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bution bf. Muslim scientists
ganization of Life

.f all the llvlng organlsms human beings are the most intelli

gent ones. With their
intelﬁgence human belngs started learning. With'their learning,

science develoged

1.1 INTRODUC HON TO BIOLOGY

2 What is science? In ancient tlmes science ‘meant kn

,;.."  science as the study of the world around us.
what, where and why of our surrounding.

1.1 1 DEFINITION OF BIOJ..OGY

. The mrd biology consists o ijo Greek words bios meanin
~ reasoning and study. Blol is the study of living orgams
Wﬂgsmelate to one an& and to their surroundings.

DI ISION@Q BRANCHES OF BIOLOGY

- thre@imain divisions: Botany, Zoology and Microbiology. Botany is the M
0logy“is the study of animals. Microbiology (micro: tiny) is the study of m

viruses, bacteria etc. By dividing biology into a number of bmndns
:dy it. Some of the major branches of bnology are: , a

owledge or leaming. Today we define
The study of science helps us to answer the how,

g life and logos meaning thought,
ms. It helps us to explain how living

] gf the internal structure of the organisms is called a
i otphology,

b ST



amd heredity in organisms |s called genetlcs

study of the developmental stages of an organism from egg to the
W Wnism is called embryology. \

The study of fossils is called

omy: The classification and naming of organism is
taxonomy S .
imental Biology: The study of the interrelationship of organlsms and their
ent is called environmental biology. It is also known as ecology.t,

_ ":Iology The study of social behaviour of the msects/ammﬁat make societies
., ants, honey bee is called socio-biology.

2.Par sitology: The study of parasites is known as
parasnology

tomology: The study of insects is called entemriology. |
plogy: The sciénce that deals withthe study of drugs is called pharmacology

sciplines of science. The a move, walk or run on
) | ,haples of physics. e is a similarity between
ir hysics and human limbs. The
olecules underline and explain
, cell. The physical structure of
iles determine their chemical properties
ey play in cells. To understand biology,

e of chemlsh'y is necessary. The blology

' ln one way or other 1; mtegrated with other

J" éon§ﬁhnenls, found in an organism and emical
Wgarmiscaﬂedbloohemi‘suy nisms ¢ “

A '-'-_ ‘
IR Ty .‘aw



‘ sehnca is ﬂndlng today, the Holy Quran has already hinted several hundred years ago,
M Quran is a book for all times to come. It gives us spiritual, moral and practicalt
viedge. There are many verses in Quran which tell us about the origin of life. Few are here;

i ',mln of Llfe in Water

b
538G e Glazs
, | “We made every living thing from water”
3 : (Sura Ambia 21, Ayat-30)

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

2. Creation of Man

[ ;:J -~ ¢ > 3 9 -~ :
A/)\za.)g\)\.ahpﬁ v &SQL&);\)" ’;5:
z
“He made man from ciay 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
'charactenstlms of Irfe with other animals.

3. Reproduction
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“Then fasbiohed we the drop a clot, then fashioned we the clot a
little lump, then fashioned we the little lump bones, then clotted

the bones with flesh,”
&’ (Sura Al-mominoon, Ayat 14)

| Aﬂarctaatmg life, Allah began the process of reproduction for the continuity of life.

-1.1.4.1 CONTRIBUTION OF MUSLIM SCIENTISTS :
~ Muslim Scientists have made great contribution in the field of biology. The knowledge of Jabir |
" Bin Hayyan, Adul Malik Asmai and Bu Ali Sina have contributed much
~ inthe development of present-day knowledge of plants and animals.

r Bln Hayyan

L;tHe imodwed experimental investugatlon in chemnstry He wrote

of books on plants and animals. His famous books are “Al-
aﬁu""’Al- Haywan
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~ 2.BuAli Sina | y ‘
‘ 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 contributeq to e
Zoology, Botany and Animal husbandry. His famous book is “Kitab &%
Khalag-al- Insan”.

1.2 THE LEVELS OF O
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 Onlysix (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 1) collectively make 01% of the total

’ - mass. :

~ Biomolecules I oot o oot atas satet At
MM are found only in living organisms are called biomolecules. The four fl'"da"";:

dmgmm'es are carbohydrates, proteins, lipids and nucleic acids. The small gt

in iVing things are called micromolecules. These are sugars, fatty acids, amino ac!

Each of the small molecules can be a unit of large bio-molecules. The 188

©s are called macromolecules. For example, starch, protein, DNA efc. il

,its explanation and example are given in the following table.




Cellular Level
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Atoms combine to form

molecules which can have
- entirely different properties than

Water, DNA, Carbohydrates
the atoms they contain. |

assembiqin a
A weeiﬁé way to form organelle.
,:j"fj 3 L - Organelles are subaeellular

oM
»
Cells are the smallest unit of 1
life. Cells are enclosed by.; AN
membrane or cell wall and,in
multicellular organisms.often
perform specific funetions

s of cells with
functlons

Muscle cell, Skin cell, Neuron

Ty
o

' ;  Tissues are
: si

Muscle, Epithelial, g8
% .

¢

\

rgans are two or more types
&of tissues that work together to

Héart, Liver, Stomach
‘complete a specific task.

yste i‘sﬁffmp@ ; AN Join > bl .
. saabeia b L < o >SUVE ]
i L e A
e |
e “An organism has several organ |
s Systems that functlon together.
3 W;'._ '5'{. : .
h e - wlaia 1,. bl .
ﬂlﬂhﬂﬁs of cells are: (1) Unicellular orgamzatlon (2)
e i
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ia iOrganlzation SR
anization in which many cells live toget "

SO tlssues and organs are noté’

Organlzatlon -
s that consist of gga cells are called
* organisms. e.g., fro n, mustard plant etc.
functions perfo by different cells and
f labour. As a cell or tissue
becomes increasingly more
ts fellow cells. For example, a
on blood cells for its need of oxygen.

of mustard plant is Brass:ca campestns




Nostril, Buccal cavity, Lungs, Skin

ystem Kidneys, Urinogenital dut,‘rin bladder Cloaca - .

: .ﬁb" The teacher will dissect an unconscious frog onﬂ«‘i‘hssectlng tray. First the teacher
emonstrate the various organ and organ system to thfe;%fudents then will ask the students
in groups or individually R\

e above diagram to:
': ‘and identify the organs of the dlgestlve system
y the parts of the circulatory and respiratory system that are in the chest cawty

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

ove the kldneys and look fo@areadllke splnal nerves that extend from the splnal cord

Pancreas

Stomach

Urinery Blaccer




méde great contnbutaons in the field of buology, abtrB |

%J
WX
de up of small s:mple inorganic compounds vell as large g
organic compounds. AN D ' @ retdll R
, carbon, hydrogen, oxygen'and nitrogen j&ke up 96% of an qrgan

,1«

e

1zat|on of life compnses of c%&ssue organ system and orgamsms

mzatlon of organisms a@nce!lular multicellular and colonlal
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io-elements is highest percentage in the human body? R eREEEae e
z B) Oxygan C) Carbon D) Nitrogen ,
e following contains unicellular organization?
i  B)human C) euglena D) frog
hese major bio-elements is present in lowest percentage in human body?
r B) phosphorous C) calcium D) mtrogen
scientist is studying the methods of msertmg human insulin gene in bacteria, which
) of biology may this be? : |
my . B)physiology C) biotechnology D) pharmacy

€
A

2 Short Questions

‘Mlhy are the following scnentusts famous for?

"-‘ " a) Jabir Bin Hayyan - b) Abdul Malik Asmai c) Bu Ali Sina. |
,Egan you distinguish between? (a)Anatomy and Morphology (b) Micromolecules and
_1" Macromolecules (c) Biotechnology and Immunology (d) Genetics and Socio-biology (e)Organ.and
4 Organelles

" How biology is linked with other sciences?

‘How colonial organisms are different from multicellular organisms?

N What is the importance of horticulture?

o What is meant by division of labour among multicellular organisms?

How blology is related other sciences? Show and explain the link.
' 'piélogy can I@ to career of medicine, surgery, fisheries, agriculture. animal
sbandry, biote logy, horticulture, farming, forestry.
e an account of levels of biological organization.
are unicellular, colonial and multicellular organization in organisms.
iotechnalogy useful for society? Gr
biology important for the welfare of human bemgs'? Give reasons.

PR



‘ "I‘-Bnt organs systems in'a dissected frog.

I-INLOGY AND SOCIETY ]
'vavaluate the impact of scientific ideas an dvancements in techno oqy

s of human body which are damaged by.the notonous diseases of today and
an be transplanted : SN

é% §
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princeton.edu/peri/webwn :\%
‘ ry/main-content. html
cb. rglpubhcatlons/ @b ﬁles/g|ossary html
Click.aspx
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VING A BIOLOGICAL PROBLEM

P

pmblems faced by human beings. For example, blology has helped us to know the
nd cure of many diseases.

, 2.1 BIOLOGICAT
"-nothlng magical about science. You already have some of the qualities of a scientist.

B curious. You like to do new and different things. You like to explore new places. These
sral talents or skills of a scienglst Let us look more closely at the skills.of a scientist.

‘including blologlsts empl@h approach for solving scientific problem that is known
ific method. :

sthod: It has the @nng steps:

r ition of a @cal problem
) ntification

‘ pegple than any other disease The malaria is an example ofa blologtcal
‘lgms can be solved. |

AMPLE OF BIOLOGICAL METHOD
] '_rlﬁof steps of biological method.

em: Biological proble... is a question related to' |
_hMmmeene or comes in mind of reseamh%- <




1 be J’:'preissed in terms of numbers so are
Hypothesis is a statement that may prove to be t
«dy. Hypothesis is a tentative explanation of the ot

should have followmg characteristics;

".é\

wuth thé available observations.
_ able and potentially falsifiable.

ctlons are the logical consequences of the
en as true. Deductlons involve “if" and “then*ddgic.

&loglcal method. Experimen

,of the results: “Th %c%lognst gathers actual quantltatlve data
*arranged to draw 1; ults.




e of malarla, then all persons ill with malarla shoule
2 Plasmodium in their blood” : ST

1 st tested through experiment. Experiment v.as desrgned aS'

‘;s examrned under microscope. For the purpose of havmg control group
l!hy persons was also exammed under microscope.

Its 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 wrthout any trace of Plasmod/um in their blood. @;
ee%thy persons with Plasmodium in their blood, Plasmodium in incubation period.
 period is time between the entry of parasite in the Q@et’and the appearance of -
s of disease. - \x

€ qmte convmcmg to prove the hypothesis that Pfa&’ﬁvod/um is the cause of malana

g 'e results. Results of these experiments were announced worldwide which helped

\s.»‘

i n of the problem Malar@‘ is' a fatal disease since ancient times. After the
hat malaria is caused yésmodmm it was to find how Plasmodium gets into the

This disease was more common In areas near stagnant water ponds where
A.1t was found‘0 5"
arassoolate & marshes

ero shes does not cause malaria.

it can be concluded that Plasmodium was not present in the marshy water.
e carried by something that comes to marsh water. Problem in this study

. — .A@ e, gl s
esis; - L;'.‘;':’.F, B



lled the mosquito  jeainy
later and found . Seamow

Sick man

¢ mosquitos to bite on the
suffenng from malaria.

an  allowed these
uitoes to bite healthy
s. The sparrows got

nd the hypéthesis was tested by direct expen'mehtation on human being. An Italian biologist "
wed an Anopheles mosqu:to to bite a ma!anal patient. The mosqulto was kept for few days and '-

%8s the skin with the The word vel
of saliva is injected into | | transmitter. Any orga
'  carries a parasite and |

from one organism
called vector.




~ Result may suggest @ i Experiment or result may
d suggest further research

rop-e

[0 m bl




e ,quallfly (=) form a proportlon Thus— = E ‘is a propor

in solvin blolo ical problems. lt is used to calculate
4 g g ; uy flip %e Ccoir

0% chance of tails. ; 4
sp rrows were subjected to mosquito blte 24 of @1 got malanar'

n by mosqunto how many got malaria?

i _24 100x24 z%‘

- &

rlavnt"for rejecting, modlfylng or@ irming a hypothesis.
’ypothems. Malaria occurs ¢ arshy places.
h dgtg the hypothesis will @" _
s malari f&

SAfter rejection of * Marshy waters as cause of malarla
,of other observatlons

sis: Data analysns of repeated expenments GQ
odfum is the cause of malana”

hfsmences, The most lmponant functi n
oressi n-lof entlﬁc models Stu_




’ B) theory C) observation % )) data
that is gathered as a result of an expenmer@ alled:
‘ B) data _ - C)theory o& D) Observation

& of different steps of scientific study?

l;\e followmg represents the correct seqq
ation, —» hypothesis —» expenm Y, deduction — theory

ition, — deduction — hyp — theory —» experiment

thesis — observation —» d @non — experiment — theory

rvation —» hypothesis —%de uction —s experiment —» theory

following best descri he IOQIC of the scientific process?

ate a testable hyp sis, tests and observations will support it

tion is corregt, bwill lead to a testable hypothesis

tions curate, they will support my hypothesis

orrect, | can expect certain test results

tatements best dnstmgu:shes hypothesis from theones in smence’?




ce of data organization and data analysns in b1o|@_al scien

h between ratio and proportion? :
ble to eradicate malaria? &9‘

ain purpose of experiment by Ronald Ros | '
t allow the infected mosquitoes to bite althy person’7
ics as an integral part of the scientifg udies.

se the scientific method in e§ ay life?

ve Questions

method of st nd their application. S
oblem is sol ‘Explain with refelfence to malaria.




BIODIVERSITY

OrConconts

Iw_(ict'lbh to Biodiversity
s of Classification
ssification Syster
dom Classification System

phy? ‘ !
i 1gdom Classification System

L R

faD_ancIa.t‘ure ' ‘- ' &%
. of Biodiversity cﬁg"'

previous chapters we have learned that biology is the study of living things. The: living
have been divided into five majerzgroups so that they can be identified easily. The
arity among living things is that_thiey share all the characteristics of life, i.e., movement,
tion, sensitivity, nutrition, ex@retion, reproduction and growth. At the same time these

.ihmgs differ from one anoqigz and their variety of appearance is enormous.

