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| BIOLOGY ' Q

/ 1. Introduction

ologY - pranch of science in which living beings are studied
or Life & LOgos = Study. Therefore study of life is called biolo
D bi ology wWas ﬁrs:t coined by Lamarck and Treviranus in th =
The tEBiﬂ ogY has two main branch. e year
| gotany: study of different aspects of plants, Theophrastusis known
jather of Botany-
, Zoology : Study of various aspects of animals, Aristotle is called
el 7oology as well as Biology.

ortant Terms of Biology :

Imp ;
' Anatomy : Study of internal structure of organism.
Agrology : Soil science dealing specially with production of crop.

Agronomy : Science of soil management and production of crop.

Agrostology - Study of grass.

Arthrology : Study of joints.

Apiculture : Rearing of honey bee for honey.

Anthropology : Study of origin, development and relationship between
the culture of past and present human.

> Anthology : Study of flower and flowering plant.

b8
> Biometrics : Statical study of Biological problem.
.

> Angiology : Study of blood vascular system including arteries and
veins,

> Andrology : Study of male reproductive organ.

Bryology : Study of Bryophytes.

Biomedical engineering : Production and designing of spare part for
Overcoming various defects in man. €.g-. artificial limbs, Iron lung,

Pacemaker etc. '
for wilful

> Biotechnology : Technology concerned with living beings

Yy vree

Manipulation on molecular level.
Bacteriology : Study of bacteria.

g}’tnlﬂg}r : Study of cell. b
) T

ﬁtgﬁ:;lﬂg}’ - Itis Ehe study of effect of low temperature 01 015

':I ; " - N

CaE?. Clones are geneticaly identical indivi
‘ology : Study of heart.

E"i|‘fl.::?;ml:“hj'r : Study of population.

g hi;fllun : Random movement of mnlem.llesf

3 €f concentration to lower concentration:

Dermg v
\ tology : Study of skin. A

10N
or gases from a regio

e

jon
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Lucent’s General Knowledge

Dendrochronology @ Counting and analysing annual Browth 4,
tree to know its age. _

Ecology : Study of inter-relationship  between
environment.

Evolution : Study of origin of life, variation and form
species.

Embryology : Study of fertilization of egg, formation of 2YBote 5
development of embryo.

Eugenics : Study of factors connected with the improvemen of hum
race,

Euthenics : Study of environmental condition that contribuge the
improvement of human beings.

living and the
t

Euphenics : Treatment of defective in heredity through Beneticy
engineering. ;

Ethnology : Study of science dealing with different races of human
Ethology : Study of animal behaviour in their natured habitats,
Etiology : Study of causative agent of disease.

Entomology : Study of insects.

Exobiology: Study of possibility of life in space.

Floriculture : Cultivation of plant for flower.

Food technology : Scientific processing, preservation, storage and
transportation of food.

Forensic science : Application of science for identification of various
facts of civilian.

Fishery : Catching, breeding, rearing and marketing of fishes.
Forestry : Development and management of forest.

Fermentation: Process of in-::nmplete oxidation that accur in microbes

and other cells in absence of oXygen, leading to the formation of ethyl
alcohol.

Genetics : Study of variation and transmission of heredity charactef
from parents to their young ones.

Growth : Permanent increase in weight, volume and size of an
organism, :

Genetic Engincering : Manipulation of gene in order to improve "
organism, '

Gynecology : Study of female
Gerontology : Stud
Gastroenterolo
their disease.

Hypertonic: When two
sol at ion which have

Hypotonic : In two so
called hypotonic

reproductive organ.
BY : Study of alimentary canal or stomach, intestin®

solution have differcut sdute Eﬂﬂ‘:‘?""ﬂ,ﬁﬂm
higher concentration is called hypertonit

oy 18
= u tlﬂl‘
lutions which have lower solute ﬂ'ﬂ“':er_lt.rﬂ_:

y of ageing, and |

i |
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Hpm-_"n:'lllh"'t'”“"' I ,nlma s who have constant bod
4 cl"f-'d hom«e thermic or warmblooded anima],

His rology -Study of tissue organisation and the

Y li.'lhpuratuw are

|r:nh:-malstru::turr_-with

r he help aof microscope.
ygiene . Science taking care of health.
{ydroponics | Study of growing plant without s0il in water which
ic

i

contain nufrient.

Haematology :Study of blood.

H,_-I_mlu]ug}' 3 Sl'l.lt'l}" of liver.

(chthyology : Study of fishes.

[mmunology : Study of immun system or resistance of body to disease
Kalology : Study of human beauty. .
vietazoans : All multicellular animals are called metazoans.
Monpecious Plant which have both male and female flower
Morphology : Study of external structure,

Microbiology :Study of micro-organism like virus, bacteria, algae, fungi

and protozoa.
pMolecular biology : Study of molecule found in the body of living

e e Ll B e e i

o

OTganism.

Medicine : Study of treating disease by drug,

Mammography : Branch of science which deal test of breast cancer.
Mycology : Study of fungi.

Nutrients : Chemical substance taken as food which are necessary for
various function, growth and heath of living,.

Neurology : Study of nervous system.

Neonatology : Study of new born.

Nephrology : Study of kidneys.
Osmosic - Movement of water molecule across semipermeable

membrane from the region of its higher concentration to the region of
lower communication.

Y YOy

Y r ¥ ¥

b
1 Odontology : Study of teeth and gum.
L Usteology :Study of bones.
4 ﬂ"““'”g}' : Study of cancer and tumours. o
Obstetries - Science related with care of pregnant women before, Quring
n ?jn-:i after child birth.
» Dn:[h“'“g}' : Study of birds.
Pithalme] :
S ology : Study of eyes. ; otery
sjr;thﬂpuudim : Diagnosis and repair of disorder of locom
A oem,
a SR t o lhE
.I H‘I.]l‘h}p[aniki.ﬂnﬁ : Mi-:ruﬁ-fﬂpif Drgaﬂiﬁm Whllﬂ‘l FIISSI'ULIF floa
I3 f'a-EE' nf watel_ l‘]"l ..r
i . urﬁ&ﬂisﬂl for thel

'ﬂh‘jsite : Organism which depend on other living

|

I
| dang shelter, ' 3 '
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Lorewerit's General Knowledge

+ which change their body tey

] wmic @ Organisn
Paikilothermig w Ihese are also cailed cold blooded

according to surrounding.
Pigment @ A substance which a .
-:l;lnmphy.*'ll found in green leaves.

Paleontology . Study ot fossils. |

tion of various svstem of organiss

Pera
: ang
1151\11-1‘ light of certain “"a""ElEn

Physiology © Study of unc
I‘.'||.huh1-.:~. - Study of diseases, effects, causable agents and tranemie..
of path :1§;L=|1:=. o .
Pomology : Study of fruit and fruit vielding plant.

Pevchiatry © Treatment of mental disease.
l‘:a;;rh-.\h'-gr - Study of human mind and behavior.

Pisciculture : Rearing of fishes.

Phyeology @ Study of algae.

Paediatrics : Branch of medicine dealing with children.

Parasitology : Study of parasites.

Photobioloay © Etfect of light on various biological processes,
Mhviogeny © Evolutionary history of organism.

Phyvsiotherapy © Treatment of body defects through massage and
CXCTCISe.

Radiology © Science dealing with the etfect of radiation on living beings
Rhinology @ Study of nose and oltactory organs.

Sonography @ Study of ultrasound imaging.

Saurology @ Study of lizards.

serology - Study of serum, interaction of antigen and antibodiesinthe
blood.

Sphygmology : Study of pulse and arterial pressure.

Taxonomy : Study of classification, nomenclature and identification of
Organism.

