atabolic reactions or catabolism. Reactions which build complex molecules from simpler
‘molecules are called anabolic reactions or anabolism. Usually, energy is released in
‘catabolism and it is utilized in anabolism. Most of the essential reactions taking place in the body
- must occur quickly and precisely for a cell to survive. Enzymes work as biological catalyst and
" control all the chemical reactions making up the metabolism.

" Enzymes work on substances called substrates. The reaction takes place on a part of the
‘surface of enzyme called the active site. The substrates are the molecules entering into
mical reactions. The substrates undergo a chemical change resulting in new bonding
angement between the molecules. The changed substrates are called products.

e flow of energy within an organism consists of a long series of coupled reactions. These
ins of reactions are called metabolic pathways. All the metabolic pathways taking place in
 body work to help us to survive. '

enzymes, which remain inside the cells to speed up the reactions, are called intracellular
mes (e.g., enzymes of glycolysis working in the cyt_oplasm). Often the enzymes made
e the cells are allowed to go out of the cell to do their work outside. These enzymes are
extracellular enzymes (e.g., pepsin enzyme working in the stomach cavity). Fungi and
a release extracellular enzymes to digest their food.

6.1 ENZYMES AND THEIR CHARACTERISTICS

ry important for life and they serve many functions in the body. They are organic
‘ p a reaction in living things. Enzymes have following characteristics.

teins <

" in nature except ribozyme. They are made up of amino acids.

2 ' Reaction |
take months or years to complete the reactions. The en: 3
‘as compared to non-catalysed reaction.

o e
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ate and it will not act on a different substrate.

enzymes require ions such as zinc, iron, copper and chlondes etc. |
amylase activity is increased in the presence of chloride ions. ) ':
If the cofactor is tightly bound to the enzyme on permanent basis it is knoy
oup. Prosthetic groups are organic molecules. For example haem group.
When the cofactor is detachable organic molecule it is called coenzyme.
are NAD (nicotinamide adenine dinucleotide), coenzyme A and vitamin A.

enzyme productlon and activity

,n work together in a specific order making metabolic pathways. Me | 0l
of connected chemical reactions that lead to the conversion of a substant

OF ACTIVATION
) start or activate the
gf- activation. At

5
T
8
E
£
g
:
a




ula PH. which is called

enzymes work in acidic

other enzymes work in alkaline

€, enzyme pepsin in the stomach

] :‘of about 2. If the pH is much hlgher

s optimum pH, then an enzyme is
it loses its shape.

molecular motion. Thus, the
2 substrates and enzymes move more
the rate of reaction increases. The
at which an enzyme catalysed reaction
is called optimum temperature.
es have different optimum
 e.g., optimum temperature for human
5°C to 38°C.
ure is increased above optimum
then a decrease in the rate of reaction
maturatlon i.e., breakdown at high
' ure is reduced to below
mlzymes are inactivated but- not
;pegaln their catalytic activity

et vﬂ:,..
Rt -

Fig. 6.2: Eﬁectofpﬂmhm'ﬁ‘m

: Loss of catdﬂk \
Optimum lemperature activity of enryme.
known as de-
Increasing St
temperature
increases rate
of reaction

10

Tem C

Fig. 6.3: Effect of temwatummmW"
anzvmerwm»adnm T




Separate substrates
are combined

@- 6.5: Enzyme actions (a) Breakdown (b) Synthesis

e

osed the lock and key model of enzyme action. The active site has partic
ich the specific substrate fits exactly. The substrate is imagined being li
complementary to the enzyme or lock. Once formed, the product no lof
“and escapes into the surrounding medium. The active site is fre
ther substrate molecule.
wrte -

R ACve oo Gose e




‘G!Mbaﬂmmamh .
ﬂrbldmmmsnexm (s

Enzyme ia ready (o catalyze a new reaction
ig Koshland's “Induced fit modef" hypothesis of enzyme action - 3 | _ e *-

* 6.3. SPECIFICITY OF ENZYMES

gmady seen that enzymes are specific. It means one enzyme can act only on
pstrate. It cannot act on any other substance. The examples of specificity of

= break up proteins into an

Protease ]
Protein

e ls' Due to Its Shape
 enzyme ‘pl;o.tease There



ﬁpn energy necessary to get a reaction gelng
three dimensional region where substrates come ir
more rapidly.

€ -factor. Most inorganic co-factors are metal ions. A co ,
r such as NAD, and co-enzyme A. FAD is the prosthetic Jrour

t at specific temperature and optimum pH.
mes is due to the shape of its active site.

tivity of an enzyme is restricted to its small portion called:

vag ~ B) passive site C) binding site D) inte
arch occurs with the help of: i
B) amylase ) cellulase D)lipase

B) all enzymes are vifamins
D) all protelns are enzyme

, .VD).:aetive site can change i




uue about cofactors?
)b e :eydrogenﬁobond in proteins B) help facilitate enzyme activity
) increa activa : n energy D) are composed of proteins
res are chemically made up of:

A Proteins B) Carbohydrates C) Fats
9, Change in pH can alter the active site by affecting the:
E . A)lonlzn:znn o: an;ino acids B) Shape of substrate

C) ionization of cofactor D) lonization of coenzyme

_" w. The catalytic region on enzyme recognizes and binds the substrate and carries the reaction.
~ This region is called as: .

~ A)cofactor B) activator C) inhibitor D) active site

w Short Questions

E 1. Wirite the difference between:

~ (a)catalyst and enzyme (b) anabolism and catabolism

~ (c)intracellular and extracellular enzymes.

F 2. Why enzymes are called biological catalyst?

- 3. What are the characteristics of enzymes?

- 4. Name the factors affecting enzyme activity.

- 8. How enzymes are named?

8. At what temperature human enzymes act the best?

~ 1. Give examples of cofactor.

8. What happens to an enzyme when it is heated up to 100°C?

9. Which protein digesting enzyme functions in acidic medium?

- 10.Why is less energy needed for reaction to occur when an enzyme is present?
;,.."I.,Wiy are enzymes required in small amounts?