V.DEFINITIO@QD INTRODUCTION TO BIODIVERSITY

y is the vari %f the living organisms present in an ecosystem. Bibdiversi{y IS thé
d variety ing organisms on Earth. _ : : :

of B¥odiversity in the Natural Ecosystem

rvices provided by natural biodiversity include:

il quality: The activities of microbial and animal species play a key role in
ients such as nitrogen, carbon and phosphorous between the living
biosphere.

o e

‘ _Plant,,specjes purify the air and regulate the cdmposi_tion of the

Age, and cleans wastes. B il
| I‘E’Wi' | crop pests are controlled by a variety of

peaR e N ol o YouE Rl

‘ggaﬁq eboﬁ,ystems (swamps, marshes, etg.),absQrpi"gg;gg'

1.



S AND PRINCIPLES OF CLASSIFICATION

sctives of classification are: (1) To determine similarities and ¢
nm«gausmsonmobausofuniatnnd
ns to. mmm«)mwan

e
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R
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cation have been devnsed Whenever any new mformatlon becomes
ora ed. Living orgamsms have been classified into two to five kingdoms.

INGDOM SYSTEM OF CLASSIFICATION

system was first proposed Aristotle. The two kingdoms ar dom Plantae
ngdom Animalia (animals). Plants have cell wall and can their own food,
'cannot make food in their body.

HREE KINGDOM SYSTEM OF CLASSlFlC 0"N

scientist, Ernst Haeckel, proposed adding a third kmgdo rotlsta in order to separate
r microscopic organisms from multicellular ones. &\\

IVE KINGDOM SYSTEM OF CLASSIFICATION

dom system of classification better explains Riversity of Living Organisms. In the five
system, the Monera are distinguished byatheir prokaryotic structure. The kingdom
contains a diverse group of unicellular organisms that are hard to classify and define.
kingdom classification system places f,ungl in a separate kmgdom

_Five ngdom Class_uﬁction S

It includes five kingdoms: Monera, Protista,
Fungi, Plantae and Animalia.

sere placed in Bacteria and cyanobacteria are placed h
S > kmgdom Monera X :

awlticellular eukaryotes Unicellular or S|mple multicellular eukaryotés
pkingdom Plantae and placed in kingdom Protista.

e
AR

- ’
o bl--i"ﬁ.n-_’.(" E




-,,I > I " 5 !é-
¢ organisms are included in kingdom Monera. They are unic
nial »..lngdrgro relatively simple in structure. This kingdom mcludag

Eukaryotic
muiticetlular
absorb
nonmolile
sexial

T

Animals

3 =
R £lkaryotic

‘ NS unicelatar
@ or multicellular |

% absorh, ingest, or

C il photcsynthessse |

> sexual and ./
v ACALES

— -
Prokaryotc
saiceliolar !

absord or photosynthesize |

- matile of nefmotile y

axexual

gse’include eukaryotic organisms with a
r'simple multicellular structure. These
aquatic. It is a diverse group of
includes: Animal like protist called
Amoeba Plant like protists called

3 Fungi hke protlsts e.g., slime

wall Fungi may be
. '“MGS“Y fungi are )




,:diferophyll They can generally move from place to place This kingdom includes
:.mvertebrateseg insects, star fish and vertebrateseg fish, frogs.

: -;\‘ﬁmsesere acellular structures and are not included in the five kingdom classification system.
Vinees are part|cles that lack structural characteristics of cells. They cannot carry out metabolic
aetiwtles independently. Viruses are on the borderline between living and non- I|vmg world. The

~ study of virus is known as virology. %
‘Structure of Virus. ' ' -qﬁ%' rotel casl
All viruses have a central core surrounded by a | Virus Particles=]
protein coat. Core can be of DNA or RNA. Following QY Lo CdreJ— PHE
are the reasons why viruses are excluded from five - —RNA
kungdom classification:
1. Viruses have no nucleus, cytoplasm cell
organelles or cell membrane. _
¥ : ; = 4 DNAor RNA
2. | They do not feed, respire, excrete or grow. — 5| Protein cost
- 3. Viruses do reproduce, but only inside the
cells of living organisms; usually the host cell |
provides materials. . : . Fig: 3.3: Structure of Virus

wv
|ruses that can cause illnesses such as the common cold
the severe acute respiratory syndrome coronavirus 2. The
d coronavirus disease 2019 (COVID-19). The COVID-19 outbreak
sads mainly from person to person among those in close contact (within
ters) The virus spreads by respiratory droplets released when someone

s are a famil
now kno

@5 laﬂd in the mouth nose or eyes of av
) : »;symptoms fever, dry cough and




mwwm of proteins. i

1AL »'-‘ 2 ¥
ep and man. Prrons can repltcate or reprod

es name begins with a small letter. Since each name

menclature, e.g., biological name of human bemgs ig ‘
and 'specie name is saplens A genus may have

r mcludlng I|on

e uf'BinOmIal Nomenclature

'_ dlfferent languages. Hence thergéw s a need for a universal language sucl
nose who speak the same lan e sometime use different common name for
ms. Example: Brinjal is Balgli\m in Urdu, Bataoon in Punjabi, Vagton in Sindhi
' Its biological name i Gglanum melangena. Find out the Punjabi, Sindhi, Pushto
ames or German &nch Spanish, Arabic, Russian, Chinese names of the

ill show the importance of biological name. '

1 @enum tuberosum
83 ryza sativa :

advantage of standing for a smgle kind of animal,
AWOrId e <, "‘*“3




Impact on Biodiversity
ng: Hunting has increased the
of extinction by kiling the
sms. Wild plants and animals
called wild life. One way that
2 threaten wildlife is by

ng or destroying their habitat.
ts and grassland are being
d for new roads, farms, cities
Iso other human activities like «
-' building of dams, destr%

: The accidental

introduction

B2 o008 1 can | Eucalyptus plants were imported from Australia and introdt ::
» extinctio o§ | species in Pakistan. These plants consume more water and have
atu

| disturbed the water table (level of ummmmdmﬂ
re. other small plants thatgrow near Eucalyptus trees.

e Sl

.ronment and biodiversity. The global climate change may occur so
s will be unable to adjust their
tinct. Pesticides have caused
ry birds to decrease and acid
wide decline in amphibian




Biology 9: Chapter 3, Biodiversity

agriculture (c) to make road;s, 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: Soilerosion 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 €.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 Biod sty

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 forwood 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 en@ahgered animals in Pakistan |
Cheetah, Tig ian 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

rissue 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
Islamabad. Those
as per law,

(b) Hunting of éndangered s
- breeding seasons.

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 °'
who cut trees or jungle anywhere in Pakistan are arrested and prosecuted ‘

pecies is prohibited. Hunting of birds is not allowed during theif




.Only habitat. With the construction of dams along the river Indus today h
y found between Jinnah and Kotri barrages |

ﬂ l ' - @"&g ‘ -lﬁdUS Ddlpﬁi;\ 7 ] Marco Polo Sheep
i éﬁ'&a: Endangered species in Pakistan
«Q:‘ SUMMARY

odiversity is Qa.amety of the living organisms living in an ecosystem.
C QQtstss use@system of classification based on the similarities and dufferences in the

L ct ybe classified as living organisms. Each virus parhcle consists of a DNA
a ‘pmtem coat.

phanomenon human actlvmes are causing a great incraasa
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gdom you place a multicellular land organism tt&arﬂes on photosyn
, B) protista C) plantae Qi\' D) animalia
h mismatched with the characteristics 7.
y saprotrophic B) am@ rarely ingestive
" Js modes of nutrition D) p@\ ae — photosynthetic
|oh the algae belongs is: & .
B) protista Q ) plantae D) fungi

\advantages of:
plied tO diffe : . ; rganisms.
have @tm name in different areas

as and umversally accepted.
en € was introduced by:
B) Carolus Linnaeus C) Emest ;H'aekel |
' exhnct in Pakistan?
C) Marcopolo sheep
elassmcauon? ‘
i C) Ernest Haekel




(T v\zﬂw}sﬂt\.

g scie tldts famous for?
ma fﬁbf Aljahiz.

dom and five kingdom classification system.
between:

»nd Protists (b) Fungi and Plants | (c) Plants and Animals :
label a virus. e A
viruses regarded as acellular? ' o

S are considered at the borderhne of hvmg and non-living o;g@lsms?
importance of Binomial nomenclature. Q™

N

N

ould we be concerned with preserving biodiversity?

,at is blodlverSIty? Wnte the lmportance of b|od|verS|ty in the natural ecosystem.
scnbe classmcatlon‘? How can you cIassnfy organisms?

,_ > the dlagnostlc characterls ~of the five klngdoms

is Binomlal nomenclatur
\clature using local exam%

at is the conservation diversity? Explain impact of human beings on blodiversny
auses of def tion and its effects on biodiversity with examples.

issues of @s rvatlon of biodiversity in Pakistan with reference to deforestation and

5'&;*’;
Describe aims, principles and importance of Binomial




g., Bauhinia variegata. (Kachnar)
e for publication in newspaper about enda‘
impact of human beings on biodiversity. ;@& '

hs of a population of an insect,
interpret the reasons for i

nts and animals.

animals into their respective kingdoms, L
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ECTION 2
Cell Biology
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A Microscope madehl‘)yA.V. Micrescope made by -
B - Leeuwenhoek _ ¢ Robert Hooke Compound microscope




n bfeell Organelles

cell Function and cell Structure

Prokaryotic and Eukaryotic cel
cell Size and Shape and Suffa

> and out of cells

issues and types of &I Tissues)

e ol :
OSCOPY AND T&ﬁ\EMERGENCE OF CELL THEORi_‘

tool of biologist i “the microscope. The first compound microscope ! ‘
harias Janss 95) in Holland. An instrument used to see small things |
pe, and the u microscope is called microscopy. Microscope increases th

1of the o’bje_ct. Increase in apparent size of an object when see
‘magnification. ' : i
: !on is the ability of an optical instrument to show two '7;
ned as the minimum distance that two points can be separated
rate p'oints. With the help of lenses resolution can be i e

mm. e

o




JATION OF CELL THEORY
mnoe began independently all over the w @e ancient Greeks were the first

comprehensive attempts to organize the data.of the natural world. The contribution
was his awareness that all knowledgq@rammals and plants somehow could be

(1665) looked at a thin s{&? 'cork under his

saw that the cork wa de of tiny empty
‘ «called the little box-like
him the small rooms.

really saw was only one

vered nucleus in the plant cells,

" was a botanist. He came to the

are composed of cells. Theodor

zoologist who came to the conclusion

of edls Virchow (Firkoh) (1855)

arise from pre-existing cells and
(all cells arise from cells).

I ~Wmmmu..mhm“bm}
mmmummﬂyr an
S , "h#




¥ tee ribosomes
= Mutachondrion
iuclear envelope -

Nucleus

= - Nucleolus




fnenlbrane’

ded Wa cell

- Chemically  cell
sists ofprotems lipids
all quantity  of

- The membrane

Inier suriace

protein molecules are either - 3
ally or wholly embedded. The = Flg 4.4: F[uid mesalcmudel ‘

plasma membrane forms the cell's ponnt of contact with its envuronmé?if’

v stops the cell contents from escaping and also controls the substances which are allowed to

f_- enter and leave the cell. In general, oxygen, food and water are allowed to enter, waste products

~ are allawed to leave and harmful substances are kept out. So, the cell membrane is called
: dlﬁerentlally or selectively permeable membrane.

2 ‘Nucleus
"-'*lt is located in central region. Nucleus consists of a double nuclear membrane nucIeoplasm
nucleolus and chromosomes. The surface of the nucleus is bounded by a double nuclear
membrane called nuclear envelope.

The nuclear membrane has many pores. The fluid inside the nucleus is called nucleoplasm.

- The dark staining region in the nugleus is called nucleolus. The threads like structures in
_.j  the nucleus are called chromosqmes Chemically chromosomes consist of deoxyribonucleic
- acid (DNA) and protein. The &@romere is a constnction in chromosome. Nucleus controls

}he actlvmes of the cell. @

Nticlear Envelop
/

& Centiomere




Biology 9: Chapter 4, Cells and Tissues

® 3 Cytoplasm
" The material between cell membrane

organelles. Many biochemical reactions take place in the cytoplasm fo

study it in chapter 7).

4. Ribosomes

Ribosomes are granular bodies. They may

exist in two forms (a) Attached with ER. (b) gmal
Freely dispersed in the cytoplasm. subuni

Ribosomes are made up of equal amounts of \ 2

RNA and protein

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

Ribosomes are composed of two subunits of
different sizes, the large and the small. The
two subunits on attachment form ribosomes.
Ribosomes are the sites of protein synthesis
1.6.; amino acids are joined one by one to
form protein. :

9. 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 partsiof the cell. In liver it

~ helps to detoxify drugs. Rough ER has
ribosomes attac@’with it. Rough ER is
involved in protein synthesis.

- 6. Golgi Apparatus

It was discovered by Italian scientist Camillo
%’. W in 1898. Golgi apparatus is also known
- 88 Golgi bodies or Golgi complex. The electron

" m m flattened membranes. In cells, the
wimirhu of the stack is directed toward the

o -y ¥
5 g,

and nuclear membrane is called cytoplasm. It contains all

“

r example glycolysis (you wjy

7 Largé stsbunit

Fig. #7;Ribosomes




asmic reficulum and the outer face of the stack is directed towards the plasma
membrane. Vesicles are seen at the edges of the stack. The Golgi apparatus receives vesicles
hat , i off from the endoplasmic reticulum and modify them. They store the secretion and finally

- ‘I,vpuomes

E Wmos are  roughly
s mw\mtures bounded by
-- ~ asingle 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

ucts of digestion, such as e :
prod g & — &

Tnarspor mG" "
containipgNm -

b 4( n Ve

Jl/I

amino acids, leave the Q

lysosomes and are reused by ¥

;; . the cell. Lysosomes serve as
~ recycling centres for damaged
' N\
A\
8. Mitqchon

re spherical, rod-like or elongated tiny
3 :  Under EM a mitochondrion is a double
. m structure. The outer membrane is smooth. The
('“mmeisfoldedtofom\ cristae Cnstae provudea -

‘ are called the powerhouse of the cell
ices energy in the form of ATP (Adenosine
A, ribosomes and enzymes are present in




and each palr migrates to
of the nucleus. The spindle
ormed between the two

ve extensions that look
structures are called cilia. : -
ensnons called ﬂagella Cilia and ﬂagella consist of nine p
ngle central pair. They are connected to the basal W




¥ doplasmic

e reticulum

Free
ribosome:
Nucleus

Nuciear
pore

Nucleolus

Golgi
apparatus

Mitochondrion

Middie lamella Primary cell wall

cell wall

>»




and issolved substanoesbpassm !”

brane-bounded structures and contain different pogmer%‘@her
8 Ieucoplasts chromoplasts and chloroplasts.