Telepathy - Communication of thoughts or ideas from one mind ®

another without normal use of senses. In other word this is the pox
of mental contact,

1'|'L1|1_‘I‘II|'|--L'|['||' H["i.l."tlll"{' 3 :'_;l.'i.l."'l‘l.l.:'f H-f I-“'-‘ﬂ“.lh care ﬂ“{l t“"‘ﬂt'ml,‘ﬂt ﬂf I.'i.ﬂnﬂ:’ﬁ
animals,

2. What is living ?
The word living cannot be defined.

]'|lul;'|._" are cerkain [']‘Ii'll‘.'l{'hbr:-'. I,'n.r “‘hil‘h can l’"t.‘ -.ﬁ:-‘.iinguiﬁlwl-{ fnm'l.

living, 4
& u 3 5 . . . “‘
'h: Corowth : Inerease in the number of cell or mass is called E:n
[1 l I":-t"':l"ll'ﬂI W h_“_'l"“..‘ i l A : . fih.“lr‘
SLAVIIG Oy 3 hAh (IS O
Kind, B organism produce young«

(i) met b s Ch T g 4 § et i"z‘ll‘
3 ; el emical reaction occurring inside a living =
(iv ) H-._'Hp-l. MAsL = 5 L"{mdl

of stimuli; Living have the ability to sense the
of the ]

ir surrounding and respond to these stimuli
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:", Cl!‘ﬁqi[il‘ﬂlil.r‘ ll-r U’I}Tnl.‘i"b]n

s miﬂiun:-t}mf organisms, It is impossible
y. Classification means to cateporie
srudy of an individual of a group
¢ of that group.

tostudy eachindivig ual

5 Organism intg different

Bives us the ide.

roups: a of rest of

the membe

I_‘:""I"_-HFLIII\II'Lh} .'-I.” I'-.'III'H:'l'I‘I.iHI'I'l 'i'l'lt o by k[n gdﬂn-m _ P-lri_-”?ﬂ-fl.'and -‘:'lﬂ. 1i
] s e ; i S y A LIy ali;
< his boak :,r._;ﬁrrpn.'r a J\.amm .Thef oundation of mogde rn classificati ;i
costem was laid in the line of classif 1calion system started by ' L in n:, 0
e J = b LS,

Therefore Linnaeus is called “Father of Taxonomy’. Due to disput d
sition of organism like bacteria, virus, fungi and euglena l.hé-:r"euie
peed of recon sideration of system of classification. ' 5a

five Kingdom l’.'."I.tﬂ*‘-iﬁc.l'. l.i““.

» Five Kingdom C|'.‘i:_-‘-t'=ll:l.c.‘llll'lﬂ was proposed in 1969 by R.H. Whittaker
Thecriteriaof classifving organism into five kingd s mmpfm-inrr
of cell structure, complexity of body of organism, mode of nutrition, life
style and phylogenetic relationship. ¥

Living vorld
|
v v v Y \

Monera Protista Fungi Planatae Animalia

L.Monera:ltincludesall prokaryoticorganismlikebacteria, cynobacteria
and archiobactera. Filamentous bacteria also come under this kingdom. All
erganism of this kingdom are microscopic.

2. Protista : This kingdom includes unicellular form usually found in
yuatic habitats. On the basis of mode of nutrition they are autotrophic,
parasitic, and saprophytic. Diatoms flagellates and protozoa come under
this kingdom. Euglena have both heterotrophic and autotrophic mode of
mtrition. So, it is placed between plant and animal.
3. Fungi : This kingdom includes non-green plants. It has saprophytic
'Tmtﬁﬁﬂl'l and gmw[ng on dead and deca}'ing nrganic maftter. The cell wall
stimposed of chitin. Example : Mushroom, Mucor, Albugo etc. )
4 Planatae : This kingdom includes all plants except some algae,
4oms, fungi and member of monera and protista. ol

%. Animalia : Almost all animal comes under this kingdom except
!melﬂan_

I
Yinomig) nomenclature : There was the need of uniform international
" - x : " - r
:Hmmg of organism. In biology every organism 1is grven mi Tﬁﬁir
"Mes. The first name is genus name always started with capita

ol i . For example
.- second name is species started with sma!l letter R
Homeo is the name of genus,

entif | :
Whos ficname of human is Homo sa piens.
@

Eﬁfnt'ﬁ One species is sapiens.
i
My ¢ Names of some Organisms
n 5 o3
i 7 ana tigrinad
Car Homo sapiens Frog e fET Jaris
Canis fami

i Felis domestica Dog
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Cow Bos indicus Housefly Musea tfﬂnu‘sl‘h‘

Mango Mangifera indica Rice Orvza sativ, y

Wheat Triticum aestivam  Tea Pistim sagy Vium

Gram Cicer arigtinum Mustard Brassica Sy,
Fis

4. Study of Cell
= Cell : Cell is the basic structural and funclional unit of life,
= The word “cell” was first coined by British scientist Robert f4,,,
vear 1665,
The smallest cell is Mycoplasma gallisepticum.

!I.ll.' 'i_|'| “.IIEI

> The longest cell is Neuron.
= The biggest cell is egg of Ostrich.
> Schilden and Schwan established cell theory in the vear 1838.39,

Main features of the cell theory :

1. All organism are composed of cell.

2. Body of every organism is made of cell.

3. Each cell arises from pre-existing cell.

4. Every organism starts ils life from single cell.
Cell is of two kinds

1. Prokaryotic cell : These are primilive cell having three basic
structure of typical cell but lack nuclear membrane. Nuclear material is
present in a region of cytoplasm called nucleoid. Other membrane bound

organelles are absent such as mitochondria, ribosome, golgi bodies ete. Ex-
Virus, bacteria and cynobacteria are Prokaryotes.

2. Eukaryotic cell : These are complete cell which contain membrane "
bu‘um:l organelles and nucleus. Unicellular and multicellular plant and
animal have Eurkaryotic cell. ]

Difference between Prokaryotes and Eukaryotes

Prokaryotes Eukaryotes
1. Size of cell is generally small, 1. Size of cell is generally large l
2. Nucleus absent.

!-J

Nucleus present.
ol contain  single chromosome 3. It contains more than o
which is circular in shape. chromosome
4. Membrane bound
cell organelles 4. 5 present.
s ey i Cell organelles p
B 1wl I“I
3 E:::l:ié;{ﬁmn takes place by fission 5. Cell division takes plac® ™ |
b mitosis and meiosis. |

> Stru ' i
cture of typical cell : A ceol] have following structurc.

1L . 2
Cell wall: In plant cell there is a rigid cell wall which is non

and freely permeable. [ti e
£ 4 5 IMN& d_ w4 provl L
and rigidity to the cell. ade up of cellulose and chitin. It p -.,

Jiviné
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gmbrane: [t is also known as plasma membr
i % R, ANCwhi

2o covering of animal cell. In plant cell it is found within crlilczrf?lrm

he plastic living, double layer, permeable membrane. It is mad o

i thite 4 molecules. e up of

hos holipi
P punetion ¢ [t regulates movement of molecules inside and outside of

I}': fL’"-
3. Fro

toplasm - The whole ﬂl_.Jid present inside plasma-membrane is
pplasm. The name protoplasmis given by Purkenjein 1839, Protoplasm

Fn! e up of various chemical substances like water, ions, salt and organic

B . the living part of cell. Protoplasm is divided into two parts

m[ﬂEEﬂlE' [t1 _
4. Cytoplasm - The fluid found outside the nuclear membrane.

g. Nucleoplasm : The fluid found inside the nuclear membrane.

. Mitochondria : Discovered by Altman in the year 1886. These
e cylindrical, rod shaped or spherical structure found in cytoplasm. It is
grrounded by double layered membrane. Inner membrane has many fold
called cristae. The fluid present inside mitochondria is called matrix, which
qntain many enzyme and co-enzyme.

Function : Mitochondria is the respiratory site of cellular respiration.
witochondria synthesize energy rich compound ATP. It is also known as
“Power Hosue” of the cell.