Why are enzyme specific and why can’t each one speed up many different reactions?

describe their characteristics and specifications.

examples.
proteins and are specific in function. Explain that specificity of

D) Nucleic acids
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Anaerobic and Aerobic Respiration
of Respiration (Glycolysis, Krebs Cycle, Electron Transport Chain)

All metabolic reactions involve energy transformations. Biological energy transformations obey
~ the laws of them\odynamlcs The study of energy relationships in biological system is called

~ bioenergetics.

Because an organism can neither make nor destroy energy, it must have adaptations that
allow it to capture energy from its environment, convert it to another form and use it for its
-own need. During photosynthesis the plant cells transform light energy to electrical energy
and then to chemical energy stored in chemical bonds. Some of that chemical energy may
- later be used to carry out the life functions of the plant cells, or it may be transformed by an
~ animal that eats the plant to the mechanical energy of muscle or some other needed form.
~ As these transformations take place, some of the energy is converted to heat and dissipated

~ into the environment.
7.1 MAJOR ROLE OF ATP

mﬁunmeenelgylevelbanolher Redox reactions play a key role
’ﬂ\esoelewmtransreu wludmareequvalemtoermgym



ways in the body, complex substances are broken into sis
ise of energy. The primary molecule used by cells to capture and suf
i hosphate (ATP). ek o




7.2 PHOTOSYNTHESIS

hesis is a process in which plants use carbon dioxide and water to make glucose in

ce of light which is absorbed by chiorophyll. Oxygen is produced as a by-product

ant biochemical process performed by plants, algae and cyanobacteria. Nearly all
2nds on photosynthesis for food directly or indirectly. It involves a series of

Light : %
L C&leoe = 6H20 e 602
Chlorophyll  Glucose Water  Oxygen

m,atanal of photosynthesis. It provides carbon and oxygen for the

4

ng-hgﬂg) molecule Atmosphere contains 0.04 percent carbm




Epidermis Cell Cells of cortex

Water passes up
the stem in the :_:ylcm

N [xd e

(OF LIGHT AND CHLOROPHYLL IN PHOTOSYNTHESIS S

tic spectrum, known as
ich comes in discrete

ynthesis. Light absorbing
called pigments. In the
thylakoids mainly blue, red
gths are absorbed. A

: PR R
site of photosynthesis. The membranes of the thylakoids
her photosynthetic pigments. In green plants there are two y
i ¢ and chlorophyll b. Chlorophyll a is necessary for photos)
hemical energy. In thylakoid membranes photosynthetic




oﬁs (H*) and two electrons Oxygen is released out while electron pair is
lorophyll of photosystem Il to compensate its electron loss.

) acts on photosystem | which also gives out an electron pair. These electrons and
' water reduce NADP* to NADPH.

Primary
electron acceptor

’ N e O A W S el L



: 3 ‘N.#f 1.‘.'“ |
% an already existing 5-carbon oompound to form a 6

h mshble and splits into two 3-carbon compounds.
s are reduced to 3-carbon sugar by NADPH by using ATP energ :
les are used to synthesize glucose and also to regenerate rigina

INPUT: 3@ Inareaction
co, catalyzed by rubisco,
3 molecules of CO,

are fixed.

L e i i el




- Theimmediate products

s ~ RO S
B e U i
. 3-carbon compound o R
: > '/a".‘E’: e - 5} Water 5
~ Enzymes in the chloroplasts Inorganic phosphate

Fig. 7.7: An overview of photosynthesis

7223 LIMITING FACTORS IN PHOTOSYNTHESIS
Any environmental factor that tends to restrict the process of photosynthesis is called a limiting

factor of photosynthesis. The main external factors affecting the rate of photosynthesis are:
(a) light intensity  (b) carbon dioxide concentration (c) temperature

Light Intensity R =
~ Anincrease in light intensity speeds up photosynthesis, but only up to a point. Beyond this point,
_any further increase in light intensity has no effect. As all available chlorophyll molecules are

~ fully occupied in light absorption. So, no matter how much the light intensity increases, no more
~ light can be absorbed and used.

~ Carbon dioxide Concentration st SR s

" Since t is 6nly 0.04 percent of carbon dioxide in the air, it might seem that shortage of carbon
" ide could be an important limiting factor. An increase in carbon dioxide concentration does
low a faster rate of photosynthesis. However, carbon dioxide concentration after a certain limit
ses the closure of stomata which decreases photosynthesis.

ndent reactions and to a certain extent, the light dependent reactions are
lled and therefore temperature sensitive. So, a suitable temperature is
tosynthesis to take place at normal rate. For most plants the optimum




are glucose and oxygen. Glucose is
and other organic compounds. Glucose is stored in
lucose or starch e.g., grapes, mangoes, apples, carro
irectly or indirectly depend on food prepared by autotrophs
All aerobic organisms for respiration use oxygen gas reieas
synthesis. Thus, all life forms ‘are completely dependent |

7.3 RESPIRATION |

: u bum a fuel like petrol? Energy is released in the form of light and
ings happens in our body. Our fuel is glucose from our food. The proce
juced from food is called respiration. Respiration is a chemical proce

EROBIC RESPIRATION

ypes of respiration are: anaerobic respiration and aerabic respiration. The firs
ation is common both in anaerobic and aerobic respiration. This phase is
place in cytoplasm. During glycolysis, glucose is oxidized into two molecules
ith the yield of two ATP molecules. : Y

Glucose - 2 Pyruvic Acld + 2 ATP

cess is also called fermentation.