Iasts store food

have colours other than i;}*

- L : Outer Q&N Granum
present in the petals of flowers  Membrang. = ﬂ
fruits Chromoplasts help the g

‘are green coloured and are.¢. 4
e leaves. These are the site
s. It is bounded by a s,@th

b "e._’The fluid iscallg@&c)ma.
mbrane is folded toform holiow

(0

9 J)
Fall

£

Membrane Stroma Thylakoids

ions of Cells of a Leaf
of cells. Each type of cell performs a special funcbon Leaf cells need

llght for photosynthesis It also needs oxygen for respiration. It tre
plant. So, there are varieties of functions and accordingly there are va

M ¥
!

er. lt is slngle Iayer of cells, covering the leaf surfac t
: .the cuticle, covers the upper epldermiq. 3,,_, ,







one, whlch is separated from its surroundings by a boundary M
S across it. Cell is an open system because it néheparated |
iows entry and exit of matter and energy. It ta food, oxygen
I, growth and division, and energy for metabohc&esses It removes
etions (matter) and energy in the form of hea@ ;

-
-5

'-grouped into two main types; Qaryotlc cells and eukaryotic ,**_‘:
nclude bacteria and cyanobactg‘ nly, whereas animals, plants, protlsts
.osed of eukaryotic cells. ; : 9 :‘.

cks a nucleus and it @A is coiled into a nucleoud region. The DNA is i
he cytoplasm. Marwonbosomes are present in the cytoplasm. Surroundl' :
ine, a prokaryotic cell has a cell wall. The cell wall is composed of comp g
idoglycan | -




| Ribosomes are of largesdiz

i present on endoplasmie reti ulum anc
freely dispersed @ cytoplasm.
Cell wall of pl Il is composed of

cellulose, w n fungi it is of chitin.

Eukaryo& lis comparat:vely larger m ey
size : e

B2MRELATIONSHIP BETWEEN CELS SIZE AND SHAPE AND
GRFACE AREA TO VOLUME RAFO

es and shapes of cells are related fo'the function they perform. Some cells, such as
a and the white blood cell, can change their shape as they move about. Sperm cells have,
talls called flagella for Iocomqtlon Nerve cells are long and thin, so they can transmit

!\

s over great distance. §;;,

most cells so small? A
to 30 micrometre

animal cells are extremely small, ranging in diameter from
). To understand why cells are so small, you must first realize
cells are constg. working, doing such jobs as breaking down molecules for energy,
substances cells need and getting rid of wastes. Each cell must move substances
'.the pla Sma membrane quickly enough to meet its needs. As cells are small, the
( travel within them are relatively small, which speed up many cellular
H’Ime surface area (plasma membrane) the cell has, the faster a given quantity of
pass through it. This means that the factor, which determines ceII size, is the ratio

; its internal volume enlarges and cell membrane expands.
available to pass materials i Is not enough to perform rapid
me mtlo gets smaller as the cells get larger. It can be :
als be shaped cell has each side of 3 Hm then
Inits place it 27 small cells are taken ther y




“‘GE OF MOLECU @é INTO AND OUT OF CELLS

T ss into and out of the cell¢This passage of molecules takes place through th
lecules of cells are dlée ved in water, Wthh provides a fluid environment

‘Solute molecules
spread out evenly




the tendency of particles to spread out from more concentrated to less oonoenti'ated

Diffusion results from random motion of atoms and molecules.
acilitated Diffusion

cell membrane hag Channels made of transport protein. Only a particular molecule can
through them. famlltated diffusion is the movement of selected molecules across the cell
brane by specific transport proteins along the concentration gradient and without an
ex; diture of energy. Transport of glucose into cells takes place through facilitated diffusion.

~ ¢) Osmosis |

- The cell rpembrang allows water to pass through it more rapidly than dissolved substances.
- Osr 10sis is a special type of diffusion involving water molecules. It occurs when a partially
- permeable membrane separates two solutions of different concentrations.

- Osmosis is the passage of water molecules from a dilute solution into aiconcentrated solution
- through a partially permeable membrane. ;

aollule | Fgwer water molecules . After
¥ olecuies . perore 3
ot w( oncentrated solution) GG oshiotie
‘f - k V-r'/ s ;; (
Y L % > : aaTRY ole s
S ¢ —— A # T & il — = S
‘ ; Water A : 4
i ~ Molecules & g 5 Dll'utt(_e Coln?entrated
(Dilute -~ 0—’/ Solution | soution
solution) - -
Partially permeable Partially permeable Partially permeable
membrane membrane membrane

&5 Fig. 4.23: Osmosis

. Tonicity : |
The strength of a solution in refationship to osmosis is called tonicity. The solutions are of three
r«{ypes’ isotonic solution hypmonic solution and hypertonic solution. :
E—,cans are ndrmally p solutions that cause them neither to gain nor loss water. Such a solution
is called isotonic on. That is the solute concentration is the same on both sides of the
- "brane and ore 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.

teotoni otonic ~ Hypertonic Isotonic Hypotonic
" e il condition condition condition




».lowlarpementagoofsolute(morewataé)

tion, water enters the cell; the net movement of v
; cell. Any concentration of salt solution lower than
Relﬂrlood cells placed in such a solution expand and s
cell in hypotonic solution creates turgor pressure. When a pla
solution the cytoplasm expands because the larger central v wf
na membrane pushes against the rigid cell wall. The cell in this s
e plant cell does not burst because the cell wall does not give way.

cause cells to shrink due to a loss of water are said to be I@nic solution

‘ﬂl higher percentage of solutes. In hypertonic solution, water leaves th'e ce
ent of water is from the msrde to the outsrde of t I. A solution wrth

blood cells. If red blood cell

they shrink. If a plant cell is placed.in a*hypertonic medium, it
ur s and its contents shrink away fror “ﬁe wall. The process iS call

1S greater on one side of ttgs;membrane than on the other. This process by
are forced through membranes is called filtration (Frg 9.12).

sue fluid is formed wh @ater and dissolved substances are forced out through
S wallsof blood capg@s but; t_arger particles such as blood proteins molecules
> Movement
er 9)’ e
Move against a concentration
 direction to normal diffusion.
1 active transport. This
the form of ATP. '

mahy brocesses For
Ve mineral salts by the
d mlno aclds




is When the material taken in by the endocybsts is in solid form, the process is
tosis. Amoeba enguifs Paramecium eic, and some white blood cells iake up

s: It occurs when material taken up isli »
In bumans, this process occurs ipicells &
- small intestine and is used pnman!y for
"of fat droplets. -

%e membrane of the
mbrane and the contents




5
arranged in a single layer. They are &fent in tubules of kidney, 2
imctlon is secretlon and absorption, S . -
N A
p)d narrow. Columnar epltheh@ nes stomach intestine etc. Its functn ol
r and ptotectlon . i

&
&

‘their free surfaces. These cells Ime the resplrat |
tubes or passage ways.

P o Y
’i‘




Adipose tissue

Fig. #&9@8 of Connective tissues




__smodhumsdetsspindleshapedwith acentralylomd
m‘it lacks striation. Smooth muscle is not under voluntary cc
e. Itis found in the walls of mtestlne. stomach, urinary b

Muiynmewalsofthe heart. It has striations like skeletal muscle,

| Ihe cardiac musde is involuntary. Cardiac muscle cells also differ from

s , centrally placed nucleus. The'cells are branc

_ _,hend. lrmwalated disc is the identifying feature c@? iac muscle. y

Nucleus %“5

'ﬂldammabearmfthm

d into two main groups:
@ Cpmpound tissues




,faﬁhﬁ.bﬁ'k‘ihe lateral sides of roots and- stan The t;o‘il 7_-:7
r cambium and cork cambium. These cells divide to form second By
ase the thickness i.e., girth of stem and root. This is called »E c—?'m, f! .

Leaf
Apical
~ meristem

&

£ Axillary
‘bud
meristem

Apical
meristem

- cap

e

anent Tissue | |

e cells of permanent tissue do not divide. These cells originate from primary meristem. There are

e types of permanent tissues: (a) Epidermal fisstie (b) Ground tissue (c) Supporting tissue

lermal Tissue: Epidermis is one cell thiCk layer that covers the whole of the plant body i.e.,
stem and leaf. The cells of the epideymal tissue are living, thick walled and closely packed

Root hair

Epidermic -

bj Root Epidermis

je: The herbaceous plants are mainly
ground tissue, which consist of
arenchyma cells may be spherical
large in size, surrounded by
ave no secondary walls.
nsible for photosynthesis




B Prima
_s . - Monsg . cell wall

o “Thickened
{5 L~ prima ‘
ry
- J’ collwal  (ERE
(1“- " i %4 F . —— d
: - B ) secon ary%

"% Yot . 'u » , g :
N ‘ - WY e cell ‘.”a' Stone cell

>

iere are two types of sclerenc rha cells namely fibre and sclereid. Fib'
er, and usually occurs in xy em and phloem. Sclereid is also known as stone
-are usually spherical inshape. It is found in seed coats and provides hardness
ctions of the sclerenchyma are to assist in providing support and mechan
e plant. i ¥ A
. . .
d tissues in plants: (a) Xylem (b) Phioem Together they form
and phloem are composed of more than one type of cells. Thus
posed of different kinds of cells performmg a common functson

d 'r on plextlssue

s of comy
Both)




Vessel
element

Xylem
parenchyma
cell

ub structure It conducts preﬂ&d food from leaves to stem and roots etc. Phloem
8 composed of living cells withgytoplasm and have no mechanical function. There are
n ty r: of cells in the phl amely sieve tube element and companion cells.
_ : These are forme@and-to—end fusion of cells called sieve tube elements. Sieve
hents have pomus@ walls called sieve plate. The cytoplasm is continuous through

N

i 'célls attached to sieve tube elements are calied companion cells. TIQ
novement of food through the sieve tube.

SUMMARY e
nmmmmmmm*m il

sk
§ -.rr'lr'




_ahaned membrane sacs that process, sort
transport protems to the plasma membrane to the outsid

lum is a series of internal membrane with many fqnctions, i.e',; e
hesis and transport. | %-o i
site of protein synthesis. ' % ;

«down organic molecules iike protein into srmpl@mpomd that
B , e@*
cell wall, plastids and iarge vacuole.
‘_structure of a leaf consists of upper ep @ls lower epldermte
&anﬂ spongy mesophyll.
s, xylem vessels and red blood celis $adapted to their parncular functt

Js are bounded by a plasma membrane but lack a riucleus and have |
nbrane organization.

& | 2
shape relate to func*uonasgninimum a cell must be large enough to |
ds to survive and rep gylce
ize of a cell is limi a&)y the amount of surface needed to obtam nutnen L

one of low concentratton)

f diffusion in which molecules of water pass through a se
1€ from a reglon where water has a higher effective conce tr




of channels extendmg from cell membrane to nuclear membrane is called: A
B) endoplasmic reticulum :
D) centrosome

Qite of enzyme synthesis in cells is: ' @
i ‘ B) smooth endoplasmic re@u%m
) Golgi bodies D) ribosome &
which organellie are nucleic acids absent? Q,%
chloroplast B) Golgi appara@'
mitochondrion D) nucleus . &
e concentration of calcium in a cell is 0.9% @e concentration of calcium in the

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

. passive transport : Q.)éémeosis
- C) diffusion - ' @) active transport
atis the main advantage §.§mall cell size?

~ small cells can bette.@( up what they need from the envnronment <

small cells are less ikely to burst than large cells

smali cells can cha nge shape easily
~ small cells require less energy to divide _
of th %wmg clues would tell you whether a cell is prokaryotic or eukaryotnc?

M{l@ or not the cell is partltloned by internal membrane
presence or absence of a single rigid wall. .

presence or absence of ribosomes.
r or not the cell contains DNA.

low helps root hair cells to take up water?
' B) vacuole

D) large surface araa




air cells to take up water?
1)) vacuole

D) large surface area
cope mstead of an electron

ntage of using a light micros
ve living matter ~ B) superior resolution
 section D) constant depth of focus.
1S, oxygen and water enter root halr cells7 @‘

By osmosls | By fve trausport
@mtrate ions ‘

i oxvgen ' & mtrate 1ons
e &Q‘ _ | oxygen

, water

,..Lf_ —— %@‘ ygeé

: ws three functnons of ceﬂg which row is correct7

‘\quppon i transport
muscle cells = '} root hair cell

e

xylem vessel 7 | ! red blood cell

-—-\w—%-—-- -

 red blood cell ; xylem vessel

e NSSPSBSS—

xzoot haircell muscle cell J

i L TEPAIERING NENDRE S AN A,

er resolutlon ofa mncroscope may be defined as:
B smallest object can be seen =
D) ability to dlstmgulsh between two objectSr '




B) protem synthesus |
D) cellular resplratlon

B) haemoglobln ,%«
&
_ D) a nucleus O
Vcomponent is related to pinocytosis? 40
B) lysogz@s
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Lﬂm
iestions

re and hmcﬂons of animal cell. How it is different fro%
ﬁlolf system have a variety of specialized stru and fi
» between all structure and function of root . xylem
o :
of glucose from intestine to villus epdh@n and active transpe
nuve cell to outside. .
oﬂhe cell membrane in maintainin a& ibrium while exchangmg"

re magnification and resolution? ,&Q
&

jF- L T -
B Toe T L
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j J-!*n

¥

: —'mt‘ﬂeftinua level of orgamzation in ma} av

Lo h
’ '-‘.,‘I_ [v ‘.,fl-‘.rfll.

al Mﬁiﬂons of major variable e.q., define concentration gradi
srms of hypotonlc and isotonic solutions. BT - T
and a hypotheS|s based on available evidence and backgrmuﬂ

.g. hypotheslze how biochemical interconversions of starcl@d glucose might
turgor pressure of guard cells. a()

struments effectively and accurately for co|l@*’g data e.g., use a microscope o
€  movement of small objects. :

mantmes e.g., compare sizes of v & types of cells under the microscope.

jagrams to represent differences @een plant and animal cells.
grams to represent dlfferenqgs%etween prokaryotes and eukaryotes.

 the effect of tonicity on 'plasmolyss and deplasmolysis

es or dlagrams photomicrograph, the cell membrane nucleus and

é
'ﬁ-

AN w‘ "



_ion of labour in cells and in commu@ a5
about seml-permeable or dlfferen@permeable r

applled in various contexts (e gy, separation of b
er, cheese makmg, use of ho s an antibacterial

) requ:re an understandmg @I blology
@\
e;‘»‘*




e ability of organisms to reproduce theirf“oWn kind is the one characteristic that best
guishes 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
stantly dividing. Cells only grow tofa certain size then divide. Cells divide to replace dead or
i cells. Your body is constan,y.y making new blood cells to replace the ones that have died.