5. Golgi bodies : Discovered by scientist Camilo Golgi. Golgi bodies
are made up of group of tubes, vesicles and vacuoles. In plant it is more in
! number and here it is known as dictyosomes.

§  Function : It work as storage, processing and packaging of material.
It also involved in the synthesis of cell wall, plasma membrane and
lysosomes,

6. Endoplasmic reticul
{ diucture found in cytoplasm is called endoplasmic
with the nucleus on one side and on other side it
Membrane,

Function : Endoplasmic reticulum help
supporting framework of cell.
fﬂun':i. atﬁaibhzi{“me s Bsaomencee I,}F FE.'-I‘T :
| of J_-jbﬂnu':]':: ied to the endoplasmic reticulum or in fre
“ucleic acid. (RNA)
Lu“cti““ : Take part in protein synthesis.
'h““nd@d}'ﬂsmﬁ“‘“e : Discovered by De Duve. Thesq are sac like
5 Fun ¥ single membrane and contain hydrolyfic eNZyIme. .
1!"““51 ction ; It helps in intracellular digestion. The En?.}l'n:IE' found in
s may digest the entire cell. So it is also known as SuICldﬂl_hﬂE.
taking pacel:"trusﬂmﬂ : Discovered by Boveri. It is only found in :u:nn‘ml CE.H
1' ﬂ“r"trimﬂlft in cell division, It is not bounded by membrane consist of two

am : Membranous network of tubules like
reticulum. It is attached

is joined with plasma
s in the distribution of material.

de. Small granules like structure
e state.It is made up

structure '

during cell division.

(a) Chloroplast

£l

mmﬂpllad :Only found in plant cell. Itis of three type
st (c) Leucoplast.
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e . These are green pigment found in green
{a) Chloroplasls : [hese are § e g B . . pl
invulucir'l'lf'lmlul;}’nthuﬁiﬁ,fiﬂ;iliﬁ known as’ Kitchenof the cell”. Chl o, o

i Oplagy
iz bounded by two unit membrane having grana and stroma. Gra

- : s N2 ars)
membrane bounded sac likestructure foundin st_ack_f-. containing chlpeg
molecule. Stroma is the matrix present inside the ch{ﬂrmplagt whid
contain pholosyntheticenzymes and starch grain. Granum is the site of|;
reaction during photosynthesis while stroma is the site of dark reactjon

Function : Chloroplast provides gree

n colour to plant & take part in |
photosynthesis.

(h) Chromoplast provides various colours to the plant.

(¢) Leucaplast is colourless. It stores the food in the form of starch, g2y

&r protein.

11. Vacoule : These are fluid filled single mem_brang bounded, dead
organelles of cell. In plant cell it is larger in size but in animal it is smaller
in size. '

Function : It helps in esmoregulation. It stores toxic metabolic waste.

12. Nucleus : The nucleus is a spherical, centrally located is a major |
struclure found in the cell. In plant cell it is shifted towards periphery.
It is bounded by double layered nuclear membrane having pore. Within
nucleoplasm nucleolus and chromatin material is present. Nucleolus is rich
in protein and RN A, Chromatin materialis thin thread like structure forming
network. This is made up of genetic substance DN A (deoxyribo nucleicacid)
and histone protein. During cell division chromatin breaks into pieces and
forms chromosome.

Function: It controls all the activity of cells. So itis also known as “contral
room “of cell. Chromatin transmits hereditary characters from parents to
their offspring.

Difference between Plant and Animal cells

Plant cell Animal Cell
1. Plant cells are larger in size, l. Animal cells are generally
smaller in size. [

2. Cell wall present, made up of 2. Cell wall absent.
cellulose and chitin,
3. Plastid present. 3. Plaslid absent. ,
4. Cenbrosome absent, 4. Centrosome present. .
3. Vacuoles are larger in size 5. Vacoules are smaller in size.
Chromosome

mes.
pwi
cturé

=~ C.hlmmnsnme is thread like structure found in the nucleus. [t bec?
visible ':!uring cell division. Each chromosome is made up ©
chromatids joined together at a point centromere. Bead like stit
found on chromosome is called gene. Genes are made up a
(deoxyribo nucleic acid) which is {he carrier of genetic informa tion fro™
Beneration to generation. In some viruses RNA is the ger‘l.Etif mat

called rietrovirus, In prokaryotes there is only one chromosome®
bacteria and viruses,

=
<
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wyotic cell posses many chromosome. A particul
Jefinite number of chromosome in their cell

i d;pmid. The set of unpaired chromosome

ka
r iy

ar kind of species
ave

which are in pair

GI;TI:‘;?E: have haploid set of chromosome, s called haploid,
- mber of chromosome in different organism
:;:F-im‘l = PH?TE DHH s palrs; Horse 32 pairs
gnpsnzee 24pais Human - 23pairs. Wheat 21 pairs
cat 19 p?lrs Frog 13 pairs  Tomato 12 pairs
anion 8 pairs  Pea 7 pairs  Ascaris 1 pairs

. Nucleic Acid: I“:I'-“?l'?i': f“_:j'% is complex organic compound found in cell.
"t contains special genetic instruction in coded form. Nucleic acids are
ﬂf Wi ki.ﬂds-

A Deoxyribo nucleic Acid (DNA) » Frederic Meischerwas the first who
olated DNA from the nucleus of pus cells. DNA is a macromolecule in
which large number of nucleotides are present. Chemically a nucleotide has
hiree cOMponEnts. (1) Nitrogen base (2) Sugar (3) Phosphate group.
~ Nitrogen base are of two type—Purines & Pyrimidines. Purines

contain two nitrogen base—Adinineand Guanine. Pyrimidine nitrogen

baseare Thymineand Cytosine. Thus there are four kinds of nuclectides
present in DNA.

Watson and Crick give the structural model of DNA —

1. DNA molecule is consists of two polynucleotide strand, forming a
. double helix. Each strand has a backbone of sugar and phosphate. Nitrogen
| base is attached to the sugar.

2. Nitrogenous base of the two strands of a double helix form a pair
with the help of hydrogen bonds. Adenine pairs with thymine where as
puanine pairs with cytosine. Adenine and thymine are complementary to
each other and cvtosine is complementary to guanine. Hydrogen bonding
between nitro genous base holds the two strands together. This structure can
be compared with the steps of spiral staircase,

Function : 1. It contain genetic information in coded form.

r 2. DNA synthesise RNA.

Note: DNA s mainly found in nucleus. In small amount it is also found in
mitochondria and chloroplast.

uhe : Gene is hereditary unit which is made by a segment of DNA
on the chromosome.

up B. Ribonucleic Acid (RNA): RNA is single stranded nucleic acid made
Phosphate, ribose sugar and nitrogen base uracil, adinine, guanine
UsIne. It is found in nucleus as well as cytoplasm.
" 0f three kind.

.
! m'hEnUMEHEE“E'-'T RMNA (mRNAY: It brings the massage from DNA found
' " Ri €us to cytoplasm in the coded form. o
£ Protejy E;EE_?ES"_“M RNA (*RNA) : Present in ribosome which i

| T

s the site of
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f IRNAD ;I is the carvier of amino ackd angd

3 Transter RNA( Mg

it to the ribosome.

Ddifterence between | E4RY

I

Furn'“un LH\-"I‘III'IL"‘.‘-'riri ol '|:‘|'I'1.l|l‘il|-
A and DNA

HKNA

DNA e
1. Sugar is ribose Ly pe,

Sugar is deoxyribose lype.

. iosey
[tcontains the baseadenine, thymine =,
and eyvtosine and guanine,

It contains uracil in lap
thy mine,

r'hf

It is double stranded structure. 3. Iis single stranded struegyg,

4, Itis found in I"“'”""'I"““ﬂtld

It is mainly found in nucleus.
] cyloplasm.

Cell eyele :1tis the sequence of events in which cell duplicates its gene
malerial, synthesise the other constituents of ¢ S and ultimately divige
into twio ;1.:11|g|1tur cell.