. pyruvic acid produced during glycolysis is converted nto ethyl
! yeast and some bacteria. w i
d & Ethyl Alcohol + Carbon dioxide+ ATP

% 40

< il




h J Q Respiration

; 'm"“:::‘t::f:'mﬂgt (1) The very first organisms had to produce energy :
i Ismuaed i arly earth did not have an oxygen atmosphere. (2) Anaerobic
‘ndhm_b.kmé L, eese and yogurt making. (3) Fermentation by yeast is used in
‘ : aerobic respiration provides energy to muscle cells during
ling or exercise by using lactic acid fermentation.

jic Respiration :

rd aerobic means presence of oxygen. Aerobi ' i |

rdd . C respiration, which requires oxygen, involves
mplete breakdown of glucose to carbon dioxide and water. = ”

ic respiration can ?e summed up by the following equation.

: Oxidauonﬁ' RO
enzymes : =, Spe

: 6CO, +  6HO + i

Oxygen Carbon dioxide ~ Water ~ En

s
A.‘ .~" s

Reduction

EPMECHANISM OF AEROBIC RESPIRATION
he breakdown of glucose does not take place in a single step but in a series of chemical
. Energy released is stored in the form of chemical energy in ATP. The complete

5 of aerobic respiration is divided into three main phases; glycolysis, Krebs cycle and
ctron transport chain.

Glycolysis

/sis takes place in cytoplasm outside the mitochondria. It occurs both in anaerobic and
respiration. Glucose is broken down into two molecules of pyruvic acid. Two ATP
s are produced as net energy gain. Two NAD* molecules are reduced to NADH.

X Glucose = 2 Pyruvic Acid + 2 ATP + 2 NADH

ebs Cycle
yruvic acid molecule now en

»d to a two-carbon acetyl group which co

de is removed and NADH is pmduqed-

" 2 Pyruvic Acid + 2 CoA > 2 Acetyl CoA + 2 CO2 + 2 NADH

e a evelic process which takes place in mitochondrial matrix. Coenzyme A is
a cyclic p ' through a series of reactions. The products of this process

| g%_l: p&mg energy is released to produce ATP directly.

B 60A 3 ACO: £.2 ATP + 8 NADH + 2 FADH,

) i £ S e,
oy electron carriers in the i

ters a mitochondrion. Before the start of Krebs cycle pyruvic
mbines coenzyme A to form acetyl Co A.



"

ATP molecules. 2 ATP are utilized so it gives 36
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Bihyl alochal in ¢ Alcoholic
- Fermentation '

Lactic acid in Lactic Acid
Fermentation

mplete _ Complete

€02 and H20

in -Cytoplasm ' ' In Cytoplasm and
: Mitochondria
1. Glycolysis 1. Glycolysis) P
.: ,"%.» . 3 E' T
‘ Chain
No | | Yes
High (36-38 ATP)
ali o - Anabolism i o :f*q :
| All living things : Only green parts of plants
AII the time ‘ Only in day light
 Cytoplasm and Mitochondria  Chloroplast
- Glucose and Oxygen =~ COzand HO

CO and H20 Glucose and Oxygen
2

nical energy is released I_n 4 : |
et Kineticenergy  form 9f' chemical energy
Two Phases

1. Light dependent reactions

s

Three Phases

is
1 i::?;ycs;y A 2. Light independent i
; Electmﬂ Transml‘t ghein PRt ek 5




M
; o

f catabolic pathways to extract free energy from n’ .

srobic respiration. ,,

prooess in which electrons are transferred from glucc
) to-oxygen (whrch becomes reduced). 4

) _.ate.
erted into acetyl CoA, which enters the Krebs cycle. gt
en oxygen combines with Hydrogen and with electrons from the

C) lactose

C) respiration




t mcuons in phobswmm

and oxyg B) ATP and NADP
oxygen D) PGA and oxygen
itis false about the light dependent reactions?
liberated B) ATP is formed

D) water is split

C fgmen plants make starch from simple inorganic materials. What is the function
il in this process? | »

b carbon dioxide B) to release oxygen

D) to trap light energy

,feature helps plants to make most food by the process of photosynthesis?
ad and flat leaves B) shiny surfaced leaves

D) variegated leaves

the equation of:
O a) photosynthesns b) fermentation c) aerobic respiration
the products of anaerobic respiration in muscle cells.

ion and reductlon A (b) ATP and ADP _
yiration and photosyntheSIs (d) aerobic respiration and anaerobic respiration
erobic respiration in yeast and muscle cell

c d dark reaction of photosynthesis
ik (h) thylakoud and granum.




Biology 9: Chapter 7, Bioenerg

neive Questions

e mn and uses of ATP.
light reactions of photosynthesis.

e ‘h dark reactions of photosynthesis.

] factors affecting rate of photosynthesis.

7 ' huﬂlphﬁons in leaf structure for photosynthesus?

“'V n experiment to show that plant needs light in order to make starch.

respiration and photosynthesis with examples.
are the advantages and significance of anaerobic respiration and fermentation in m

ﬁ?
RMS TO KNOW

" Chioroohvil ~~ -
Fon Ba ik oardboe o 94 SR (M -
'. Coenzyme -A . Photoly'sis'
« FAD . PhotosysM* "“
‘QAG'yme" 3' F,.._».d
+ Krebs cycle B Pyruwc acid f
~« Lacticacid fermentation ' Redt F
. Lnght-dependent reactnons - Respﬂ'atlon ,

. Mesophyll . Thylakoid..—: v, @

., NAD

e

‘ . ¥G AND INTERPRETING
“mmdm mel :fe:TP using low cost materials, such as cardboard, €
used table tennis balls, sh pC

. " egg shells etc., and label its com

muﬂd of light and dark reactions of photos '
ynthesis materials. U sond
| such as cardboard, wire, packing material etc. ot .

moc.llularandﬁssueswcturelnmmsecﬂonofahd






gy Metabolism
in) Deficiency Diseases
e of Nutrients

, Absorption, Assimilation and Egestion
unctions of the main regions of human Alimentary Canal
stion, Glucose and amino acid metabolism and formation of urea

Wtams chemml substances that the living cells need. Components of food requmed
and metabolism are called nutrients.

8.1 NUTRITION IN PLANTS

y inorganic nutrients so that the plants can make their own organic M

e source of carbon and water is the source of hydrogen for a plant. Om
eric oxygen or water.