Ml division is necessary an organism’s growth. The dividing cell is called parent cell and
0 new cells formed ar@eo daughter cells. |

D 5.1 CELL CYCLE

\ : S\ A
Il cycle is a seri ?events from the time a cell is produced until it has produced daughter
e durati the cell cycle depends on the type of cell.

SHASES OF CELL CYCLE

two main phases of cell cycle, a) interphase, b) mltotnc phase. Interphase is the period
cﬁll dlwsnons Mitotic phase is the phase of division.

I ﬂ-is' spant in mterphase Chromosomes duphcate dunng this period; many
e cell does most of its growth. Typically, mterphase lasts for at least




vided into two daughter cells. This phase s called
stopped dividing are in Go phase. In multicellular eukaryol
or indefinite period. Other cells, suchasepitm&l%colh o ne
c k | % ) ‘-

e £

I
i
5




sion of Nucleus

died in four stages, but actually it is a continuous process:
- 2. Metaphase 3.Anaphase 4. Telophase

op J 3 se..the centrioles dividle and the two centriole move to OP, , ite poles of the

ere | fFragments of ;
nuclear envelope




mere of chrommome and arraﬂoO Wm C

' ntract. sister chrbmatid of each chromosonrie separates and |
gs..fFi_nahlly,' they reach the respective poles. hiE"

tegrate Chromosome uncoil to form chromatin fibre. Nuclear memb
1 set of chromatin fibres at both poles. Nucleoli reappear. @

: e &
 is followed by separation of the cytoplasm into N@ms. The process
vision is called cytokinesis. In animal cells this sepa is achieved by pin
ane in the middle forming, a cleavage furrow Iant cells, vesicles deriy
atus move to the equator and fuse to fomﬁ}p ragmoplast Phragrmopl

d fuse with the cell membrane and pqr?htal cell wall. The contents of
W mlddle Iamella Each ceII forms its, ggﬁhary wall on its side. &

Plant Cell

ﬂ% 5 wall of :
% ming parent cell

cell plate




| logy 9: Chapter 5, Cell Cycle

. Replacement of Celis

- Mitosis is a means of asexual réproduction in many organisms. For

- example, Hydra is a tiny multiceliular organism that reproduces by either

. sexual or asexual means. Hydra reproduces asexually by mitosis through, &

. buading. In plants natural vegetative propagation occurs by means gf:
creeping stem e.g., grasses, sweet potato, strawberry; underground.buds, ‘Flg,ﬂ

- e.g., ginger, potato, onion, etc. | R e

& 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
growth can result in an abnormal mass of cells called tumour. Not all tumours are cancerous
however, a benign tumour is an abnormal mass of @ssential normal cells. They always remain
at their original site in the body. A malignant tumlir is cancerous. It is capable of spreading into
~ neighbouring tissues and often to other paris of the body. The spread of cancer cells beyond
~their original site is called metastasis.

Blable 5:1: Comparison between Mit8s!s in Animal cell and Plant cell

G RS T  ES T N S e

_Centriole is absent.

~
P Y

1. Centriole andﬂgbi;&yle‘fﬁbres form mitotic Only spindle fibres form Mitotic
‘apparatus. | < Apparatus. '

— T Cytokinesis occurs by the phragmoplast,
which separates the two cells.

~ '3, Cell division occurs in all tissues of the body. Cell division occurs only in meristematic
' : cells of plants.

5.3 MEIOSIS

‘reproduction takes place in organisms by forming gémetes. The gametes fuse to‘form
The zZygote forms the organism. The number of chromosomes remains constant in the
sive generations. How the number of chromosomes remains constant from generation to

| sec ihehypomes;sthat"mere must be a kind of cell division in which
is halved”. Both somatic cells and germ line cell are diploid (2n) i.e., .

et B W,
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can be described by dividing it into two stages i.e., mr

IS
i

vid ed into prophase |l, metaphase II, anaphase Il and telop
duplicates by replication process. Each chrdmos$ consists of t

8
X

ngt y‘prooess of meiosis. Due to condensal@ chromatin, chromos
d distinct. In the cell there are two of each.type of chromosome. The :
ed homologous chromosomes. The homologous chromosomes begin

hqmo|09ue. The process of pairing is. synapsis. Each pair of syn
ists of four chromatids, two centrome@vd is called a tetrad or bivalent.

he chromatids of the Nonsister *3@%‘“’5 Chiasma
may cross each other -

ssing is X shaped. It is
‘Chromosome segment .

us. ﬁosbmes
yrepelling. The
- Centrioles

d form spindie

s




e-usomes uncoil to form chromatin ﬁbre Nuc&ear mem
omatin fibres at both poles. Nucleoli reappear.

hﬂﬂlﬂ cells are formed.

S .
b

\ does not duplicate in interphase I1. Interphase Il is very brief. Each afthe =
g from meiosis | progress into meiosis |l

: Heiotic Division: Meiosis |1 is s
r aﬁds asin mltOSIS

b

n condenses, nucleoli and nuclear membrane disappear. Ce@‘?es move to opposnte
| make spindle fibres.

. I | %

nosomes line up in a single row at the equator of tbbﬁ%ell Here a random distnbutlon
0somes takes place. N : y

imply a mitotic division. It occurs to separate the

Sister
& chrom;n_df

é-..ga -
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Biology 9: Chapter 5, Cell Cycle

- Anaphase I ;
- The centromere divides; as a result, the two chromatids are separated. As each chromatiq j s
nowa separate structure, they are called chromosomes. Chromosomes move to opposite pole

~ Telophase i | : ) ;.
- The nuclei are reconstructed in the typical manner. Each nucleus now contains haploid Setofr
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 ¢firomosomes in the
next generation. In animals, germ line cells undergo meiosis to producedfiaoloid gametes. Male
and female gametes unite to form diploid zygote, which undergces’ 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 combing*to form diploid zygote. Many
haploid fungi and protozoans produce haploid gametes through mitosis.

Production of variations in next generation

’ The chromosomes undergo crossing over during meiosis. The daughter cells i.e., gametes have
genetic variations. When gametes fuse and forni'2ygote, it is genetically different from both
parents. Thus, meiosis provides variations in next generation.

Table 5.2: Comparison of Mitosis and Meiosis

e in sc P It takes place in germ hne cells of sex organs
2 I consists of one lelSlon It consists of two divisions.
does @éke place Crossing over takes place during prophase |

o
-
.‘I
S
k -l

4 Centromere dlwde qgmetaphase Centromere does not divides at metaphase !
_ duplieatéd chromosomes Paired homologous chromosomes align -

q

ase plate during metaphase plate during metaphase | »”;

- e - s
. augiter  chromosome move to Homologous chromosomes with two sTs:te;
i :_r_awmnihpoles during anaphase chromatids, separate and move to opposite

| poles during anaphase |
ells are formed.  Four haploid daughter cells are fo

.‘An..i

er cells are genetically ldentlcal 'The daughter cells are not genetlcally |dentleal |
r and to the parent cell to each other and to the parent cell L

~

'J

i

el Lt Hjin 3 o o % " ¥
s v @ e ‘ 5o X i'»;";

e usually capable of Meiotic products cannot undargo W_
‘mitotic dlvislons !divisions 4

'j-.——...-.*—e...




_mmlrate at anaphase it is called nondrs;unwon !n
| may occur during first or second meiotic division. The nu [ C

in man is 46 Due to nondisjunction the number of chromosomes in nm'ﬁ
mu or 45 etc.

5. 4 NECROSIS AND APOPTOSIS

Q:pgttems of cell death;_necrosis and apoptosis.

1 of most of the cells due to
njury or failure of the blood
is called necrosis. |t is
-and accidental death of the
rosis causes severe cell
) mll rupture and breakdown
\ anelles When the cell swells
sts, it releases its toxins, which
mage neighbouring cells and
~ inflammation.  Untreated -
can lead to serious injury or
th. For example, If the bicod
a segment of the heart is cut S

,,,,



Biology 9: Chapter 5, Cell Cyclg

SUMMARY

1. The cell cycle is the period from beginning of one division to the beginning of the qext divisiop.
- 2. Interphase can be divided into the first gap phase (G1), the chromosomal synthesis (S), and th,
second gap phase (Gz). :

3. During g1pp?1ase tile i:ell grows and prepares for the S phase. DNA and the Chro"‘OSOma|
proteins are synthesized during the S phase. '

4. During G2 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 ?eg|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 anotherand 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, nucleg
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 homolegous chromosomes separate during meiotic anaphase | and
are distributed to different daughter cells.

14. During meiosis | the two chromatids of each chromosome separate and one is distributed to

~_ each daughter cell. Each former chromatid is now referred to as chromosomes. :

15. In sexual reproduction, two haploid sex cells or gametes fuse to form a single diploid zygote.
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.

. Exercise
o

L Seloet the correct answer:
- 1. The period of cell

S Ay | cycle between two consecutive divisions is termed as:
~_ Aprophase B) metaphase C) telophase D) interphase

2. Which of the following phases itosis i i i i o
L e B e e ‘ of n terms ¥ |
~ nuclear change? ap mitosis is essentially thg oppqsrte of prophase i 5

B)interphase ~ C) Metaphase D) anaphase




Ghmmosomes pair up? Er : R ‘H
B) only in meiosis | | >
D) in both mitosis and meiosis

B) chromatids C)diploids D) centromere

n of nucleus - - B) mitosis
on of cytoplasm D) division of centromeres
sis produces:
Il with only one homologue of each chromosome pair KN
) cells with diploid number of chromosomes ¢ ‘&%"

‘an increasing number of cells all with the same DNA compllmen&

D) an increase in the amount of RNA

g is difficult to cbserve chromosomes during interphase because:

A) the DNA has not been replicated

they have uncoiled to form long, thin strand

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

rossing over occurs during: , |

‘) telophase B) interphase  .,C) metaphase D) anaphase

en do homologous: chromosomes pair up?
only in mitosis B) only in meiosis |
only in meiosis Il X D) in both mitosis and meiosis
rich stage of cell cycle, 1 @ cell stops dividing:
1 phase B)S phase C) G2 phase D) Go phase

S and meiosis (b)chromatin and chromosome

osome and chromatids (d) centromeres and centrioles
is and karyokinesis (f) centromeres and kinetochores

diploid number of chromosomes

(b) mitosis in animal cell and plant cell
- (d) meiosis Il and mitosis




with the help of labelled diagram. | A
mitosis in an animal cell Write the main features of mitosis ir _f i

Tefophase

: ¥ . Nongsfer

INTERPRETING {,\Q‘ <ol
r prepared slides I@arts the main phases of. cell cycle -
ct seqwe various stages of mitosis shown in photomicrograph

E._xpla‘i& events of each stage through hints observ.ed in th_e pre
eiosis through observation of prepared shdeslﬂash cards and

¢ uenual order. Explain the events of each stage through hints ob
es of these stages




nzyme Activity
E e Action (Lock and Key Model)

-‘er.ent types Of‘cells are performing specific functions. To perf@rm various functions, a cell
e *.ed's energy. This energy is provided by the chemical reactions. The sum of all the chemical
‘reactions going on within the cells is known as metabolism: It consists of catabolism and
‘anabolism. Reactions which break down complex molecules into simpler molecules, are called
- catabolic reactions or catabolism. Reactions which build complex molecules from simpler
molecules are called anabolic reactions or andbolism. Usually, energy is released in
catabolism and it is utilized in anabolism. Most of thé-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 activecsite. The substrates are the molecules entering into
. chemical reactions. The substrates undergo a chemical change resulting in new bonding
frangement between the molecules. The changed substrates are called products.
he flow of energy within an_organism consists of a long series of coupled reactions. These
hains of reactions are called:metabolic pathways. All the metabolic pathways taking place in
body work to help us to'survive. .
.enzymes, which in inside the cells to speed up the reactions, are called intracellular
‘enzymes (e.g., es of glycolysis working in the Cytoplasm). Often the enzymes made
side the cells llowed to go out of the cell to do their work outside. These enzymes are
lled extracellular enzymes (e.g., pepsin enzyme working in the stomach cavity). Fungi and
ria release extracellular enzymes to digest their food. '

6.1 ENZYMES AND THEIR CHARACTERISTICS

"-.ate very important for life and they serve many functions in the body. They are organic

that speed up a reaction in living things. Enzymes have following characteristics.

nes are Proteins ' | '

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

Rate of Reaction |

s, it may take months or years to complete the reactions. The enzymes
s of times faster as compared to non-catalysed reaction.




' foup Prosthetic groups are organic molecules. Fo example haem group.
hen the cofactor is detachable organic moleculejt is called coenzyme. Exa ple
1es are NAD (nicotinamide adenine dinucleotide), éoenzyme A and vitamin A.