Cell Division : The process in which cell increase in their number
cell division. It is needed for growth, development and repair of body.
There are mainly two kind of cell division.

A. Mitosis : Mitosis cell division occur in somatic cell which 1ake

part in growth, repair and development. In unicellular organism asexual
reproduction takes place by this type of eell division,

T,

Significance of Mitosis : 1. After Mitosis cell division one cell divided
into two daughter cell in which number of chromosome is equal to the
parent cell.

2. Uncontrolled Mitosis may cause tumor or cancerous growlh,
B. Meiosis : 1, Meiosis cell division occur in reproductive cell, This type

of division takes place during the formation of haploid gamete. ie ova &
sperm.

2. It is also known as reduction division during which cach daughter

cell have haploid number of chromosome,

3. Four daughter cells are produced from one meiotic cell division.

Terms related to cytology :

T,

-

4

f

f

Y

I'xﬂr_'lrr{'lkil'll'."!-.‘riﬁ : Division of "lIC]ELlE dl-ll'i ng cell division {“”L"
Karyokinesis.

Cytokinesis : Division of cytoplasm called cytokinesis.

D‘I‘]“‘F] : Two complete set of chromosome is called diploid, found in
somalic cell,

Haploid : Single set of chromosome in cell is called haploid found 10
gametes,

ch:ﬁ.r.nu; Over Exchﬂngﬂ of genmic material between two non Hiﬁ.{ﬂ

i - e - y
f:::;mﬂlldﬁ takes place during meiosis cell division is called crossifé

Hnl‘nt‘lluj;uuﬁ chromosome : A pair of chromosome having same sk
and shape bearing corresponding gene,
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th"np F, I' e = + L i
II":'I .}r .

Genoty
The membrane surrounding the vacuole

ast:

=

L TL'IllInI-1.E

embrane : The basic trilamilar structure of cel] memb
rane.

;_ ynit M
y 5. Genetics
The process f}f transfer of hereditry character from one generati

ot generation 15 called Genetics. Johan Mendel is knnwng as ES::.': i—?{

Aotics. Mende_l experiments were based on cross breeding of two pea plant
contrasting characters for same feature i.e. tall and dwarf charlzcler
are for height of plant. He extended his work by two or three pair
of contrasting characters called dihybrid and trihybrid cross. He concludes
some result on the basis of his experiment called Mendel’s law.

1. Law of paired unit : Mendel proposed that when two dissimilar
unit factors are presentin an individual only one is able to express. One that
expresses itself is deminant unit factor while other which fails to express is

recessive unit factor. For example tallness is dominant over dwarimess.

2 Law of dominance : Offspring of cross breed parent only show
Jominant characters in F; generation.

3. Law of segregation : In F, generation both the character which is

governed by gene is separated.
4, Law of independent assortment : During dihybrid and tribhybrid
coss two or three pair of characters are taken. These characters segregate

separately without depending on other in F, generation.

h;wil‘lg.
of |:']?""t

Term related to genetics :
> Linkage : Linkage is an exception of Mendel law. When two different

gene are present on the same chromosome their effects take place
together insted of independently. This phenonmenon is known as
Linkage. The word linkage first coined by Morgan.
> Mutation - A sudden change in the gene which is heritable from one
generation to other. The term Mutation was first coined by Hugo de
Vries.
* Variation : When characters are transmitte
generation there is some change. Change in
of gene in offspring takes place they looks di
This phenomenon is known as Variation.
Chromosomal aberrations : Any change in chrom
ET“WH as Chromosomal aberrations. 1 P,
oning : It is a5 of producing many ! ,
Single '-E:l'll ha viiggzcnizsgengﬁc cha ra%tcr - his mother. Ex: Sheep Dolly
htras produced from single cell,
rl:;lipmﬂnﬂ}' - It is the pnl::'ntinl ability ©
» I\I::ﬁ:ﬂ’lﬂ plant. |
the pul._-m:;,r - It is the putenuﬂl a
ell of animal body.

B I |

d from one generation to next
~haracters by recombination
fferent from their parents.

osomal structure 15

f a plant cell to grow into 2

bility of a cell to develop any kind of
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~ Genetically modified organism (GMO):Manipulationof genep,, .
or joining the segment of DNA to !:_!.'-'L d}‘*"ill‘t“:l_ V.ﬂl'i'-.‘l'tu:a of Organ; g
called genetically modified organisai. This is also known ag it
engineering.

=  Autosomes - Chromasomes found in cell which are FeSPOnsih,
characters other than sex are called autosomes. ' fog

Sex Chromosome : The pair of chromosome which determipg

of organism is called sex-chromosome.

Human have 23 pair of chromosome in which 22 pair are M os0m,

1 pair is sex chromosome.

Genome : All gene presentina haploid cell is called genome.

Y

tI'IIL‘ E'U'.I

ang

1

6. Sex Determination in Human

In human male sex chromosome is ‘XY', where as in female
chromosome is XX. During gamete formation in male half of the sperm
contain ‘X’ chromosome while other half contain “Y’ Chromosome, In femgl,
all gametes contain only one type of chromosome that is “X". Thus when
male gamete i.e. sperm carrying ‘X’ chromosome fertilize an ova, the zygote
develop into female, When a sperm carrying “Y' chromosome fertilizes an
egg. zygote develops into male.

Female Male

Parent —

50% : i
Camoetes —s e

Off springs —

Female Male Female Male
Sex determination in human

Sometime sex determination is regulated by environmental factor In

some reptiles temperature determine the sex at which the fertilized €285
incubated. —

~ g £l I'lﬂ -
In human each cell contains 46 chromosomes, Any addition or reme!
in the number of sex chromosome or autosome cause genetic disorder

L. KlinefelterSyndrome:Whenamalehaveanextra X orY chromosot
in s?x_chrnm osome then the condition will be XXY or XYY instead of ?ﬂ: -
individual with this syndrome have masculine development but femirt

i ame
dwu.;]npment 15 not completely suppressed and the individual bee?
sterile,

In female when extra X chromosome is present instead of XX th ¥ ain
normal development but limited fertility, Mental retardness is also

i . o ) <
this type of syndrome. Number of chromosome became 47 insted d i 0l

F . 1w
2. Turner’s Syndrome : When female has single sex chromoso?



Biclogy
523
*s Syndrome : When an extr
3, Down's _ xtra chromosome is ad
t nsﬂmal chromosomes this lea:d to dEVElﬂF Down’s 3}"111;:*0?:: ;ﬂili?'.t
aul ersunbecameMangnhsm.ThePE,.Eﬂn i i - In this

me P :
;};ﬁfded an imagular physical structure is present. entally retarded, eyes
4. Patau’s Syndrome: 'ljhis type of syndromeis develop b .
of autosomal chrOINGROTR I 13th chromosome. There igpajrc?:: ?::::ni::
fne lip and person is mentally retarded. Discase due to change in gentical

_situent of chromosome.,
.1 1. Sickle Cell Anaemia : In this disorder erythrocytes destroyed more
capidly than normal leading to anaemia. These occur due to change in 11th
qutosomal chromosome.
7. Phenylketonuria:Itis an inborn error of metabolism which result in
mental retardation cause due to change in 12th autosomal chromosomes.
3. Haemophilia : Gene responsible for this disorder is linked with sex
chromosomes. This disease lead to failure of blood clotting.