ND NUTRIENTS




e clay humus complexes are fundamental to almost every physical, chemical and
s that occurs in the soil. They influence water and nutrients retention and aeration.

Fertilizers
rganic nitrogen, phosphorus and potassium are added to the soil, which are
y the growing crops continuously. Nitrogen is usually added to the soil in the
tnltrate ammonium sulphate and urea. Phosphorus is added in the form of




milk sugar all other s ok
'n the cells produce 4kcal of ene

B s igeation o drates are con
rates: After digestion carbohy . |
o the liver from where it is_distnbuted to different parts

>

als cannot synthesize m

S " "  amino acids. The amino acids that anim
‘are known as essential amino acids.
egg protein and meat protein. Vege

;ivﬁal proteins are milk protein, ,
gram of protein produces

legumes, nuts, fresh fruits and dry fruits. One

ns of Proteins: The metabolic functions of proteins are: (a) Many proteins
sins and take part in building and repairing of the body tissue. (b) Ma
wes and hormones. (c) The protein haemoglobin found in red blood cells

(d) Actin and myosin are functional and structural proteins of the muscl .'

n hjaction.

| ‘@f carbon, hydrogen and little oxygen. A neutral lipid consists of Qly:’i

Examples of vegetable oils are mustard ‘
ek ) seed, _ :
c. One gram of fat gives9 kcal of energy. . groundatiESey

ds: Lipids are used to form cell membranes and the sheat

Ilwa‘m‘ouni of vitamins for h Vi

mou r good health. Vit

_ ?ur intestine. Vitamins play an imp
in AD. and some in water e




ﬂ w: Q'

"*‘“” bmﬂnﬂh
Synthes dhenm mmume

o SR
|

F 4 ¥

mmmmnbmmmmm "
| lhawonofcalqumandphosphomsbymohm
e Dody “Mﬁoninbonesandteeth DoﬂcloncyofMD
-of calc bnslnuﬂneaonocalebmlsdeposnedinthebomm

ZRALS

elements. Only tiny quantity of trace elements is required in the ddyu
from food.

S available in milk, cheese, egg yolk, beans, lentils, nuts, fig, cabbage etc. Calcium
ingth and rigidity to bones and teeth. It is needed in muscle contraction and nerve
level of calcium causes spontaneous discharge of nerve fibres resulting in
Ul muscular cramp). Bones become soft and cause osteomalacia (adult) and rickets

. The low level of calcium slows blood clotting and healing of wounds.

-.r,

-

2 liver, heart, kidney, spleen, egg yolk, whole wheat, fish, nuts, dates, figs, beans,

e m performs a wide range of functions. Many of these functions are connected

Mon process by which energy is conserved in the body. It is a part of

t is essential for transport of oxygen. The deficiency of iron causes M
m with pale skin and fatigue.

TS OF WATER AND DIETARY FIBRES e :
. About 70% of the body weight is water. Sources of water
mmmw The following are the o
p dmmum Wat
ac urwg-kgﬁ m Ty ﬁ»p

,
oy e —i‘,-‘ig;: R

ir
s,




I &

' does not dissolve, but holds water and swells ¢
‘bulk of food. The muscles of intestine can work agai et

£

i
E-: ' “ Starchy and
ANCED DIET e A 5
ke each day is our diet. A diet  potatoss, pasta RS , -
1t amount of all nutrients is a8
ced diet. A balanced diet
B 1 carbohydrates and fats
needs. It must also
tein of the right kind to
al amino acids to make
sues for growth or repair. ! vonanen R
so contain vitamins and  options like soya
y fibre and water. pos S Bopos A
high In fat and/ 1

‘body there is higher basal metabolic rate. That i
e ol - I'hat is why at the age

| ch decreases reas in the adults slowly throughout life. Children ne
iron for their red blood cells, vitamin D to help calcify their b

1
S

b’.:l"a WY - ‘ B




Wmltritlon (PEM) is a major health and nutritional problem in the m _..
ntries of the world. It is caused by deficiency of both protein and calones in the
f diseases caused by PEM is Kwashiorkor and Marasmus.
or: A growing child who does not get enough protem develops this disease. Growth
and a child is weak.
The wasting of the body resulting from general starvation is called marasmus.
se all thelr body fat and muscle strength. They acquure a skeletal appearance.

3.2 MINERAL DEFICIENCY DISEASES (MDD)

1 in diet causes loss of appetite, retard growth, and respiratory fanlure Low level of
ses spontaneous discharge of nerve fibres resulting tetany. Iron deficiency causes
magnesium concentration causes irritability. Deficiency of iodine in human diet

Daﬁclency of copper causes Ioss of body weight. Znnc deficiency causes retarded




| Biology 9: Chapter 8, ‘
y muscle, causing muscle wasting. It cay

e | fns i.e., bod ’

1t leads to death. :

N : ina. heart failure, anaemi

ns overweight. Obesity may lead to angins A
) r::nr::;ng Obesity shortens life expectancy. Thr:o :9::8“::: tf‘;ts

by balanced diet, exercise and cut down on carbohy , fats, oj

P ' ‘ ination. Constipation is a 8
¢ of dietary fibre in the diet causes constipa . on
agm whererg person experiences hard faeces that are difficult to eliminate. ‘

The main cause is abnormally high blood cholesterol level and h:%p blood
erol deposition in the walls of blood vessels, makes them nar;gwer and it leads
diseases. Taking unsaturated oils in the diet can prevent heart disease.

MINE B
the lack of enough food to feed all the people living in an area. The reasons of famine
I distribution of food, drought, flooding, increasing population etc.

Distribution of Food: The world as a whole produces more than enough food to
one on Earth. However, this food is unequally distributed. In some parts of the world,
e than enough for everyone. In other parts of the world, the food produced is not
population.

ht: The lack of rainfall is called drought, which stops crops from growing. Many areas

it areas of world including Pakistan e.g., some areas in Balochistan and Sindh. As a
Opulation had to migrate as many animals and human beings died.