'of enzyme production and activity  «&
@

-

duction can be increased or decreased by, | according to requirements. Enzym
'mgulated by lnhlbltors or activators, g‘%

e metabolic pathway Q“’g" A
n work together in a spec@c order making metabolic pathways. Me ol

'S of connected cheml%{eactlons that lead to the conversion of a subs a 1

N

‘energy so
ace at body

- Enelgyconten! of molecules —» High




ticular pH, which is called
[ 6n2ymes work in acidic
bher enzymes work in alkaline
le, enzyme pepsin in the stomach
ok of about 2. If the pH is much higher | g L e
, optimum pH, then an enzyme is F"' ot Eﬁ ': ey

i Optim:e\&n\
molecular motion. Thus, the %
the substrates and enzymes move more @ﬁ;ﬁiﬁ
the rate of reaction increases. The increases rate
at which an enzyme catalysed reacho@ s
pst, is called optimum temperaty
enzymes have different o m
‘e.g., optimum temperature fc(ﬁ\ uman

°C to 38°C. Soy
ture is increased @e optimum

then a decrease i ate of reaction
ye to denaturation i. &akdown at high
, If ter reduced to below
yr inactivated but- not
ILaBgain their catalytic activity
tlires are restored.

g e

1 as the S substrate e




Separate substrates o ffé
are combined A\

g. 6.5: a-z;@m (a) Breakdown (b) Synthesis
S

>
nd key model of enzyme action. The active site has p
¢ substrate fits exactly. The substrate is imagined b M
entary to the enzyme or lock. Once formed, the product m

] escapes into the surrounding medium. The active site is fi
substrate molecule.

Producis ere ressesed
Active oo Goswt ol




kKosh!and‘ “Induced fit mo@othesis of enzyme action -

Qggs
- 6.3. SPECIQ:I’ Y OF ENZYMES®

e already seen that enzym&re specific. It means one enzyme can act only on
r substrate. It cannot a any other substance. The examples of specificity of

Protease

Is. Due to Its Shape

enzyme protease. There
mahydrate and




 co-factor. Most morgamc co-factors are metal ions A co-er ,'/,}
such as NAD, and co-enzyme A. FAD is the @sthe grot
| &

@&

'jfat specific temperature and optimum pH.

nes is due to the shape of its active site. 4
"’5

C answer-

vity of an enzym%é?estncted to its small portion called: .
B B) pa site C) binding site D) mterm C
“: oocurs @ the help of: : :

~ _B)amylase ‘C)cellulase D) hpase

enzyme? &% N
t protein - B)allenzymes are vitamins

B - D) all proteins are enzyme
Bf’ nzyme actron supports that: |
‘B) active srtes are ngrd
D).aeﬁve site can ct




: lglms. Enzymes
tis true about cofactors?

) break hydrogen bond in proteins
- )lngraase activation energy

B) help facilitate enzyme activity
D) are composed of proteins

zymes are chemically made up of:
~ A)Proteins B) Carbohydrates C) Fats D) Nucleic acids
; ,' change in pH can alter the active site by affecting the:
- A)ionization of amino acids B) Shape of substrate
C) ionization of cofactor ) .

: D) lonization of coenzyme
10- 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) actlve site

Short Ques‘tion's' .

- 1. Wite the difference between:
(a) catalyst and enzyme (b) anabolisgrand catabolism
(c) intracellular and extracellular enzymes.

b 2. Why enzymes are called biological catalyst’?

- 3. What are the characteristics of enzymes?

E 4. Name the factors affecting enzyme aefivity.

~ 5. How enzymes are named?

~ 8. Atwhat temperature human aenzymes act the best?

- 1. Give examples of cofactor.

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

* 8. Which protein digesting enzyme functions in acidic medium?
E 10 Why is less enw "needed for reaction to occur when an enzyme is present?

‘11 -Why are enzyﬁes required in small amounts?
12 M\y are enzyme specific and why can’t each one speed up many dnfferent reactions?

2 enzyme and describe their characteristics and specifications.

mwsm W':‘wexa" ' and are specific in function. Explain that specificity of
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of Chlorophyll and Light o
niting Factors in Photosynthesis f:ﬁ?‘

Anaerobic and Aerobic Respiration \
of Respiration (Glycolysis, Krebs Cycle, Eléetron Transport Chain)

All metabolic reactions involve energy transformations. Biological energy transformations obey
- the laws of thennodynamlcs 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 ihese transformations take place, some of the energy is converted to heat and dissipated
into the envnrom&

7.1 MAJOR ROLE OF ATP

HOXidmion Reduction Reactions
‘mn an atom or molecule loses an electron, it is oxidized and the process is called
dation. When an atom or molecule gains an electron, it is reduced, and the process is
d reduction. Because oxidation and reduction reactions are simultaneous, they are
1 called redox reactions.
WMOIB Energystoredlnchemml bondswnbetmnsferredtonew

rons shifting from one energy level to another. Redox reactions play a key role

WMWWMWMWmmm |




'ways in the body, complex s ﬁnces are broken into sl.
se of energy. The primary moi@ used by cells to capture and
hosphate (ATP). el




Mmtofthe ATP in
ndria. ATP can be

ns much chemical energy Chemn ‘ .
ether. ‘When these bonds are broken,
f glucose to the hlgh -energy bonds of A- RY
7.2 PH@T@&YNTHESIS

A"vv'

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

f ce of light which is absorbed by chlorophyll Oxygen is produced as a by-product
nthesis. -

ortant biochemical process perfo,rrned by plants, algae and cyanobacteria. Neariy all

~depends on photosynthesis food directly or indirectly. It involves a series of

' "'reactions; The followin% ation shows summary of photosynthesis process.

E B N s S
ﬁco @H o CH,,0, + 6H,0 + 60,

7%11 leXl@ Water Chlorophyll Glucose =~ Water  Oxygen

IDE AND WATER IN PHOTOSYNTHESIS

kide by Plants i '
W matenal of photosynthesis. It provides carbon and oxygen for the
, '(g@m;oq) molecule. Atmosphere contains 0.04 "percent m

l-
iy
p



- Epidermis Cell Cells of cortex

Water passes Qb
the stem in th@n
F T - ;

ofwaterby plant » @
: , 0%

éH'r AND CHLOROPHYLL INPHOTOSYNTHESIS

]wh:ch comes in discrete x>
photons. Lightis the driving A »
osynthesis. Light absorbin M,,
> called pigments. In "zb*
thylakoids mainly bl

elengths are ab

bmuse it re mamly

he slte of photosynthesns The membranes of the thylakonds contain

r photosynthetic pigments. In green plants there are two

Phyll a and chlorophyll b. Chiorophyli a is necessary for photo ~»

y to chemical energy. In thylakoid membranes D ”
ed photosystems. photosynthetlc g




id membranes where pt
antosyatems. There are twq

photosystem I absorbs light and a pair of electrons is emitted from (t. %
ctron pair passes through electron transport chain and provides energy fmr

me photolysis takes place In this process light sphts water into oxygen atom,
en ions (H*) and two electrons. Oxygen is released out electron pair is
chlorophyll of photosystem Il to compensate its electron | '

acts on photosystem | which also gives out an electron el%hese electrons and
water reduce NADP* to NADPH. @ '

&







~ The immediate products

~ ADP

DR ot NADP

Carbon dioZ(id 3-carbon compound
R A AOMDC Water

Inorganic phosphate

Fig. 7.7: Anoverview of photosynthesis

7.2.3 LIMITING FACTORS iIN 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 % S
‘Anincrease in Iighl;'lnteﬁsity speeds up photosynthesis, but only up to a point. Beyond this point,
crease in light intensity has no effect. As all available chiorophyll 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 b

‘Since there is bnly 0.04 percent of carbon dioxide in the air, it might seem that shortage of carbon
~ dioxide could be an important limiting factor. An increase in carbon dioxide concentration does
allow a faster rate of photosynthesis. However, carbon dioxide concentration after a certain limit

s the closure of stomata which decreases photosynthesis.

perature % 3
 light independent reactions and to a certain extent, the light dependent reactions are

sontrolled and therefore temperature sensitive. So, a suitable temperature is
photosynthesis to take place at normal rate. For most plants the optimum




é~ are glucose and oxygen. Glucose ls
\ts and other organic compounds. Glucose is stored ln
m of glucose or starch e.g., grapes, mangoes, apples, carrots,
rectly or mdlrectly depend on food prepared by autotropm by !
sis. All aerobic organisms for respiration use oxygen gas rele 7
tosynthesus Thus all life forms are completely depen ent

7.3 RESPIRATION

en you bum a fuel like petrol? Energy is releasedd@le form of Ilght and
things happens in our body. Our fuel is glucose m our food. The proce
5 produced from food is called resplration |rat|on is a chemical pro

types of resplratlon are: anaerabic. ;ésmratlon and aerobic respiration. Th '
. ration is common both in anaemgfgand aerobic respiration. This phase is
| splace in cytoplasm. During glycolysis, glucose is oxidized into two molect es

h the yleld of two ATP qg)l ules
| Gluco%@ 2 Pyruvic Acid + 2 ATP
c Respiration "
obic mea shabsence of oxygen. in anaerobic resplratlon glucose

-arbon dioxide and water, but is converted into carbon dioxide and
S is also called fermentation '




o

erobic Respiration

on is important in followin
esp because the early e
)y bacteria is used in ch

g: (1) The very first organisms had to produce enérgy ;

- arth did not have an oxygen atmosphere. (2) Anaerobic

emsbe‘cand y?gl:irt making. (3) Fermentation by yeast is used in
respiration provides energy to muscle cells duri

s running or exercise by using lactic acid fermentation. = &

" Respiration '

: ' 'r(neans presence of oxygen. Aerobic respiration, which recjuires oxygen, involves
omplete breakdown of glucose to carbon dioxide and water.

‘ .mpiration n'b9 summed up by the following equation. _ Q’

Ox‘idalionﬁ g
6CO, + HD
| Oxygen Carbon dioxide &3«
X i - L Reduction —~—
. o 43 A *‘Q

BREMECHANISM OF AEROBIC RESPIRATION

he breakdown of glucose does not take plagetin a single step but in a series of chemical
1s. Energy released is stored in thecform of chemical energy in ATP. The complete
scess of aerobic respiration is divided.into three main phases; glycolysis, Krebs cycle and
ctron transport chain. |

Gl /CQ _'YSiS

colysis takes place in cytoplasm outside the mitochondria. It occurs both in anaerobic and
respiration. Glucos @broken down into two molecules of pyruvic acid. Two ATP
siniet energy gain. Two NAD" molecules are reduced to NADH.

cules are produced i
. B:ose > 2 Pyruvic Acld + 2 ATP + 2 NADH
rebs Cycle >
- cc:c;d&?ecule now enters a mitochondrion. Before the start of Krebs cycle pyruvic
. k. ‘a two-carbon acetyl group which combines coenzyme A to form acetyl Co A.
dioxide is removed and NADH is produced.
2  2 Pyruvic Acid + 2 CoA > 2 Acetyl CoA + 2 CO2 + 2 NADH
- y e process which takes place in mitochondrial matrix. Coenzyme A is
yd is a cyclic : o | through a series of reactions. The products of this process

i G%Hz Some energy is released to produce ATP directly.

o GaA > ACOz +2 ATP + 8 NADH + 2 FADH:
‘“'i ) : 7 gt

(BT of electron carriers located in the inner membrane of

on




Or |
g

TP molecules. 2 ATP are u

tilized so it gives 36 /




Etyl alcohol InAlcohoI o T
Fermentation |c ' s

Lactic acid in Lactic Acid
Fermenta'aon

n Cytoplasm | | In Cytoplasm and
CN | Mitochondria
e 'Glycolysis ' 7 1 @yb ) ;'"'F‘E
e . Electron Transpon
‘ : .@3‘ Cham
o R\ Yes
el High (36-38 ATP)
Cataboé'\ : | s ‘Anabolism b X ! |
All L‘l‘wpg thlngs ' Only green parts of plants X
@&le time - ~ Only in day light '
rganelle involve é‘cytoplasm and Mltochondna Chloroplast
N o COzandH0 %
"L.‘ 9 Glucose and Oxygen : , £2
A C02 and H20 v Glucose and Oxygen
‘Chemical energy is released in Light energy is trapped in the
n of Kinetic energy ' ‘Aform of chemk:at |energy
‘ Two Phases

Three Phases
1. Glycolysis

sl Kreb's Cycle

g Electron Tranqurt chain

1. Light dependent reactions

2. Light independent
reactions .




pes o pafabohc pathways to extract free energy from
ia ; erobic respiration. o '
ar edox process in which electrons are transfer@om gluc

4) to oxygen (which becomes reduced).

of aerobic respiration occur in four stag@lycolysus fo :
bs cycle and the electron transport chaln .

h occurs in cytoplasm, a molecule @Iucose is degraded [0 _’7-
f pyru ate.
verted into acetyl CoA, which enters; &rebs cycle.

' 1 oxygen combines with H en and with electrons from th

C) _Iacto'se .

C)respiraton D)




Jucts oﬁight reacﬂons in photosynthesis?

| ‘and oxygan ' B) ATP and NADP
and oxygen - D) PGA and oxygen
ment is false about the light dependent reactions?
is liberated B) ATP is formed

n dioxide is fixed D) water is split
s of green plants make starch from simple inorganic materials. What is the function
phyll in this process? A - .

absorb carbon dioxide B) to release oxygen :
éiore starch : D) to trap light energy

' feature helps plants to make most food by the process of phgtosynthesus’>
‘ ad and flat leaves B) shiny surfaced leaves O
Ky leaves D) variegated leaves

8 Short Questions

'Name the constituents of ATP.
Write the equation of:
= a) photosynthesis b) férmentation c) aerobic respiration

ame the products of anaerobic respu’atlon in muscle cells.

jhy a part of photosynthesis is caued dark reactions?

jht reactnons of photosyntheﬁsts why photosystem Il occurs before

J'?

(b) ATP and ADP

(d) aerobic respiration and anaerobic respiration
tion in yeast and muscle cell




veive Questions

mn and uses of ATP.
ot m reactions of photosynthesis.
b h dark reactions of photosynthesis.

‘lllm affecting rate of photosynthesis.
, the adaptations in leaf structure for photosynthesus?

t to show that plant needs light in order to make starch.

: e respiration and photosynthesis with examples.
_ What are the advantages and significance of anaerobic respiration and f@nentanon in m

yifo? &
E TERMS TO KNOW |

- 7 P
; el TR =
o | l
k *‘ 1|,‘ D iP

. Coenzyme -A _a&, Photolysis -:"5.7"'

Photosystem"

Pyruvicacid

Respiration

".;" 4G ANQ@IYERPRETING
De: ln model of ATP using low cost material
s, such as cardboard, €
bom clips, wire, used table tennis balls, sh
ells compe
: ; egg etc., and label its

Md of light and dark reactions of photos
ynthesis materials. Use an sonof
. materials such as cardboard, wire, packing material etc. .

mﬂuullularandﬁssuastmctunlnmecmsssecuonofahd







> of Nutrients Q,%
. S
n, Absorption, As@tion and Egestion
unctions of { in regions of human Alimentary Canal v
tion, Glugese and amino acid metabolism and formation of urea

& . 1
substances that the Iwmg cells need. Components of food requtred
tabolism are called nutrients.