8 4, Colour blindness : This disorder lead to failure to distinugished
red & green colour. The gene responsible for this disease is situated on sex

chromosomes.
3 Number of Chromosomes in Different Organisms :

| Pigeon 80 Dog 78 Horse 64
Chimpanzee 48 Potato 48 Human 46
Rabbit 44 Wheat 42 Cat 38
Frog 26 Tomato 24 Pea 14
House-fly 12 Mosquito 6 Ascaris 2

7. Organic Evolution

More and more creation of organism by gradual changes from low
categories animal to higher animal is called organic evolution. There are
several evidence regarding organic evolution.
> Homologous organ :Organwhich are seendifferent duetousein various

function but its structure and embryonic development are similar. Ex

~ Flipper of whale, feather of bat, forelimb of horse, Paw of cat, and

hands of human.
similar due to be used in similar

£ " ""‘“ﬂlﬂgﬂus organ : Organ which looks :

i function but their internal structure and embryonic devel-::r]?m_ent ari

F different. Ex — Feather of butterfly, bats and pbirds all looks similar bu

J’f‘l:-:r - “‘Eil:intemal structure and origin are different. .

d Vestipial organ : These are organs which appear funciim I

& Ofganism but functional in their ancestor. For examp e ﬂfmﬂfﬂhumﬂm

V dPpendix of large intestine and nictitating membﬂzl even Now.
F A 'miform appendix is functonal in herbivorous ma LA

u,lg.i Fn?'ﬁﬂﬁ ~Fossils are the remains of ancient plantor animal P

hE *Vidences for evolution. Examp!e—ﬂrd'meﬂptﬂ'f}’- .

£y Archaeg e 1< Jook like bird but bear a numbero tures |
i f pleryx : It is a fossils look like bir © ves and reptile.

f;e ke ound in reptiles, So, it is a connecting link betweer ‘
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Theories of evolution

1. Carolus Linnaeus (1707 - 1778) contribution to claﬂﬁiﬁf-‘aﬁu
provide an evolutionary relationship among the organism. He ik als?.
supported an idea that no species is new. Each and every species Originage
from some pre-existing species, I

7, Jean Baptist Lamarck (1744 - 1829) tried toexplain the evolutions
process in hisbook Philosophic zoologique. The theory proposed by Ly, ik
is known as theory of inheritance of acquired characters. Acmrding to thic
theory use and disuse of an organ lead to acquiring change in the featyreg
of that organ. These changes are also inherited to offspring. The favourap),
changes after long period of time result in evolution of new species. By
Lamarckism was very strongly criticised by August Weismann,

3., Charles Robert Darwin (1809 - 1882) explain the evolutionary
principle in his book ‘The origin of species’. The theory proposed by
him is popularly known as ‘Theory of natural sefection’ or Darwinism,
Darwin explained that despite having the enormous potential of fertility,
the population of organism remains within a limit. It is due to struggle
between members of same species and different species for food, space and
mate. Struggle eliminates the unfit individual. The fit organism possess
some variations which are favourable and they can leave the progeny to
continue the favourable variation. The variation when accumalated for long
time give rise to origin of new species with progress in genetics, the sources
of variation were explained and Darwin’s theory was modified. Now the
most excepted theory of evolution is Modern synthetic theory, in which

origin of species is based on the interaction of genetic variation and natural
selection.

BOTANY

The study of different types of Trees, plants is called Botany.
Theophrastus is called the father of Botany.

1. Classification of Plantae
In the year 1883, Eichler has classified the Botanical world as under:-
Plant Kingdom
Cryptogames

Phanerogames
(Plant “Iithm“ seed) (Seed bearing plant)

{ ! } { -

Thalophyta Bryophyta Pteridophyta Gymnospermae Angiosperma®

v | ) i Jﬂ

Algae Fungi Monacotyledons Dicotyledon®

—_—

|
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togamus plants
[ :E;TE is no flower and seed in these t

o the follo Wing £TOUPS:
in .
thalophyla :
1. Thisis the largest group of the plant kingdom,

s The body of the plants in this group is thalus
differentiated into root, stem and leaves ete,

3, There is no conducting tissue. [
(a) Algae and (b) Fungi

() Algae

1. The study of algae is called Fhycology.

2. The algae normally have chlorophyil and
nutf‘iﬁﬂﬂ.

3. Its body is thalus like, Tt may be unicellular, colonial or filamentous,
Useful Algae :

1. Asafood : Porphyra, Ulva, Surgassum, Lasminaria, Nostoc ete.
Inmaking lodine : Laeminaria, Fucus, Echionia etc.
As a manure : Nostoc, Anabina, kelp etc,

In making medicines : Chloreloline from Chlorella and Tincher
todine is made from Laminaria.

In research works : Chlorella Acitabularia, Belonia etc.,

Nole: Anastronaut can get protein food, water and oxvgen by sowing the
chiorella algae in the tank of the aircraft so chlorella is known as
space algae.

(b} Fungi

YPe of plants. These are classified

like i.e., plant are not

is divided into two groups,

dutrotrophic mode of

o 1o

T

L Study of fungi is called Mycology-
2. Fungiis chlorophyll less, central carrier tissue less, Thalophyte.
3. Accumulated food in fungi remains as Glvcogen,
Its cell wall is made up of chitin. Ex. Albugo, Phytophthora Mucor etc.
Fungi may creates serious diseases in plants. Most damage is caused
By rust and smut, Main Fungal diseases in plants are as :
White rust of crucifer, Loose smut of wheat, Rustof wheat, early Qﬁght
potato, ed rot of sugarcane, Tikka diseases of ground nut, Wart disease

o Polato, Brown Jeaf spot of rice, Late blight of potato, Damping off of
Sﬁ‘?d"-'ﬂgs ete.

"Yophyt

;ﬂ_mn:;;: the fil:st group of land plants, In this division approximately
185 are included.
In b}*ﬂ}?h}rta there is lack of Xylem and phloem tissue. o
Plant body may be of thallus like and leafy erect structure as
Mosgg,
I'he}. lack true roots, Stem and leaves.
is Community is also called Amphibian calego

3
4,
i ki Nedom,

=

ry of the plant
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The moss namely Sphagnum is capable of soaking water 18 time, Of ite
own weight. Therefore, gardeners use it to protect fromdrying while “’king
the plants from one place to another.

The Sphagnum moss is used as fuel. _ .

The Sphagnum moss is also used as antiseplic.

idophvta
Pmr'll'dhepplints of this group are mostly found in wet shady places, forag,
and mountains.

1. The body of plants are differentiated into root, stem, and leayes

Stern remains as normal rhizome.

2. Reproduction occurs by spores produced il.."nsid:e the sporangia

3. Gametophytic phase is short lived. The diploid zygole develops

into an embryo.

4. Plants of this community have conducting tissues. But Xylem

does not contain Vessels and Phloem does not contain COmMpanion
cells.

Examples : Ferns, Azolla, Pteridium, Lycopodium etc,

Il. Phanerogamus or Floral plant ‘

The plants in this group are well developed. All the plants in this group
have flowers, fruits and seeds. The plants in this group can be classified
into two sub-groups = Gymnosperm and Angiosperm.

(A) Gymnosperm

1. These plants are in the forms of trees and bushes. Plant body are

differentiated into root, stem & leaves.

2. Plants are woody, perennial and tall. Plant bear naked seed.

3. Its tap roots are well developed.

4. Pollination takes place through air.

The longest plant of the Plant kingdom, Sequoia gigentia comes under
it. Its height is 120 meters. This is also called Red Wood of California
= The smallest plant is Zaimia Pygmia.

Living fossils are Cycas, Ginkgo, biloba and Metasequoia.
Ginkgo biloba is also called Maiden hair tree.

Owvules and Antherzoids of Cycasis the largest in Plant kjngdl’.‘ﬂ'l'l.

The pollen grains of Pinus are so much in number that later it turns int
Sulphur showers.

Importance of Gymnosperm
L. Asa food - Sago is made by extractin g the juice from the stem* nf
Cycas. Therefore, Cycas is called Sago-palm.
2. Wood -The wood of Pine, Sequoia, Deodar, Spruce etc. i8 used f0f
making furniture, il
3. Vapour oil - We get Tarpin oil from the trees of Pine, Cedrus @
from Deodar tree and Cedcast oil from Juniperous wood.
Tannin - It is useful in tanning and making ink.