Due to flood the land becomes muddy and marshy, so it is not possible to grow the

iately. People who rely on locally grown crops for their food will then have little to
| not be able to save seeds to plant next year.

Population: As human population continues to get larger, the problems of food

come more and more intense. In parts of the world where soils are not fertile. of
in ‘.sh‘ort supply, cause tremendous damage to the land. Eventually, the soil rr;ay
-and infertile that crops can no longer be grown and famine results -

- 8.3 DIGESTION IN MAN

animals needs energy for the maintenan
Abolism of food substances. The food co

arge molecules. Every cell of the body needs '
o ¢ . these molecu proper
tem performs ingestion, digestion, absorption, ass‘m"aﬂonles f:rnd stion.

IGESTION, ABSORPTION, ASSIMILATION AND

Ce of his life processes. The energy
nsists of carbohydrates, proteins,and |




2C OUts m ::)dy is called egestion. Digestive system cannot work alone. It is
sport take digested food from digestive tube to all parts of the body.

) IDENTIFICATION AND FUN
MAN ALIMENTARY CANAL CTlONS OF THE MAIN REGIONS OF

organs, which take part in the process of digesti igesti
. gestion, make the digestive system. The human
8 system consists of two sets of organs. ; ]

mlggs"::gtary car_}_a: is concerned with ingestion, digestion, absorption and egestion of
e ; food. e parts. of the alimentary canal are mouth, oral cavity, pharynx,
- oesophagus, stomach, small intestine and large intestine.

2) The digestive glands are associated with the alimentary canal and help in digestion. The
digestive glands are: salivary glands, gastric glands, intestinal glands, liver and pancreas.

" 1. Alimentary Canal

Allmentary canz::l is also known as gut or digestive tract or gastrointestinal tract. It is a continuous
- tube. The tube is about 9 meters long in adult. It is specialized at various points along its length,
~ with each region designed to carry out a different

‘role in the overall process of digestion, absorption ...
-*"and egestion. Alimentary canal begins from the "m;.,,.:fc "
- mouth and ends at the anus. It is lined internally ~ Tooth _——
. by mucous membrane.

* Mouth: It is the external opening that leads into
the oral cavity or mouth cavity.
" Oral Cavity: Around the sides and front of the oral
cavity are the upper and lower jaws. The upper jaw
s fixed while the lower is movable. The oral cavity -
~ contains teeth and tongue.
Digestion in the Oral Cavity .
" Here food is tasted, smelled and feit. The food is
wed by crushing and grinding. The teeth,
eks and tongue take part in these actions. AS  Gall bladder
ult, food is physically and quickly broken . odenum
into smaller pieces. Food in the oral cavity
tes the salivary glands to secrete saliva.
sr and mucin in saliva moistens, soften
ic food. Saliva contains salivary  gmall
s enzyme digests starch and maltose. intestine
" rolled by the tongue into small, Cagoum:
3 bolus. The bolus is  Appendix

Oesophagus




Circular muscle
contracts behi
;58
Longitudinal musc!
contracts, shortei

contraction of muscle
forward into the




lmtmlizes the acid.
o _MOn of stomach
2 pepsin.
Acld HCI performs v .
Nncﬁons (a) Stops - il
amylase. (b) It converts the mactnve form of enzyme (pepsinogen) to active

oS : It provides acidic medium suitable for the action of enzymes. (c) It kills many

«~ IR

il
L ‘t
[

as inactive pepsinogen. HCI or already present pepsin converts it to pepsin.
pmblns to polypeptides (chain of many amino acids) and peptides (emh of -

cdylnlnhnts lthelpsmmedlgeshonofmnkprotem
, the food mixed mtoasoupymmurecahddm




! -kjuiee

: eutralu,e the acidic chyme. The pancreatic and:;

f pancreas is called

It contains enzymes

d trypsinogen. Pancreatic

e starch-digesting enzyme. It

;Pancreatic lipase converts
- glycerol and fatty acids.

s proteins into polypeptides. == Fig. 8.7: Liver, Gall bladder andp;l_ :
junum and fleun
um and ileum secrete several enzymes such as erepsm converts peptlde&




rs by a oomblnatuon o
.tl'anSpon Glycerol and fatty
2d by the lacteal and ultimately

' fnod in the blood capillaries of the
o the blood stream. They are then
; ,}in the capillaries, which join up to
?T‘hese veins unite to form one large j,

the hepatic portal vein. This vein ,
e blood from the intestine to the liver,
store and or alter any of the digestion

All the cells use glucose during cellular =

&

e 85

. 'The large intestine is a tube leading from the small intestine to the anus. It is
. Itis larger than the small intestine in diameter. It consists of caecum, colon

- plind part of large intestine. The ileum enters it from side. It has
-its@ase apnandix is attached which is 10 cm long. From colon m‘; |



. teins are synthesized in the liver.

uses are infection of the lower Gl tract and nervous stimulation.
' food poisoning caused by eating contaminated food the intest
d peristalsis increases. Diarrhoea results in dehydration, so OR

e gecrease in frequency of stools daily, or difficulty in defecation
pain. The faeces move too slowly along the large intestine. As a1

ed from the faeces than usual. The faeces become hard so
1ful. For the treatment of constipation laxative is taken to m

asily. Constipation is called the mother of all dis
should take plenty of water or fluids and fibrous

uodena




1bste Iﬁ food that ara used as enqrw
al 'm:ﬁriams from soil. There are two types of n t
ronutrients.

fertilizers are organic fertilizers and morgamc fertlllzers Chemi
envuronmental hazards ‘

of carbohydrates begins in mouth. As food is swallowed it IS propelled through
/NX and oesophagus.

ins are enzymatically digested by the action of pepsin in the gastric juice.

enzymatic digestion takes place in the duodenum which receives secretions from the
‘pancreas and produces several digestive enzymes of its own.