8.1 NUTRITION IN PLANTS

e source of carbon and water is the source of hydrogen for a plant. Oxyge’
: oxygen or water :

N Al p'NUngNTs .




hstituent element of chlorophyll, so it takes part in the i %on of chlorophyll.
rresrum causes poor growth yellowing of leaves foll by necrosis. '

ertilizers
pes of fertilizers: (a) Organic fertrhzers (b) Inor. &ag?c fertlllzers

%s manure along with rotten leaves,
riches the soil with organic matter and

cléy humus complexes are funda 8l to almost every physical, chemical and '
ess that occurs in the soil. They m@e water and nutrients retention and aeratlon

. /\%

- vrronmental Hazards . 2
tilizer runs off into lakes and rivers and results inan. overgrowth ofalgae
he result is eutrophicatron i.e., over enrichment, whrch can bad o




t i are E
mltk sugar all other sugars
‘ in the cells produce 4kcal of energ& ;

i‘afes' fter digestion carbohydrates are con
te the liver from where it IS distributed to different pa

»
.
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The amino acids that animalé cannot synthesize 'a'::, L

e amino acids
t are known as essential amino acids.

f'imal proteins are milk protein, €99 protein and
_egumes nuts, fresh frwts and dry fruits. One
, : : %«; : ol 5
s of Protems The metabohc functions ofxgrotems are: (a) Many proteins
e:ns and take part in building and repamhg of the body tissue. (b) Many
res and hormones. (c) The protelmﬁaemoglobln found in red blood cel[s
(d) Actm and myosin are functior a}*and structural protelns of the muscles
| c;é” ' A
E S | .
| ef carbon hydroge esfd little oxygen. A neutral lipid consists of glyceml

three fatty acids. and oils together are called lipids. Fat comes from
d solid at ‘roc@emperature. Oil comes from plants is unsaturatedea\

e
i
ble

maé&rotem Vegé' e
of protein produ

. 5

%s such as milk, butter, cheese €ggs, meat and fish are
ples of vegetable oils are mustard seed, groundnut, co
gram of fat gives9 kcal of energy |

all emount of vitamins for good health Vitar
: intestine Vitamlns play an im
1AD, a
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lblorpﬁonofcalctumandphosphorusbymm |
Ndomdﬁonmbonesandteeth Deficiency of Vitamin D cause:

Cium ions in urine so no calcium is deposited in 'r@n» This cz ,__
RALS @ :
ganic elements. Only tiny quantity of trace elenés is required in the dﬂyﬂ. o

s from food.
&

ntils, nuts, fig, cabbage etc. Calcium

\ ,.*T“

8 in milk, cheese, egg yolk, be

lnd rigidity to bones and teeth.
level of calcium causes s

iful muscular cramp). Bones be
in). The low level of calcium slo

: %0 X
s in liver, heart, kidney.@gn. egg yolk, whole wheat, fish, nuts, dates, figs, beans,
‘ ange of functions. Many of these functions are connected

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

ntie for transport of oxygen. The deficiency of iron causes M
with pale skin and fatigue.

WATER AND DIETARY FIBRES

ous discharge of nerve fibres resulting in
soft and cause osteomalacia (adult) and rickets
ood clotting and healing of wounds.

»lasm. About 70% of the body weight is water. Sourc
mdmmmw mmm
mmum




-6 and other mlgmm.Wholemal
‘ u‘tmmadefromwholemaalﬂoun.

fibis fore does not dissolve, but holds water and swells up if m

- bulk of food. The muscles of intestine can work ag:

of Flbre If proper perlstaltlc movements do not occur, the

estine cannot move . @
i too much water will be o %% :

amount of all nutrlents is
ced diet. A balanced diet
igh carbohydrates and fats
gy needs. It must also
tein of the right kind to
al amino acids to make o§
es for growth or re%’ fish and veqétanan * -

0 contain vitamins options like soya

ﬁbre and water. é " m,om) and drink

high in fat and/

; diet wuth a@%ender or sugar

oed diet is
€ chvuty.

ch decreases in the adults slowly throu
ghout life. Child
ﬂrm forthelr red blood cells, vitamin D to help mlclfy

& _:l- »
5

- MY there is higher basal metabolic rate. That is why at he ac je
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I‘mﬂnutritnon (PEM) is a major health and nutritional problem in the under
ntries of the world. It is caused by deficiency of both protein and calories in |he

> of diseases caused by PEM is Kwashiorkor and Marasmus.

2 A growing child who does not get enough proteln develops tt@ disease. Growth
and a chlld is weak. %

@ is called marasmus.
eletal appearance. i

h = spo taneous discharge of nerve fibres resultmg tetany Iron defi cuency causes
' g esium concentration causes irritability. Deficiency of iodine in human diet
iency of copper causes Ioss of body weight. Zlnc deﬁcnency causes retarded ~

qunds .
’ AKE OF NUTRIENTS (OIN)
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: sa br&e‘lns i.e., body muscle, causing muscle wasting. It cay:

e that leads to death.

means overweight. Obesity
d hypertension. Obesity sho!

weight by balanced diet, exercise an

s constipation. Constipation is a°°ﬂdltlon |
ard faeces that are difficult to eliminate,
d cholesterol level and high bloog

kes them narrower and it leads
t heart disease.

| i t failure, anaemia

may lead to angina, hea %
rtér):s life expectancy. The best way to Oontgq
d cut down on carbohydrates, fats, gjls

Ajléék'of dietary fibre in the diet cause
system where a person experiences h
ses: The main cause is abnormally high bloo
slesterol deposition in the walls of blood ves§els, ma
eart diseases. Taking unsaturated oils in the diet can preven

AMINE 5 o -
is the lack of enough food to feed all the people living in an area. The reasons of famine
| distribution of food, drought, flooding, increasing population etc.

everyone on Earth. However, this food is unequally distributed. In some parts of the Yvorld.
s more than enough for everyone. In other parts of.the world, the food produced is not
or its population. '

ght: Th'e lack of rainfall is called drought, which stops crops from growing. Many areas
Iht areas of world including Pakistan e.g.;’some areas in Balochistan and Sindh. As a
pulation had to migrate as many animals and human beings died.

ng: Due to flood the land becomes'muddy and marshy, so it is not possible to grow the
immediately. People who rely on locally grown crops for their food will then have little to
 will not be able to save seéds to plant next year. -

ed Population: As
ill become more a
ater is in short su

@an.population continues to get Iérger, the problems of food
ore intense. In parts of the world where soils are not fertile, or

; Cause tremendous damage to the land. Eventually the soi
_ ' 4 , the soil may
ry and inf hat crops can no longer be grown and famine resultsy.

& 8.3 DIGESTION IN MAN

’r animals needs energy for the mainten
‘metabolism of food substances. The food

Y large molecules. Every cell of the body |
S - eeds these =
 system performs ingestion, digestio y needs these molecules for their propel

v N, absorption, assimilation and egestion-
+ DIGESTION, ABSORPTION, ASSIMILATION AND.

ingestion. The breakdown of

ance of his life processes. The energy
consists of carbohydrates, proteins, and




m\:‘ed O:tSOftgie body is called egestion. Digestive system cannot work alone. It is
d by sport system to take digested food from digestive tube to all parts of the body.

) IDENTIFICATION AND FUNCTION
MAN ALIMENTARY CANAL | S OF THE MAIN REGIONS OF

 The "3- which tak.e Part in the process of digestion, make the digestive system. The human
~ digestive system consists of two sets of organs.

g 1) “:&Ia'igt‘:gtafgyodca'}al: is concemed with ingestion, digestion, absorption and egestion of
= ~undigest 2 e parts. of the alimentary canal are mouth, oral cavity, pharynx,
e oesophagus, stomach, small intestine and large intestine.

2 -L?e d:igesti;le gland§ are associated with the alimentary canal and help.in digestion. The
digestive glands are: salivary glands, gastric glands, intestinal glands;Jiver and pancreas.

1. Alimentary Canal
Alimentary canal is also known as gut or digestive tract or gastrointéstinal 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 @i
 and egestion. Alimentary canal begins from the - iéngue ;w

" mouth and ends at the anus. It is lined intemally « %ooth _——
by mucous membrane. )

F

E_‘ Mouth: It is the external opening that leads into
i

,-'

j

—— Salivary gland

Pharynx

~ 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
~ is fixed while the lower is movable. The oral cavity
~ contains teeth and tongue.
~ 1. Digestion in the OralCavity :
~ Here food is tasted, smelled and feit. The food is |
- chewed by crushing and grinding. The teeth, sl
3 cheeks and tong&s take part in these actions. As  Gall bladder .
~ a result, food is physically and quickly broken 1 ienum
i  into smaller pieces. Fopd in the oral cavity
mulates the salivary glands to secrete saliva.
water and mucin in saliva moistens, soften
uk icate food. Saliva contains salivary
se. This enzyme digests starch and maltose.
is rolled by the tongue into small,
erical mass called bolus. The bolus is
€ ; the oesophagus through the

Oesophagus—

Liver =

N1Cale




rtilage) helps to
ering glottis i"S‘ea"

wallowing action is
, iood reaches the
iallowing becomes an automatic o@
C Js forced into and down

mouth to the oesg&@éﬁs and

is a common passage for food

.,@250mlong.lt- o
@ n oesophagus no .Longitudim'lv'.:“
: contracts,

passage ah




bod
- the

Me juice. It
n, HCI, pepsin and

3
-

r
o

in forms a coating over

h. It neutralizes the acid.

 the digestion of stomach
enzyme pepsin.

Actd HCI performs vy

Mnctions (@) Stops

amylase. (b) It oonverts t ctlve form of enzyme (pepsinogen) to active
in). It provides acidic medlum le for the action of enzymes. (c) It kills many

-

<§‘
_ HCI or already present pepsin converts it to pepsin.
'ptldes»(chaln of many amino acids) and peptides (chain of -

o in infants. It helps in the digestion of milk protein.

ﬁmwall ﬂ\efoodmnxedmtoasoupymmmwm
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s_tme,l juwe |
neutralize the acidic chyme. The

ne medium.

pancreatic and intest,

d in the gallbladder
ver food enters the

f pancreas is called
It contains enzymes

starch-digesting enzyme. It
ccharides to maltose and ¢
Pancreati'c lipase converts Q\‘Y’

\

,protems into polypep@ . Fig.8.7: Liver, Gall bladder and'-p;a{l'_ :

num and lleun é’
junum and iles mM¥secrete several enzymes such as erepsin converts peptlde&’
ecr_etes “ roklnase which activates pancreatic trypsinogen into its activé

ase converts lactose to glucose. Maltase converts maltose to glucose etc. n
cess is complete. &




all the blood from the mtestlne to the liver,

,store and or alter any of the digestion lmesttmal
. cryp
\ R & Lymph
tation - N g RTAN V. vessel
cts of digestion are carried round
Arteriole

b i blood. These are absorbed by the:body
cells use glucose, amino a ids and
ke and use of food .S -known as
A’%lﬂ’le cells use gluc nng cellular Frp— o s
) produce ATP. ,‘g@ s ,@f}; Fig. 8.5 W*"S&Sl s

st blind part of large intestine. The ileum enters it from side. It l'm
to its base appendix is attached which is 10 cm long. From colon wahr

'r&ﬁbs@fbed into the blood.



an ms (A D, E and K) and mmeral ions su irqn. '

O
8 4 DISORDERS OF G@

d po:somng ‘caused by ating contaminated food the intest
fnstalsas mcreases thoea results in dehydration, so 0
r solutlon is given.

ency of stools daily, or difficulty in defecati
move too slowly along the large intestine. As
aeces than usual. The faeces become hard so de
he treatment of constipation Iaxatlve m
9asnly Constipatlon is called the mother of all di"‘k' '
Id take plenty of water or fluids and ﬁbrous f

A | ﬁ“t eaused by the gradual dtsint
5 @‘ p




i SUMMARY
thve chemical substances in food that are used as energy source. l

“-tain mineral nutrients from soil. There are two types of nutn T B A_
nutrients and micronutrients. Y ents in plants:

two types of fertilizers are organic fertilizers and Jinorganic fertilizers. Chemncal"
lizers cause environmental hazards,

balance diet humans require carbohydrates, proteins, fats, v1tamms minerals, water
dietary fibre.

~ Vitamins are organic: compounds requnred in small amounts for many biochemical
L, "0C! Sses

Minerals are inorganic nutnents ingested as salts dissolved in food and! water

"Dagestlon of carbohydrates begins in mouth. As food is swallowed lt ré propelled through
- the pharynx and oesophagus.

A bolus of food is moved along through the digestive tract by penstaltlc action.
= ]n the stomach, food is mechanically digested by vigorousgehurning.
Proteins are enzymatically digested by the action of pepsin in the gastric juice.

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

T e liver produces bile, which emulsifies fats,

The pancreas releases enzymes that digest.protein, carbohydrates, fats etc.

chalns of glucose are digested to maltose by salivary and pancreatic amylases.

5 T.altase in the small intestine splits maltose into glucose.

8. Proteins are split by pepsin in thedtomach and by enzymes in the pancreatlc juice.

ost nutrients are absorbed thirough the thin walls of the intestine. The large intestine is
sponsible for the ehmmat{?n 'of undigested wastes. A ok
rfhoea constipation, %qér are the disorders of the gut. |

& “ L

i Exercise

. oo

M C C)H

orrect answer
ls found in all proteins but not in carbohydrates:

B) oxygen | . C) hydrogen D) nitrogen
s ls requlred for the formatlon of collagen')
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(- C) pancreas

D) 11;. ‘

B) Vitamin c--- night bhndness
D) Vitamin D--- scurvy:

C) pancreas D) G&vary glan
C) Iiver : “:?‘ D) pancreas

D) mouth

, ‘Q; D) pancreatic juice
lir mg cbv_éring the stomachdreaks down and stomach tissues ;m‘w%
. ‘ &%,
. £ B) peptic u C) constipation D) diarrhoea :
e ne fails to abe? water from the undigested part of the food, it
’ B) di C) appendicitis D) vomiting
Wthh Is not in contact with food, is
< 0L/ C) caecum _ D) stomach -
i which prevent constipation is:
- B)protein 'C) minerals D) vitamin




: Chapter 8, Nutrition - - | -
) saturated and unsaturated fatty acids |
organic and inorganic fertilizers
(f) cardiac and pyloric sphincter :
5. What do you think can be reasons or causes for famine.