] +d
Resin ~ Resin is extracted from some conical plants which are 45
in making varnish, polish, paint ete.

¥ vy

o
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\n!-’-mﬁ[mn“ is

() ; in the plants of this sub-group seeds 4
1. in there plants root, leaves, flowers, fruits angd seeds are fy]]
T developed. ' ¥

n the plants of this sub-group there is ge

ed-coat in seeds. On th .
umber of cotyledons plants are divided Into two Categories — =
¥ 1. Monocotyledon and (2) Dicotyledon

Monocotyledon plants : Those plants which hay

re found nside the fruits,

_ ¢ only one cotyledon
in seed. Example :
same of category Name of main plants
|, Liliaceae Garlic, Onion ete.
2. Palmae Nut, Palm, Coconut, Date ete.
3. Graminaeceae Wheat, Maize, Bamboo, Sy garcane, Rice, Bajra Oat etc.

Dicotyledons plants : Those plants

which have two cotyledon in its
seed are called dicotyledons. Exﬂrnple ;

Name of category Name of main plants

1. Cruciferae Radish, Turnip, Mustard etc.

1. Malvaceae Jute, Lady's finger

3. Leguminaceae Babool, Lajwanti, Ashok, Tamarind and all the Pulse
Crops.

4. Compaosite Sunflower, Marigold, Lily etc.

3. Rutaceae Lemon, Orange etc.

6. Cucurbitaceae Melon, Water melon, Guard, Bitter etc.

7. Solanaceae Potato, Chilly, Brinjal, Belladonna, Tomato ete.

8. Rosacege Strawberry, Apple, Almond ete.

Virus

= Study of virus s virology.

> Virus was discovered by Russian scientist Ivanovsky in the yvear 1892.

< m‘-‘ﬁng the tests of Mosaic disease on tobacco).

N nature, there are ultra microscopic particle l_mown as viruses. Virus
: are cc-nneﬂ-ing a link between living & non living. - _
thas both the characters of living and non living, so it is a connecting
clween living & non living.
TI: of virus .
®y became active inside a living cells. =
3 uc]ireir: at:ti::les r;:;:c;;s::ﬂcmselveg and *:119}-' reproduce rapidly.
!; €Y cause diseasé like bacteria & fungi.
Etufdi“ﬂ to parasitic nature, virus is of three B e
' Mm | b imes 15 : 3
3, Barteﬂfﬂ;:’:rgse-?rﬁif gf;;grﬂ&:rwy onbacteria. They kill thebacteria.
PNA s found in them. Exam ple— T-2 phage.
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w n man virus cause disease like mumps, chicken pox, hepatitis, &
I i s a
AlDs and Herpes. . | |
Bacleriophages @ Bacteriophages are those virus which infeet 1y,
hacteria. Example —Tobacco musatc VITLS,
Nole : Those viruses in which RNA substance is tound as genetic Materiy
are called Retrovirus,

':“ ii 1,

f

Bacteria ; .
It was discovered by Antony von Lecu wenhoek of Holland in (he
1683,

= Lecuwenhoek is called the father of Bacteriology.

Ell L& g

In the year 1829 Ehrenberg called it bacteria,
The year 1843-1 892 — Robert Koch discovered the bacteria of Tuberculogie
discases.

)

= The year 1812-1892 — Louis Pasteur discovered the vaccine of Rabips
and pasteurization of milk.

On the basis of shape, bacteria is of different types :
1. Bacillus : This is rod-like or cylindrical.
2 Round or Cocus ; These are round and the smallest bacteria.

3. Commashapedor Vibrio:Like the English sign (,), example - Vibrio
cholerae etc.

4. Spirillum : Spring or screw shaped.

= Some species of Azotobacter, Azospirillum and Clostridium bacteria
live freely in the soil and fix atmospheric nitrogen into the nitrogenous
compound. |
Anabaena and Nostoc cynobacteria fix atmospheric nitrogen into soil
-

The species of Rhizobium and Bradyrhizobium etc. bacteria live in
the roots of the Leguminous plants capable of converting atmospheric
nitrogen into its compound. |
Note : To preserve the milk for many days pasteurization is done. Thert
are two methods of pasteurization —

; 18
(a) Low temperature holding method (LTH) : Milk is boiled at =
degree Celsius for 30 minutes.

. s g b T
(b) High Temperature short time method (HTSt) : Milk is boiled at’
degree Celsius for 15 seconds. b

i i Jp is done ™
> In leather industry separation of hair and fat from leather 15
bacteria. This is called tanning of leather.

) in Wik
> Pickles, syrup is kept in salt or in dense liquid of sugar b:;ti—}:}:un:ﬁ‘“‘
of bacterial attack bacteria are plasmolysed and destroye e for Jons
pickles etc. do not get spoiled soon and can be presery .
time. (10 Jogr
= In the Cold Storage objects are kept at low temperaturt B
Celsius to -18 degree Celsius). _ noc qusiné

> Mycoplasma : Smallest known prﬂkﬂl‘}m”: £x

pleuropneumonia. It is also known as PPLO
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I,fphﬂh‘ﬁy: The stud _yu{ formsand featyrps of i ffe
M s, stems, leaves, Howers, fruits ete. is call ﬂi-:;ntpuﬁﬁufpldm
= e Ll 7 5

T ro0l
[ike ™ ?f]tlﬁr:fng?_

Hﬂ‘lt{;url is the descending part of the plant which devalg
- ] F.
Root gtsnemlljr‘ FIOWS 1M the soil away from light F
; .
re of two types—

Ht-“\t!"i Ft a
(i) Tap root and (ii) Adventitious roof

fr{‘m el fl:f'h_i_

of Tap roots are :

I.,.fi,ﬂ,.,jiﬁimli~:‘.ir'l
1. Conical — like Carrot 2. Napiform - like Turnip, beet ete
1 Fusiform = like Radish. '

Stem i
This is the part of a plant which grows towards light,

It develops from pfumu.-'e.
The modification of stems are as under -
L'n,jergrl;ll.lﬂd stem
1. Tuber- like Potato. 2. Corm - like Colocasia, Saffron etc.
3. Bulb- like Onion, Garlic etc.
4. Rhizome - like Turmeric, Ginger etc.

Leat
Itis green. Its main function is to make food through photosynthesis.

Hower
This is the reproductive part of the plant.

In the flower Calyx, Corolla, Androecium and Gynoecium are found.
Out of these androecium is male sex organ and the Gynoecium is female

%X Organ.
> Androecium : Unit of androcium is stamen there is one or more stamens

in the androecium. Pollen grains are found in anther.
* Gynoecium : Unit of gynoecium is carpel. There are three parts of carpel

_ ~() Ovary, (ii) Style and (iii) Stigma
Pollination : After maturation of Anther, the pr
pollen grains to stigma is called pollination. Fﬂ‘ .
Ypes (i) Self-pollination (ii) Cross-pollination
fertilization : Pollen tube reaches the egg cell after entering into the
ovyle through a pore called micryopyle. After l‘ha_t a male ‘nucl;l.:j
°¢ with egg-cell. This is called fertilization. Fertilized egg 15 ¢4
I*J’gnre.
Nane; . : h
“plamzs"f'ﬁpffmf the fertilization is triple fusion whereasin o
S itis double fusion. ithout
“Nocarpy : Insome plants fruits are deﬁﬂpe':}_;mn;ﬂ:i:z"}, these
; O, Th1. o g qrt FHCE. _]-"'. o
E_'P"E of fruits 4 Hiypeaifnol & oalec e na, Papaya, Orange Grapes
Ing re seedless. Example —Banand,
Apple etc,

ocess of reaching of
llination is of two

orcategory

L" ]
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s ol [TU“H ; ; A
natured or ripened ovary d¢

Formation of fruit takes place
Fruits are divided into three LYp
1. Simple fruits = like Banana, Gt
5. Aggregate fruit - Strawberry: Cuslt

] =1 1 Mulbery elc.
3. Compuosite fruit — Jacktrut,
In the dr:-}:E]upmenl of some fruits, Calyx, Corolla and thalmus takes

part. These types of fruils arc called False fruits. Example = Apple, Jackfruit,

PL’EI[' clc.
Gpme fruils an

Formali
Fruitisal

l-:_l.", =

Cuava elc.

ard ;1|':—T_1]|_1 elc.