r produces bile, which emulsifies fats.
ncreas releases enzymes that digest protein, carbohydrates, fats etc.
of »‘glucose are digested to maltose by salivary and pancreatic amylases.
in the small intestine splits maltose into glucose.
1s are split by pepsin in the stomach and by enzymes in the pancreatic juice.

trients are absorbed through the thin walls of the intestine. The large intestine ns
onsible for the elimination of undigested wastes. , Ao



A ‘.1’ "_' Vs'
C) pancreas

D) duodenum |

B) Vitamin C----- night blindness
‘D) Vitamin D scurvy

C) pancreas D) salivary glar{_
C) liver : D) pancreas

B) glottis ~ C) larynx D) mouth
tarch and protein is carried out by: ke
~ B)saliva C) bile D) pancreatic juice
ing covering the stomach breaks down and stomach tissues are.i' naged

B) peptic ulcer C) constipation D) diarrhoea

ne fails to absorb water from the undigested part of the food, it resulsi

[y

N B) diarrhoea C) appendicitis D) vomiting
system, which is not in contact with food, is
C) caecum D) stomach

D) vitamin
g
“E » ‘ ¥

Sy

-Y




R : : ‘ TR
urated and unsaturated fatty acids | ‘
anic and inorganic fertilizers .

iac and pyloric sphincter .

t do you think can be reasons or causes for famine.

the functions of: saliva, liver, gall bladder,

. pepsin, renin, gobiet cells, HCI i
~ entrerokinase, erepsin, lactase, malt
" D, hepatic portal vein.
ﬁ ‘Draw and label longitudinal section of villus.
8. What do you understand by balanced diet? Give its sngmf cance.
9. How is digested fat absorbed?
10.Why is digestion necessary?
. -Give one example of water soluble and fat-soluble vitamins.
12.Name the structures that secrete enzymes necessary for human digestion?
3 Why is pepsin formed in inactive form pepsinogen?

14.A man cannot digest cellulose but a cow can digest it. Why?
Why must digested food be distributed by blood in man and other animals?
ow is chewing important to your digestion?
What would happen if pancreatic juice did not reach to your small intestine?
.Why you cannot breathe while you are swallowing?
19.What are the causes of: a) Marasmus b) Kwashiorkor

| \‘ ' > ‘ :
' L' | Extensive Questions

g, Carbohydrates are major components of food for man. Explain.
2. . What are proteins? What are the metabolic functions of proteins?

Write a note on fats.

Wﬂb the effects of vitamins A, C and D.

e the effects of mineral calcium and iron.

w water and dietary fibre play important role for human health?

y, night blindness, obesity are due to some deficiency or excess? Explain.
1you describe the structure of alimentary canal i in your body?

scribe the process of swallowing food in man with diagram.

v poﬂataisis with diagram.
: 5SS af dlgestion How it takes place in your body?

pancreas, villus, bile, intestinal gland, gastric
In stomach, amylase, lipase, trypsin, amino peptidase,
ase, sucrase, Iacteal vitamin A, vitamin C, vitamin



ny farmers use chemical fertilizers for better growth of their plants.

ways in which research about nutrition has brought about improvements in human :

g., development of nutritional supplements and diets based on the needs of agé.
o | | _

cieties suffering from

h.J

famine due to unequal distribution of food and
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RANSPORT

ficance of Transpiration

ors affecting the rate of Transpiration
S  Transportation of Food and Water

6  Pathway of water and food in stem

5 W .
‘Components of Blood and their functions
Blood Groups and Blood Transfusion

4

o

}’-lman Heart: Structure of Heart, Functioning of Heart
3  Blood Vessels

24  General Plan of Human Blood Circulatory system

5 Cardiovascular Disorders

‘ y cell depehds on its environment. The environment is the source of necessary materials.
8 process by which the materials get into and out of the cells are diffusion, facilitated diffusion,
‘ sis, active transport, endocytosis and exocytosis. In one-celled organisms and simple
hisms, which are composed of only few cell layers, no cell is very far from its environment.
the materials can be exchanged quickly between the organisms and environment.

or and complex organisms have specialized system to exchange materials between cells
sir environment. In these organisms, individual cells cannot exchange materials directly
e environment. They are too far from the environment. The materials enter and leave the

n dioxide are emnged directly with the environment through
b erals and some oxygen from the soil. Plants use all
Plants have dlfferent channels for the distribution

=

By



s. Cortex consists of

nyma cells. Inner to the

mis. Pericycle is a single
) the endodermis.

onsist of xylem and phloem. L A
sue altemate with bundles of SNSRI s SR LA
'a small area in the centre.

ot Hair 3
ction of epidermal cells. Root Fig. 9.1: "
row. The root hair greatly increases the surface area of roots for absorp!




Xylem

Movement  vesse!
between cell

RATION
 only little amount of

m its life processes.
of water has to be
ed mainly by evaporation.
s of water as vapours
aerial parts of the plants
vn as transpiration.

-

transpiration takes place?

piration and Surface Area:
cell wall soaks up water like
ng paper and water
orates from the cell walls.
e total surface area of all the
-walls is very large, so a lot
water can quickly evaporate
1 become water vapour inside
ir spaces of mesophyll.

spiration and Stomata:
2 tiny pores on the leaf
face are called stomata,
ch is surrounded by two ;
1 cells. The inner wall of each guard cell is thick and elastic. The outer wall is much
er. The guard cell is surrounded by epidermal cell. The water vapours escape out
mesophyll air spaces through stomata.