 Wite the functions of: saliva, liver, gall bladder, pancreas, villus, bile, intestinal gland, gastric
gland, pepsin, renin, goblet cells, HC| in stomach, amylase, lipase, trypsin, amino peptidase.

~ entrerokinase, erepsin, lactase, maltase sucrase, lacteal vitamin A, vitamin C,
D, hepatic portal vein. bz

7. Draw and label longitudinal section of villus.

g. What do you understand by balanced diet? Give its sagmf cance.

g How is digested fat absorbed?

~ 10.Why is digestion necessary? -

1~1 Give one example of water soluble and fat-soluble vitamins.

3 12 Name the structures that secrete enzymes necessary forhiman digestion?
13 Why is pepsin formed in inactive form pepsinogen?

-14.A man cannot digest cellulose but a cow can digestit: Why?

8 15. Why must digested food be distributed by blood\in man and other animals?
16 How is chewing important to your digestion?

17 What would happen if pancreatic j jmce did.not reach to your small intestine?
.18, Why you cannot breathe while you aré swallowing?

449 What are the causes of: a) Marasmus b) Kwashiorkor

§ -a

l J4 | Extensive Questions

Carbohydrates are<major components of food for man. Explain.

. What are protei s? What are the metabolic functions of proteins?

. Write a note ts..

. Write the effects of vitamins A, C and B

. ‘Write the effects of mineral calcium and iron.

8. How water and dietary fibre play important role for human heaith?

Geurvy night blindness, obesnty are due to some deficlency or excess? Explain.
8. C 1 you describe the structure of alimentary canal in your body?

ibe the process of swallowing food in man with diagram.

e peristalsis with diagram.
the process of digestion. How it takes place in your body?

s cause, treatment and prevention of the following dlsorder of gut:
" b) constipation c) appendicitis d) ulcer




ch.emical'fertilizers for better growth of their piants.

ways i .&nch research about nutrition has bro_ught about improvements in  human
.g., agevelopment of nutritional supplements and diets based on the needs of age.
y the societies suffering from famine due to unequal distribution of food and dué

3 X
&

e customary food habits contribute to digestive tract disorders (e.g.. diar
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iMcance of Transpiration : Q}
rs affecting the rate of Transpiration %@‘

e -:o priation of Food and Water %/
i | of water and food in stem : ;{?}?

: ‘ &
Components of Blood and their functions ﬁi“
‘Blood Groups and Blood Transfusion ‘
3 Disorders of Biood N
2 * F Fﬁmn Heart: Structure of Heart, Fu@ghing of Heart
3 Blood Vessels . S’ :
~ General Plan of Human Bloo&&ulatory system
S :WMBI’ Disorders‘_“% _

-very cell depehds on its enviropment. The environment is the source of necessary materials.
process by which the n@eﬁals get into and out of the cells are diffusion, facilitated diffusion,
mosis, active transp ndocytosis and exocytosis. In one-celled organisms and simple
-organisms, which are posed of only few cell layers, no cell is very far from its environment.
Thus, the material ) be exchanged quickly between the organisms and environment.

o g :

B rsd com organisms have specialized system to exchange materials between cells

d their environment. In these organisms, individual cells cannot exchange materials directly
/3 S ""'°‘" nt. They are too far from the environment. The materials enter and leave the
ns only at specific points. These materials are carried to and from these points by a type

dl@ddo are exchanged directly_ with the environment ﬁ\rough
‘wat inerals ﬂnd some oxygen from the soil. Plants use all
M have dlffereqt channels for the distribution



o

outermao

- n I L - g ‘”\ ,.,' "’ -
m GﬂdOdeﬂ'mS. - CTETINAAT \\ k ..‘.u‘:..l. -
i 4 ol s At .0‘:.'.:;.

; s b
5

nsist of xylem and phloem.
| tissue alternate with bundles of
is a small area in the centre.

T
s

A

ot Hair ¥ ‘é‘ *02%c990' <,

fion of epiderma cells. Rest  Fig.91:T.S.ofdies

ow. The root hairzgrecreases the surface area of roots for absorpf
: Fi 2bsor

&

}
L
}
’




T— TR il e (T e
D RS s !

NSPIRATION -- 9L ey o'y
t uses only little amount of between cell i
perform its life processes.
«cess of water has to be
ed mainly by evaporation.
loss of water as vapours
1 the aerial parts of the plants

as transpiration.

Evaporation

'How transpiration takes place?

Transpiration and Surface Area:

- The cell wall soaks up water like
blotting paper and  water
evaporates from the cell walls.

~ The total surface area of all the

- cell walls is very large, so a lot
- of water- can quickly evaporate
- and become water vapour inside

~ the air spaces of mesophyll.

" Transpiration and Stomata: | . < 5 ‘ \
“The tiny pores on the leaf

- surface are called stomata, . AN ——

‘*whrch B unded by two g Fig. 973: Movement of water through a leaf

- guard cells. The inner wall of eachiguard cell is thick and elastic. The outer wall is much

. thinner. The guard cell is surrounded by epidermal cell. The water vapours escape out
of mesophyll air spaces through stomata. B

‘Opening and Closing of §gp¥iﬁata
B o hypotheééiw“ic’h may explain the opening and closing of stomata.

Lower@pidermis  Guard Cell Water vapour  Stoma

ch Sugar Hyp@;‘;is ' ‘ »

‘ presenc? ight energy guard cells perform photosynthesis and produce sugar. As
concentration increases in the guard cell, water enters the guard cell. The guard cells
turgid. The thin outer walls bulge out and force the inner wall into a crescent shape.
jay a poré 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
igar concentration decreases water molecules diffuse out of the epidermal cells
cell loses water, it becomes flaccid. The inner thick walls move tog'ett\el"
en them is closed. Closing of stomata completely stops transpiration.

1 lons Hypothesis |
ety to enter guard cells from the




through the xylem ‘pipeline’
'How does it happen? Two

les. Adhesion is the attraction
‘Water molecules cling:to’ one
) the walls of xylem vessels and
rrow tubes of Vessels and
ination of «€ohesion and
ous col of water from

- fram the leaves results in

s the water up the xylem

- due to transpiration is

e COHESION AND

ADHESION IN THE XYLEM |~ 8
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s trans traﬂtm Speeds up. Excessive transpiraﬂdn causes

; d‘ﬁecome flaccid. The flaccid cells give no support to the p
that the leaves, flowers and other non-woody tissue droop. Due to
' become flaccid and the stomata close and the rate of transpiration
rate of photosynthesis is reduced, because amount of mrbon dioxide ¢
as the stomata are closed.

actors Affectlng the Rate of Transpiration

i ge, which increases or reduces evaporatlon will have t me effect on
spi tion :

ire: The temperature warms the water inside leaves @ng it evaporate more
An increase in temperature doubles the rate ranspiration, for every
ature rise of about 10°C. If temperature exceeds °C to 45°C the stomata
closed

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

ty' If the air is very humid i.e., comalns lot of water vapour, it can accept very little
er vapour from the plants and so transpiration slows down. In dry air rate of

spi iration will be rapid. , g@

9.1.5 TRANSPORTATION-OF FOOD AND

ER IN STEM &

: %esns takes place in the
ucose is made. Glucose is

soluble products, which are .

| and fatty acids. These are carried

to all parts of the plants by phloem. The

:mevement of food from leaf to different

' nt is known as translocation.

| ‘a[mnism '

pted hypothesis, explaining
‘*'re-ﬂow hypothesrs




Biology 9: Chapter 9, Bioenergetics ’

X i ini r in solution flows under pressyrg
~ Acco to pressure flow hypothesis water contalr!mg suga \

: Slrou':rilntlgw p‘l)'lloem. At source, sucrose is loaded into sse:;e t:/:\!laets by :tzl:wsgtﬁgergﬁ EZ:, Ac;r:l:
: ; : i hloem cells. Water e ) ells

So, the concentration of sugar increases in the p : e g
for ' e increases in phloem cells. It forces
- from _the surrounding xylem cells. The turgor pressur ! : .
: ’ i s removed by the sink and g

sap through the phloem sieve tube to sink. Sugar is

:‘o:sur:ed or gonverte% into starch. Thus, the concentration of the contents of phloem

‘decreases. Remaining water enters xylem vessels.
9.2 TRANSPORT IN MAN

A specialized system has evolved in complex animals to distribuFe materials tq all parts
of the body. In mammals including man, the transport system consists of'blood circulatory
system, which contains the fluid called blood, pump called heart and pipes called blood

vessels. :
9.2.1 BLOOD | i |
Blood is a type of special connective tissue with cells suspended in a fluid medium. The [
blood circulates in the blood vessels. Almost all the substances to be transported are

present either dissolved or suspended in the blood. ; !

9.2.1.1 Components of Blood and their Fuhctions
PLASMA -

The liquid part of the blood is called plasma. It constitutes about 55% by volume of blood ’
in a normal person. Plasma contains 90% water and dissolved substances 10%.

1. Plasma Proteins:7-9% of the plasma, is made of different types of proteins e.g.,
fibrinogen take part in blood clotting, immunoglobulins defend against diseases and
albumin maintain osmotic pressure.

2. Mineral lons: Dissolved mineral salts e.g., chlorides, bicarbonates, sodium, potassium
and calcium. '

3. Metabolites and Wastes: Metabolites are amino acids, glucose, vitamins, lipids and
metabolic wastes are urea, uric acid etc. ' ' '

4. Hormones: All the hormones present in the plasma are to be carried by the blood.
5. Dissolved Ga:&s: Carbon dioxide and oxygen in the plasma. '

'BLOOD CELLS AND CELL LIKE BODIES

Blood cells form about 45% by volume of the blood. These include red blood cells, white blood
cells and platelets. |

120 days. When they are wom-out, they are destia - Cs cam
T P Ly yed in spleen and liver. RBCs :
oxygen and also transport a ‘Small amount of carbon dioxide.

p R G b
ll‘ ‘\w”’ - e
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~ White blood cells are called leukocytes. Their life span is 3-4 days. Each white blood cell
~ jsirregular in shape and contains a nucleus. WBC’s can be divided into two main types:‘

(1) Granular leukocytes  (2) Agranular leukocytes
. Granular Leukocytes

~ Their nucleus is variable in shape.
~ Cytoplasm contains fine granules. These
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.

Basophils: Basophils release histamine
in injured tissue and in allergic response.

" Agranular Leukocytes

The cytoplasm is clear. These are of two Flo- Sl

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

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

c) Platelets

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

- 9.21.2 Blo@ﬁroups and Blood Transfusion
There 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
~ has antibodies. An antigen is, a substance, which promotes the formation of antibodies. Antibody
s a protein that has been formed in response to antigen. Agglutination or clumping of red blood

cells occurs due to antigen - antibody reaction. According to ABO system in humans blood
Ips are A, B, AB, and O. What is your blood group?

nle were found to have antigen A, some had B, and some had both A and B and some
nor B antigen. Those with A type blood do not carry the corresponding anti A

t they carry anti B antibody in their plasma. B type people carry anti A but not anti B
th AB type blood have both A and B antigens associated with red blood



0 son with type B the
fhi t;:ozeg:roup B a:?cgpthe recipient will probably die. A :
oither anti A nor anti B antibody and can safely receive A, B or
ood group O has no cell antigen and can safely give blood to
blood group “O" is therefore known as universal donor, and

«AB is considered to be universal recnplents

_ jpe B | Compatlble %\ an do AN
»"""tibodles in  Can recelve@ ,‘ W 3
_ plasma f from Q | B

~ antiB AO AAB g

‘ antiA & : B AB__,_ﬁ“i_ -

None “A,B,AB, O | AB

anti A, anta &sv o A, B, AB,O‘%
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actor, named after Rhesus monkey. If Rh factor is

‘odc_e_ll 'membrane\ blood is said to be Rh posmve and if the red blood
e blood is call h negative.

: ‘antibody in the plasma If the Rh-negative person is given Rh—
ate the plasma to produce antibody. If the same Rh-negative person }

the antibody already formed in the plasma against Rh positive wﬂl
he person can even die.

ie, wenght loss, repeated infectuon anaem -‘
, led productton of Ieukocytes As a

A,

Cher ‘olhmpy is the mos




Pprevention is better than cu re. Genetic cqu

s of disease. Marriage between thalassemia minor pers

heart is a hollow pumping organ. It is somewhat conical in shape. It is about the
' :, Tlh,e' heart is enclpsed in a thin tough transparent sac, the.pericardium, There
en the heart and the pericardium called pericardial fluid. It is lubricating fluid, 2
ces friction between the pericardium and heart. The majorportion of the heart is called
1. It consists largely of cardiac muscle tissue. 3 T
ally, the heart is divided by a vertical partition into two s, the right and left. The vertical
ition is called septum. Each half is again divided int6'an upper thin-walled atrium and a
r thick-walled ventricle. Thus, the heart consists Q%our chambers, the right and left atria
ght and left ventricles. g N ' T -

Right pulmbnar}’ :

~ arteries sy B AN Left pulmonary arteries
\ : — Pulmonary trunk

Right pulmonary - i R "_\/_»‘Lc_ﬂ'pulmonary veip'.é :

Left atrium
Semilunar valves

=\ Atrioventricular (bicuspid)
|} valve )

Siphim

Left ventricle




onary veins, which open
1 the left atrium contracts

»

& Cnpﬂlnmofthcaody.ndo.u
%Q . Fig.9.9:

in ;cohtraction and relaxation of t %m and ventricles is called cardiac cyde‘
ct simultaneously emptying ! into ventricles. A fraction of a second lal
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nultaneously, forcing blood into arteries leaving the heart. Both the

e IBd ystole and the period of relaxation is called diastole. A heartbeat lncludes
d one diastole.

g of the heart is also felt in the arteries as pulse. Pulse is the vibration felt in arterial
o expansion of the aorta following ventricular contraction. If you place fingers on an
'the wrist you will feel the pulse. A normal adult pulse rate can-vary from 60- 100 times
ute. Normally it is 68-72. The rate of heartbeat is indicated by the pulse rate.