4 their edilile paris
Fruil Edible part
Wheal starchy endosperm

pPeduncle & cotyledons

Fruit Edible part
Apple  Fleshy thalamus
I"ear Fleshy thalamus

Mango  Mesocarp

Cashew nul
Lichi Aril
cotyledons & embryo

Cuava  Entire fruit Caram

Crapes  Pericarp and Placenta |Groundnul Cotyledons

Papaya Mesocarp Mulberry entire fruit

Coconut  Endosperm | Jackfruit Bract, Perianth and seed

Tinmaly  Pericarp and Placenta Pine apple  Bract and Perianth

Banana  Mesocarp & Endocarp |{}r.-m1;u Juicy hair.

= - 3. Plant Tissue
caueﬂ;‘:;ﬁ E e group of cells of similar origin, structure and functions 18
Types of Plant Tissue

Plant tissue

v

Meri i
Erllsternahc Permanent
pica Lateral -
| Intercalary Simple Complex
Parench |
yma  Collenchyma Sclerenchyma }{yrem Phloem

Mw;::'.i Muriﬁlemalic tissue -
- L ©em. Muriﬂ.tc:rnal.in: t s
» 5 formed out, It grow EZUE
OCess continues ¢ s
. l;I‘lI.ILS tll the life-span of th 1
C features i
£k of the Meristematic ¢
(i) Its |ul1d. oval or muly q'dedc tissues are as follows =
wall is thi e .
: thin and ¥toplasm is home
v S e TE TR IRl o]

n]led

Crown :
hﬁ’ﬂ“’""ﬁ regions of the plants are ¢
nave capability of cell division. Daughtef
stitute the different parts of the plant. This
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Bl
o Rl
ains dense cvbtoplasm and a sipgle
| y el antd reeieattil . ple I'-“H'.‘ Mucleys,
! '...1 Thent 1= lack of mnier AT SPaaces l"'l."h\'l.‘l_‘l"l the cells
I k ;] Mpnstems - These tissues are tound in the rogog e st
g r T a: N = s i il 2 3
* i yatial goew th (spectally length) of the plants take pla : “"1 Lty
Aol 3 ; : e due to
.|-q_"-'i." 1'1.-:-1“ By e
sl Menistems Due to the division in these tissye Browth in th
- ”“.ﬂl o poots and stems takes place. Hence, it increases the width lf
pth ¢ e dth o

e vk ARl SEEM

gercalan venstems : They are located at the base of internode. In
", thus is the remains of the Apical Meristems, which is divided hy
~.1 romng of }‘t‘rl‘l‘l-l_m‘ﬁt tissues in the centre, Plants increase its
octh By the actaty ot this. Its importance is for those plants whose
e parts are eaten by vegetanan animals, After being eaten the
soex part the plants grow with the help of intercalary meristems only.

-

ke - STASS
%) Permanent tissue : Permanent tissues are made of those mature
o< that have lost thetr capacity of division and attain a definite forms
ey anous works. These cells can be alive or dead.
= s mple tissue - If permanent tissue is made up of similar types of cells,
tixcalled simple trssue.
Complex tissue : If permanent tissue is made up of one or more types
ot cells, it 1= called Complex tissue,
> Wylem : This 1z usuallv called wood. This is conducting tissue. Its two
man unchons & —

Conduction of water and minerals and

k1

= To provide mechanical consistency.

The determination of age of the plant is done by counting annual rings
% wlem tissue. The method of determining the age of plant is called
-‘:T'.-.:.“..-.:"‘:n*npf._-ny-;-_
> Phloem : This is a conducting tissue. Its main function is to conduct

"ods prepared by the leaves to different parts of the plant. -

: 1. Photosynthesis _
7 the presence of water, light, chlorophyll and carbon dioxide, the
#5on of carbohvdrates in plant is called photosynthesis. -
8O, - 12H.0 . Light _ C,H,,0, + 6H,0 + 60;
N Glucose ~ Water Oxygen

- Ef—l":‘nn dioxide, water. chlorophyll and sunlight are necessary for

T .nthﬁ:']‘_'- .

.-r:hml Plants takes CO, from atmosphere whereas aquaic

Water H:“ diﬂ_ﬂl:de mixed in water.

o hrgyp éf&i into the cells of the leaves through
Wap sion from atmosphere or release during

plants

osmosis and €Oy
reﬁ.[]i.l'ﬂtiﬂﬂ-

Vatey ts and the
?‘f‘tﬂnn;fﬁgr}' for photosynthesis is absorbed 24 theglr:;s of water.

I roduced during photosynthesis is due to phot

I -
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ants is due to the presence of "'m““‘F'hﬂl
Chlorophyll are |'rh-_1tnn't‘l.'}1[-.-rr molecule, which lr.n p the solar vnuﬁwl
There are different type of chlorophyll molecule like ", “bY ¢, g g
o' Chlﬁl'url!'l}'” " &b are mosl commaon and are found ina plant,
= There is an atom of magnesium in the centre of chlorophyll.

> Chlorophyll absorbs the violet, blue and red colours of light.
A in red light and is mini :
The rate of photosynthesis is maximum in red ligl 15 Minimum jp

= The green colour of the pl

violet light. o
action of oxidation and reduction

= The process of photosynthesis 15 a re .
Oxidation of water takes place forming oxygenand reduction of carbon

dioxide takes place forming glucose.

The stages of process of phntnﬁynlh-:.aiﬁ

(i) Photochemical reaction or light reaction and

(ii) Dark chemical reaction

(i} Photochemical reaction - This reaction is completed in the grana
part of the chlorophyll. This is also called Hill reaction. In this process

break down of water takes place and hydrogen jon and electron is formed.
For photolysis of water, energy is received from the light. At the end of this

process, ATl is formed from AP & I°
(i) Dark chemical reaction : This reaction takes place in the stroma of

chlorophyll. In this reaction reduction of carbon dioxide takes place and
sugar or starch are formed. It is also known as Calvin Benson cycle.

5. Plant Hormones
Following five hormones are found in plants -
1. Auxins : Auxins was discovered by Darwin in the year 1880.
This is the hormone which controls the growth of plants.
Its formation takes place in the apex parts of the plants.
Its main functions are -
(i) It prevents the separation of the leaves.
(ii) It destroys the straws.
(iii) It saves the crops from falling.

2, Gibberellins : It was discovered by a Japanese scientist Kurosava in the
year 1926.
Functions :
(i) It turns the dwarf plants into long plants. It helps in creatin
flowering.

(i) It hep in breaking the dormancy of plant.

{?iij It motivates the seeds to be sprout.

(iv) It increases the activity of cambium in the wooden plants-

(v} Large sized fruits and flowers can be produced by its scattering:

3. Cytokinins : It was disc .d
H £ 0 d . : me
by Lethem. vered by zin the year 1955 but it was na

Funclions :
(i) It naturally works in coordination with auxins.



H'||-'|[UH1|,.-
i) Irhelp it cell division and developmeny i g =
. . = n the pre

it It help 111 breaking the dormancy of seven] PIEsence of auxing
L] . . , : . T
) I s helptul in making RNA and protein

oacidor ABA: Thisho - -

L ApsdBiCASIE At o Martme T bl discone

and Adicote am ater on by I"'"'””.'—:- ’ credby Carnes
Funcion= :

(i) This hormone 15 against the growth,
) It keeps the seeds & bud in dormant condition
““] It FL‘IT;H man role in Ht‘panﬂiun ot ]t‘&\'l."-'u
(i) It Jdelavs in flowering of long day plant.
Fthylene : This s the only hormone which is found in gaseous fo
el 5 LTI,

Functions :
i) It helps n the ripening the fruits.
i) It increases the number of female flowers.
1) It motivates the separation of leaves, flowers and fruits.
. florigens © It is formed in leaves but helps in blooming of the flowers.
Theretore, it is also called Howering hormones.
Traumatic : This is a type of dicarboxylic acid. Itis formed in injured

cells by which the injury of plants is healed.