Lower epidermis  Guard Celi Water vapour Stoma

Fig. 9.3: Movement of water through a leaf

: iﬁ'g and Closing of Stomata
» are two hypotheses which may explain the opening and closing of stomata.

h Sugar Hypothesis

resence of light energy guard cells perform photosynthesis and produce sugar. As
' concentration increases in the guard cell, water enters the guard cell. The guard cells
urgid. The thin outer walls bulge out and force the inner wall into a crescent shape.
 pore is formed between each pair of guard cells thus opening stomata. In the
of the sugar molecules are used by respiration or are converted into insoluble
)ncentration decreases water molecules diffuse out of the epidermal cells.

ses water, it becomes flaccid. The inner thick walls move together
ops transpiration.

is closed. Closing of stomata completely st

A, o P
~ 912 B Py

to enter guard cells from the surrounding epidermal

©of potassium ion increases
. < concentration of the
armws) enters the guard cells by osmosis. T?‘h;ﬂ ‘i

L



ce this possible, cohesion and
the clinging together of the

ow tubes of vessels and
ation of cohesion and
us column of water from

‘water from the leaves resuits in
h pulls the water up the xylem
due to transpiration is

B,

S
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ge, which increases or reduces evaporation, will have the same effect on

ature: The temperature warms the water inside leaves making it evaporate more
An increase in temperature doubles the rate of transpiration, for every

ature rise of about 10°C. If temperature exceeds 30°C to 45°C the stomata
closed.

In still air, the region round a transpiring leaf will become saturated with vzater
r so that no more water can escape from the leaf. In these conditions, transpiration
d slow down. In moving air, the water vapour will be moved away from the Ieaf as fast
diffuses out. This will speed up transpiration. '

ity: If the air is very humid i.e., contains lot of water vapour, it can accept very little
apour from the plants and so transpiration slows down. In dry air rate of

tion will be rapid.
5 TRANSPORTATION OF FOOD AND

\TER IN STEM

rocess of photosynthesns takes place in the
during which glucose is made. Glucose is
| into other soluble products, which are

o acids and fatty acids. These are carried
‘to all parts of the plants by phloem. The
vement of food from leaf to different
t is known as translocation.

5 ‘qmsm
ted hypothesis explaining
e re«ﬂew hype&esus




"J‘ereases in the phloem cells. Water enters the phloem
cells. The turgor pressure increases in phloem cells. It for
s:eve tube to sink. Sugar IS removed by the sink and

, 9 2 TRANSPORT IN MAN

e has evolved in complex animals to dustrubute materials to all parts

ln the blood vessels. Almost all the substances to be transported are
solved or suspended in the blood.

1ponents of Blood and thelr Functions

f the blood is called plasma It constitutes about 55% by volume of blood
n. Plasma contains 90% water and dissolved substances- 10%.

roteins:7-9% of the plasma is made of different types of proteins e.g.,

' part in .blood clotting, Immunoglob(nlms defend against diseases and
in osmotic pressure.

Wastes. Metabohtes are amino acids, glucose, vitamins, lipids and



logy 9: Chapter 9, Bioenergetics -

White Blood Cells | . -

/hite blood cells are called leukocytes. Their life span is 3-4 days. Each white blood cell
rregular in shape and contains a nucleus. WBC'’s can be divided into two main types:

| 3@-(1)' Granular leukocytes (2) Agranular leukocytes

~ Granular Leukocytes

~ Their nucleus is variable in shape. ;f ‘ A "
Cytoplasm contains fine granules. These - ‘ ‘

Plazelets

~ originate in bone marrow. Granular

- leukocytes are of three types, neutrophils,
eosinophils and basophils.

Neutrophils: Neutrophils engulf pathogens
during phagocytosis.

Eosinophils: Eosinophils are involved in
the control of allergic reactions.

1 Basophils: Basophils release histamine
ininjured tissue and in allergic response.

Agranular Leukocytes

The cytoplasm is clear. These are of two Flo- S e

‘types i.e., monocytes and lymphocytes. Monocytes: These are phagocytic and ingest
bacteria and dead cells at the damaged tissue region.

thhoMes: There are two types of lymphocytes. B Lymphocytes protect us by
~ producing antibodies. T lymphocytes directly destroy any cell that bears antigens.

_ ¢)Platelets

~ Platelets are known as thrombocytes. Bone marrow cells called megakaryocytes form
- fragments called platelets. Platelets play an important role in blood clotting.”

" 9.2.1.2 Blood Groups and Blood Transfusion
, mere are 30 blood group systems. Only two are discussed here ABO and Rh.

Blood group — ABO system: Red blood cells have antigens on their membrane. The plasma

antibodies. An antigen is,a substance, which promotes the formation of antibodies. Antibody

orotein that has been formed in response to antigen. Agglutination or clumping of red blood

occurs due to antigen - antibody reaction. According to ABO system in humans blood

are A, B, AB, and O. What is your blood group?

 were found to have antigen A, some had B, and some had both A and B and some

B antigen. Those with A type blood do not carry the corresponding anti A

/ carry anti B antibody in their plasma. B type people carry anti A but not anti B

pyg blood have both A and B antigens associated with red blood
SRR ) \




oa person with type B there will be clumping of b l0od di
blood group B and the recipient will probably die. A
r anti A nor anti B antibody and can safely receive A, B
son with blood group O has no cell antigen and can safely give blood to an
S .rwit blood group “O” is therefore known as universal donor, and th,

is considered to be universal remplents

Typeof Compatible

ntibodies in Can receive

plasma from
anti B AO

anti A 219 B0
~ None A,B,AB,O
anti A, anti B- (@)

the plasma to produce antlbody If the same Rh-negative petsen

the antibody already formed in
€ person can even die. the plasma against Rh positive vall




~ th 1pfevention is better than cure. G,eheti_'cf;.;u
sease. Marriage between thalassemia minor

 HEART e
s a hollow pumping organ. It is somewhat conical in shape. It is about the
e heart is enclpsed in a thin tough transparent sac, the pericardium. L
en the heart and the pericardium called pericardial fluid. It is lubricating fi

ces friction between the pericardium and heart. The major portion of the heart is called
n. It consists largely of cardiac muscle tissue. A 2l ‘

heart is divided by a vertical partition into two halves, the right and left. The vertical

led septum. Each half is again divided into an upper thin-walled¢ atrium and a

alled ventricle. Thus, the heart consists of four chambers, the right and left atria
t and left ventricles. -

.- Superior vena cava——

Right pulmbnar}' o ST Aorta < gl

arteries ' ke P cfi pulmonary arteries
Pulmonary trunk’

Left pulmonary veins

Left atrium
Semilunar valves

G ; ~ Right pulmonary

Atrioventricular (bicuspid) "
valve

Septum

Left ventricle




] s:-"pre\.rented by |
- pulmonary trunk.
ngs is brought back to




 of the aorta followmg ventricular contractlon If you place ﬁngers on én
wlll feel the pulse A normal adult pulse rate can-vary from 60- 10Q times

vesseu.s

s tt mug‘h a system of three types of vessels, the arteries, veins and capillaries.