3 BLOOD VESSELS

yod moves through a system of three types of vessels the arteries, veins and capillaries.

Arteries
H&nas carry blood away from the heart. Artery consists of three layers Endothelium is the
nner most layer. The middle layer consists of smooth muscle'and elastic fibres or tissue. The
suter most layer consists mainly of the connective tissuessArterioles are the smallest arteries
which transport blood. The arteries undergo elastic regeil’and contract, to produce thumpmg

vibratlons called pulse.

U

e .t o
- Endothelium; Inner
) layer

Elastic
rissue
'\hd‘\i{t

Smooth j laver
muscle :

Endothelium}lnncr
layer

Endothelium™

Elastic

ussue  \ Middle
Smooth layer
muscle ;

N\ .
Qomective &fér Connectivel Ouier Capillary
tissue - Mayer

td
tissue laver

Wil

g 1:; _B‘_lﬁild&e‘ssels

:' form a vast network of vessels in all parts of the body. The walls of capillaries are
»nsisting of only a single layer of cells, the endothelium. The lumen of the capillaries
so the RBCs can move through them only in a single row. In the capillaries the

erials takes place by dtffusnon
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Ebe . . ‘;‘e" ~sent only below the  There are no valves
he base of heart region of the body. These
unk -:lm preventthebackﬂowofblood fah
e
~ Have a low blood pressure Q
Nomsé

No pulse @?" -
W Have larger lumen with thin walls ower lumen,
%bell thickness.

i
Pl A . A

.W Thin muscle layer " No muscles.

m ‘No exchange of maten@kes Responsible  for = ext

g place % materials.
: (3
N%

y some fluid oozes out of the @ullanes and fills the intercellular spaces. This
d is called tissue fluid. Sm E g&ps are present in the walls of the capillaries. These

ar) )

[
v

Dy 75

alwament of small mole and ions. Blood cells and plasma proteins can not

wilﬂy walls.
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r HUMAN BLOOD CIRCULATORY § SYST
ey “9“'"“’“‘&! circulation, which circ \
euaton. which serves the neods of he &




Supply blood to arms.

backward and continues downwards as the dorsal aorta

rta the followmg arteries are given off: (a) Hepatic a o
: _nteﬂc arteries: Supply blood to the intestine. (c) Renalarteries: Supplyblqod
: } d) Common iliac arteries: Supply blood one to e@l_eg. This artery divides

Subclavian artery
Subclavian vein




eod from the forelimbs

a. Jugular and subclawan veins unite to form the superior /ena o

"\"tﬁihs"an'd feﬁoral Vein brings blood fro_m the lower limbs.

g 'alf Vein

3in n the digestive system do not open dir fl,y‘mto the inferior vena cava. They umte
m the hepatic portal vein. It enters the liv nd breaks up into many capillaries. The
s join to form hepatic vein. A portal v%&us so called because it carries blood form one- :
work to another. | %’3 - ' B -

Hons of ibn-al Nafees and V&oﬁm Harvey ; ¥
es was the first person&&escnbe the circulation of blood. He dlscovered bmd

culation. : i3
%gthway of blood C|rculat|0n in the body. T
. R DISORDERS | o

!t and blood vessels is called cardiovascular dnsorders Cardlo
g cause of untlmely death in man.

af‘the arterles Atherosclerosus is t

ey he deposition of ma |
of ¢ cholesterol g_re_called plaques which i 3 S

ncrease in size
rm on fhe Irregular arterial wall. As Ic

lf e ‘breakaway it may block 2
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 Fig. 9.14: Mygéahdial Infarction

atment
‘Medical treatment includes. the use of an enzyme that dnssolves
M .
o done to treat blocked arteries. In
' s surgery blood ve m elsewhere in the patient body are
d : @neries to improve blood supply to heart

Rl

%e mechanical widening of a narrow or totally |
eoronary artery |
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[t sl t the top of the plant. g
wlem to leave xylem to the atmosphere.
ar is translo upwardordownwardmphloem Sucrose is a predom
ihphloem Asaresult watermovesmtoﬂlesesiehlmby

whatebloodcels

,mls hansport oxygen and small amount o{\@on ledee e
od cells defend the body against di Lymphocytes and monocylasﬂ-
\ blood cells while neutrophlls phils and basophils are_granua'vgtgil
¥

C damaged blood vessels @Yelease substances essential for blood_ o .
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~ Select the correct answer:
. ) Food is transported in plants in the form of:

A) proteins B) glucose C) starch

2) Stomata close when guard cells:

A) lose water  B) gains chloride ions B) become iurgid B) géin potassium ions

3) The prihciple tissue for transpiration is:

A) cortex B) spongy mesophyll C) epidémmis

4) The large number of stomata are present on:

A) upper epidermis  B) lower epidermis C) rogtepidermis

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 blood js:
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

9) The left hajf@f the human heart:
a)is responslble for systemic curculatlon
b) is responsible for pulmonary circulation
¢) circulates blood to the lungs.
d) passes blood through the right ventricle

10) The pulmonary arteries carry blood to the:
- A) brain B) heart C) liver

D) lipids

C) xylem

D) stem epidermis

D) chioroplasts
D) Thrombocyte
D)74

D) phloem

d) lungs




, rig
a, pu lmonary a"e'y
i blood cells, white blood cells.

(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
e

ta?

vmtemperature and wind velocity aff transplratron?
g g seed g oup ‘0" is % “universal donor” and “AB” a universal

4
i

bl% of human heart im o’f&nt‘?

pe B positive blood receives a transfusion of A poslﬂva

e o
er if w with Rh-positive blood receives a transfusron of Rh

*bf Ibn-al-Nafis and William Harvey

monary artery differ from all other artenes in the body?

that supply blood to: i
u (d) hind limb (e)heart.
pen‘an artery is muoh more dangerous thaﬂ




‘translocatlon"’ Describe pressure flow mechanism a@fanslocatlon in plants.
in detail the structure and functions of componen{sfbf blood?

'\ ‘x"

5 be ABO-blood group system

e the differences between artery, vein and blood caplllanes?

, be pulmonary and systemic @‘mulatnon’?
cardlo-vascular dlsor% . Discuss arteriosclerosis and myocardial infarction.
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“;stored in the gall bladdér hefor

released into the small mtesﬁm
emulsifies fat.

spemes by the combmatlon %the genus '
and specific epithet. . ,
Bioelements: The elements found in all Iivmn Sy
organisms. @ e
Biodlversuy & nchness and variety of

~ species on

s transport of a substance
rane with the expenditure of

2 5 d A fluid circulating connectiv 2 tissue that
Prooess in . whlch blood cells Ly

Q% the body of many types of animals.

:' pound thCh are the buﬂdmg\Q

up @plex

Calvin cycle: Cyclic series of reactions in the

nsports nutnents and other materials through |

chloroplast stroma in photosynthesis fixes

duced by carbon dioxide and produces carbohydrates.
cifically to a
et Cardiac cycle: One complete heart beat.

Cartilage: The type of connective tISSUB '
cells within |acunae separated by ﬂexlbla

s Catabolism The. breakdown -ef




uces the size of the forest.

Loss of normal shape by an
tit no longer functional causedby

n optimal pH and temperature.
fever: A viral disease transmitted by a
& ito, Ades aegypti. -

ead like network in the nucleus”.  Diffusion: The net movement of molecules from
fC B a region where they are in higher concentration
to a region where they are in lower
concentration, down a concentration gradient.




Hoch'on transport chain: Chain of electron
s camriers in the cristae of mitochondria. The

electron release energy as they pass down the
chain and this is used to produce ATP

Endarigered species: A species whose
numbers are so severely reduced that it is in
imminent danger of extinction thrqughout all or

part of its range.
Endocytosis: The active transport of
substances into the cell by the formation of

inviginated regions of the plasma membrane that
pinch off and become cytoplasmic vesicles.

Endoplasmic  reticulum: Interconnected
network of internal membranes in eukaryotic
- cells enclosing a compartment, the ER lumen.
" Rough ER has ribosomes attached to the
cytosolic surface; smooth ER, a site of lipid
biosynthesis, lacks

Energy: The capacity to work can be expressed
in kilo joules or kilo calories.

Enzymes: Organic catalyst usually a pretein that
speeds up a reaction in cell due to its particular
shape.

Euknryotic cell: A type of cell more complex
than a prokaryote that makes up the bodies of
plants, animals, protlsts and fungi, a plasma
membrane encloses - that cytoplasm which

 contains organell d the nucleus.

 Exocytosis: The active transport of materials
~ out of the cell by fusion of cytoplasmic vesicles
~ with the plasma membrane.

 Extinction: The elimination of a species occurs
~ when the last individual member of a species

N
)

: n: The passive transport of
y a specific carrier protein in

is down a concentration gradient, and no
additional energy has to be supplied. '

Fertilization: The union of male gamete and a
female gamete. :

Filtration: The movement of a material through
a membrane as a result of hydrostatic pressure.

Flagellum: Long whip like moveable structure
extending from the cell and used in
locomotion.

Fluid mosaic model: The-modern picture of the
plasma membrane in.which protein molecules
float in phospholipids bilayer.

Fungus: A heterotrophic eukaryotes with
chitinous cell walls and body usually in the form
of a mycelium of branched, thread like hyphae or
unicellular. Most fungi are decomposers, some
are parasites.

G

Gall bladder: in human beings, a sac attached
to the under side of the liver, where excess of
bile is stored and concentrated.

Gamete: A sex cell; the female gamete is the
egg, the male gamete is the sperm.

Gametogenesis: Formation of gametes.

Gametophyte: The haploid phase of a plant life
cycle that alternates with the diploid phase.

Glycolysis: The breakdown of glubose during
cellular respiration, which results in the formation
of ATP and pyruvate.

Golgi apparatus: The delivery system of
eukaryotic cell, it collects modifies, packages
and distributes molecules that are made within
the cell.

H

Haemoglobin: Iron contains protein in red blood
cells that combines with oxygen and transports
oxygen.



oxldizad o carbon dioxide also w.

"- c_:ycle._

Lacteal: A lymphatic vessel within a villus h&{r '3

“small intestine that helps pass nutrients into m
lymph and blood during absorption.

Liver: A large complex o ying just under the |
diaphragm _that perfi over ﬁye ht!ndreq,
function in the b@ including aiding in the

digestion of Inpl%’tb
lnter-breedmg between
different parents. e M- 5;2‘5
wir A _ Macr Jlecules: A large orgamc molecule
ved inorganic minerals. l@g many functional groups.

talmng a higher concentration .’@iosis: The two stage process of nuclear
-Iewer concentratlon of water than S division in which the number of chromosomes in
% cells is halved during gamete formatlon

e‘rri_e’n’t that is capab Bf Metabolism: All the chemical reactions that take
‘gafa’ and is to be t by - place within a living organism.

7a_'nd axperimér\?a@- ' Mitochondrion: An oval, sausage shaped or
s , thread like organelle, bounded by ~ double

membrane, breakdown fuel molecules for cell
work, :

Mltosls ~A process of cell division that produces ] |
two identical cells from an original parent cell.

Monera: The kingdom that consist of bactoﬁl.,f} :'-
.cyanobacteria and Archaea.
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‘ ”a plant needs to grow such
, oxygen and nitrogen.

haqus: Tube that transport food from
 to the stomach. : ’

nesis: Production of female gametes
00) by meiosis.

psis: A special form of diffusion in which

er molecules move from an area of higher
entration across a differentially permeable

- Osteomalacia: Softening of bones by
~ absorption of their calcium salts.

Matlon The loss of an electron by an atom or
- ‘ I le.

~ Oxidation-reduction: A chemical reaction in
~ which one atom or molecule gains an electron

while the other atom or molecule involved in the
' ion losses an electron. '

ative phosphorylation: Process by which
production is tied to an electron transport
em that uses oxygen as Qﬁgﬁiﬂal acceptor,
rs in mitochondrion. ® ‘

reas: A Iorﬁand that lies beneath the
'and is surrounded on one side by the
the duodenum, it secretes a number of
> enzymes and the hormones insulin and

rhythmic wave of contraction by
, oesophagus that moves food
“of the small intestine

- of organic matter, macréphages and.h Butrc

are phagocytes.

Phloem: Cells, which transfer food materials
synthesized by the leaf to other parts of the plant.

Photolysis: The photochemical splitting of water
in the light dependent reactions of

_ photosynthesis.

Pinocytosis: A type of endocytosis in which a
cell ingests liquid materiat‘@&taining dissolved
molecules. D

Plasma membrafhe: A thin structure that
encloses the cefl.and through which all materials

~ entering or Jéaving the cell must pass.

Plasmolysis: The shrinkage of cytoplasm and
the pulling away of the plasma membrane from
the. cell wall when a plant cell losses water
usually in a hypertonic environment.

Plastids: Membrane bonded organelles
occuring in photosynthetic eukaryotic cells,
include chloroplast, chromoplast and leukoplast. ;

Polymer: A molecule built up from repeating
sub units of the same general type
(monomers) such as protein, nucleic acid or
polysaccharides.

Prions: An infectious agent that consists only of
protein.

Prokaryotic cell: Cell that lacks a nucleus and
other membrane-bonded organelles includes
bacteria.

Proteins: A large complex organic compound
composed of amino acids.

Pseudopodium: A temporary extension of an
amoeboid cell that is used for feeding and
locomotion.

Pulse: Alternate expansion and recoil of an
giorp s

=




I | 'nslocatlon ‘
material (dlssolved

plant. g = il
Transpiration: The process by which wa
vapours leave a leaf. -

L gl

Vein: A blood @m that brings blood to

heart. » %
w &

. v@potentlal Free energy of water, water
ential of pure water is zero and that “] g

cé olutions is a negative value.

name of ribulose
ylase, the enzyme that &
on of carbon dioxide wuth\Q ‘ x
he Calvin cycle. é’ :

Q) Xylem The vascular tissue that conducts W
) ' and dissolved minerals in plants. '

‘sperm by Z

ne in the human
n latticework 7 ‘haplmd nuclen of a sperm and egg the
SE ovum.
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