Ty blood away from the heart. Artery consists of three layers. Endothelium is the
layer. The middle layer consists of smooth muscle and elastic fibres or tissue. The
ayer consists mainly of the connective tissues. Arterioles are the smallest arteries
blood. The arteries undergo elastic recoil and contract, to produce thumpmg

BE lled pulse.

m““m}l""“ Endothelium} Inner
layer )laycr 28]
: A Endothelium
Elastic
tissue
Middle
Smooth |ayc|-

muscle

Connectivel Oyier
tissue layer

le Iaye
ove raugh them anly ina smgle row. In the apillari L




Narrower lumen, wall
cell thickness.

| .Thin muscle layer No muscles.

No exchange of materials takes Responsible  for
. place : materials.

sue some fluid oozes out of the capillaries and fills the intercellular spaces. This
St d is called tissue fluid. Small gaps are present in the walls of the capillaries. These
_ mwoment of small molecules and ions. Blood cells and plasma proteins can not

;-_ F HUMAN BLOOD ¢ ‘
A e RCULA -
adsa e o ulmonary Circulation, :hoht




blood to the heart itself.
- Supply blood to the head and neck.
s: Supply blood to arms. | ;
 backward and continues downwards as the dorsal aorta. g
, the following arteries are given off: (a) Hepatic artery: Supplies blood !

<

teric arteries: Supply blood to the intestine. (c) Renal arteries: Supply blood ',
. (d) Common iliac arteries: Supply blood one to each leg. This artery divides

Subclavian artery
Subclavian vein




form the SUpQﬁOI' ve

' ugular and Asu'bc"la.vian veins unite to
right atnum of the heart.

ins and femoral vein brings blood from the lower limbs.

ring blood from the kidneys.
s: Bring blood from liver and digestive system.
a cava: lliac, renal and hepatic veins join to form inferior vena cava. It
::l' Vein \
the dlgestwe system do not open directly into the mfenor vena cava. They un >

de_sgribed the pathway of blood circulation in the body.
IVASCULAR DISORDERS

mesn and blood vessels is called cardiovascular dlsorders Cardlo
g cause of untlmely death in man.

Atherosclerosis Is the deposition ofr
l;lled Plaques which increase in size a

n the i megular arterial wall. As It




\

Blocked ™ ©

biood flow

Plaque
baiidup e
in artery

* Fig. 9.14: Myocardial Infarction

nent ® :
| Med ical treatment includes the use of an enzyme that dissolves

i rteries. In
Coronary bypass surgery IS done to treat blockefi a
th sulgery blood vessel from elsewhere in the patient body are

od to coronary arteries t0 improve blood supply to heart

is the mechanical widening of a narrow or totally

' .vlh salt and fats.
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20 \mblaavexylembmeaunosphere

anslocated upward or downward in phloem. Sucrose is a predorr
1 phloem. As a resut, watermovesmtomesesievembesby
;uhloadadﬁ'ommes:evembesatmesm&Asamsumwater

lox ;&lsists.of iquid plasma in which red blood cells, white biood :if;

Sy tmnspon oxygen and small amount of carbon dioxide.

ealls defend the body against diseases. Lymphocytes and monoqhs,
e blood cells while neutrophils, eosinophils and basophils are granular white

C damaged blood vessels and release substances essential for blood cl




' Select the correct answer:

1) Foodis transported in plants in the form of:

i A) proteins B) glucose C) starch
2) Stomata close when guard cells:

A) lose water  B) gains chloride ions B) become turgid B) gain potassium ions

3) The prihciple tissue for transpiration is:

A) cortex B) spongy mesophyll C) epidermis
4) The large number of stomata are present on:

A) upper epidermis  B) lower epidermis C) root epidermis

5) Guard cells differ from epidermal cells in having:

A) mitochondria B) vacuoles C) cell wall
6) Which of the following is not a leukocyte?

A) Lymphocyte B) Monocyte C) Eosinophil
7) The normal pH of human biood is:

A)7.1 B)7.2 C)7.3
8) The source of sugars and other organic solutes in sap is:

A) root B) photosynthesising cells C) xylem

g) The left half of the human heart:
a) is responsible for systemic circulation
b) is responsible for pulmonary circulation
¢) circulates blood to the lungs.
d) passes blood through the right ventricle

D) lipids

C) xylem
D) stem epidermis
D) chioroplasts
D) Thrombocyte
D)7.4

D) phloem

d)lungs




. pu \or
‘blood cells, white blood oells platelets

& (b) Serum and blood
(d) Tricuspid and bicuspid valve
- (f) Sink and source |
(h) Pith and cortex
~ (i) Antigen and antibodies
(1) Pulmonary artery and pulmonary vein

r cells control opening and closing of stomata?
temperature and wrnd velocrty affect transprratlon?

the valves of human heart important?

e types of white blood cells?
, pen if a person with type B positive blood receives a transfusion of A

n if a person with Rh-positive blood receives a transfusion of Rh-ne je |

yutions of Ibn-al-Nafis and William Harvey.

lmonary artery differ from all other arteries in the body?
:thatsupply blood to: o
# | (d) hind limb (e) heart.‘ -

an artery ls mueh more dangerous lhan




translocation? Describe pressure flow mechanism of translocation in plants.

te in detail the structure and functions of components of blood?

scribe ABO-blood group system.

3 a note on: (a) leukaemia(b) thalassemia
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