. Plant Diseases
1. Viral Diseases: (i) Mosaic disease of tobacco-In this disease leaves
et shanked and become <mall. The chlorophyll of leaves get destroved.
The factor of this disease is Tobacco M fosaic Virus (TMV).

Control - Affected plants should be burnt.
(i) Bunchv top of banana— This diseases is caused by
this disease plants become dwarf and all the leaves getaccd

rose on the branch.

2. Bactenial Disease :

It is also known as nng disease because hmwn.
ctor of this disease ie Pseudomonas

he conduction system of the plant

bhanana virus. In
mulated like a

Wilt of Potato
ng is formed on the xvlem. The fa
Tﬂk_"_'”“’ﬂmm bacteria. In this disease t
* attected.

R Black Arm of cotton : The tactor _
ctena. In this disease a water body (brown) 15 formed

is disease i caused by
e both sideof leaves.

of this disease 15 Xanthomonas ol

Y anthomonas

Bacterral blight of Rice Vascular

f“-. | !

*"-'ﬂ‘;T bacteria, YE"':'W-grEEﬂ.ish spot is seenon
= %ﬂ blocked due to bacterial gﬂ‘l“‘ﬂ"l-

hac, . ius Canker : The factor of this disease 15 %

E"’Ta' It has originated in China. Leaves, pbranches, fruits all

. 15 diwﬂwl

I this

The factors .“f

uina Titriki Memd

and tu : ] il

luded in this rOUF ue cat!

___-‘

homonas Citr!
are ‘]_['fﬂ'i:'tr_"d

il- 1 "
"ll.JrH' wlisegse of W .'Iu'l.'.i." tﬂd[‘.

a5e | erium titrici bacteria and EnZ
Ower parts of the leaves are faded

3
h'.'l'[‘ungil-:ungﬂl Diﬁ-EﬂﬁE‘H - 'rl"e. diﬁem in.:

Cops
'j|:|-€I

I

on the leaves.
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Some Impaortant Facls Regarding Botany

Facts .
Largest angiosperm tree
Longest tree in the world

Example and details

Fucalyptus.

Sequoia giganteum. This is a £YMnospe
Its height is 120 meter. This is alsy cal?::j
Coast Red Wood of California.

Smallest {in shape) Lemna. This is aquatic angiosperm which ig

angiosperm plant
Plant with largest leaf

Largest fruit

Smallest Pteridophyta
smallest seed
Smallest flower
Largest flower

Smallest angiosperm
parasite

Largest male couplet
Largest seed-egg

Alive morph

Smallest chromosomes
Longest chromosomes
The plant with the largest
number of Chromosomes

The plant with the least H

number of chromosomes

found in India too.

Victoria Regia. Thisisanaquatic plant whig,
is found in West Bengal in India.

Lodoicea. This is also called double cocany;
This is found in Kerala in India.

Azolla. This is an aquatic plant,
Orchid.
Wolfia. Its diameter 15 0.1 millimeter.

Reflesia arnoldii. Its diameter is 1 meter and
its weight can be 8 kilograms.

Arceuthobium. is a parasite on the stems of
EYMNOSperms.

Cyeas. This is a gymnosperm plant.
Cyeas.

Cyeas,

In algae, '

In Trillium,

Ophioglossum (Fern). There are 1266
chromosomes in its Diploid cell.
eplapapopus gracilis,

The smallest gymnosperm Zamia pygmea,

plant
The heaviest wooden plant

The lightest wooden plant
The smallest cell

Fruit like a tennis ba|

Fire of the forest

Coffee giving plant

Coco giving plant

Caffeine

A |

Hardwichia binata,
Ochroma lagopus-balsa.
Mycoplasma gallisepticum.
Kenth,

Dhak,

Coffea arabjca, Caffin contains in it.

Theobroma cococa. Theobrominand caffein®
contain in it.

Pepaver somniferum morphin contain n
it
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i El:nlnp_y
gy of inter relationship between living Organisms i
- o ironment SO iy
envi o n of living in d
Various populatio g A definite place 5 called gjg,
r {-_jmmunl'f}'- i
[ .
feosystem OF Ecological system word was firs coined by the scientis;
- L - 5
. nﬂmei}l I.iﬂjfE’}.

Every ecosystem is made up of two COmMponents —
(a) Biotic component - Living part
) Abiotic component — Non living part
(a1 Biotic components : It is divided into three parts —
(1) Producer  (2) Consumer  (3) Decomposers
(1) Froducer : Those components that make their own food. Like —

green plants.
(2) Consumer : Those components that consumes the food made by

lant. Consumers are of three types - -

o Pnmary consumers - In this category those organisms are included
that lives on green plants or some parts of them.

1) Secondary consumers : In this category those organisms are
ncluded that depends on the primary consumers as their food. Like — £rne.
welf, peacock etc.

n fertiany consumers ¢ In this category those organisms are included
hat depends on the secondary consumers. Like Tiger, lion, cheetah etc.
i3} Decomposers ; Mainly fungi and bacteria are included in this
ategory. These decomposes dead producers and consumers and changes
hem into ph ysical elements.
b} Abiotic components : Abiotic components are as follows -
i) Carbonic substance, (ii) Non-carbonic substance, (iii) Climatic factor
Exﬂmp]e : Water, light, temperature, air, humnidity, minerals etc. -

f09d Chain : Transfer of energy from the producer through a series of
Organismsg.

> 8. Nitrogen cycle _ . —
1 “Inﬂgen! lﬁxa'j““ is a process in which free atmospheric nitrogen ];:
“m: by living organism into nitrogenous compound that can
o, by plant

: n'II‘:I'L.nnifjcatjun s Fﬂnnatia:m of ammeonia from ﬂrga_njﬂ cumpnund like
S and nucleic acid by microorganism. 1
n[ilcatiu“ * A process in which ammonia is converted into nitrates
2 [J&nu:ir:ites_by Nit"ﬂbﬂcteﬁa. o like pitrates
Ntrtey 0N ¢ Itis the process of converting fix nitrogen like ni .

P'Euﬂ and AMmonia into free nitrogen by denitrifying bacteria eg.

D

."ijt“
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9, Pollution

Unwanted changes in the ¢ wmical and physical feattres of
and land (environment) that are dangerous lo huaman and other o
their life conditions, industrial process and cultural achiovere)s
pollution. |

The lj.qu:ﬁufpﬂ]lutiunm‘unminly—{i} Adr pollution, (i) W'm'“"'"lllhu-,'
(iii) Sound pollution, (iv]} Soil pollution, (v) Nuclear pollution,

(i} Air pollution : When the pollution is _'u11llw ':'I1.T'I‘|l1"-i.!':|h||rl'l..’ and the
sufficient quantity of atmosphere reduces then it is called Adr polfugio,

Main air pollutants — Carbon monoxide (CO), 5!|I;1111|r dioxide (5 )
Hyvdrogen sulphide (H,5), Hydrogen fluoride (HIF), I"'-J:ln1;1:_1-?113.;.{],,[“”;”“1
NO,), Hydrocarbon, Ammonia (NH,), Smoke of lobaceo, Fluoridey SMoke
ﬂnd‘]:!:l'l'lif]i:.‘-i of smoke, Aerosols elc,

Sulphur dioxide (50,), Sulphur trioxide (50,), Nitrogen oxide (NOY)
react with environmental water and creates Sulphuric acid and Nitric acid,
These acids reach the earth with rain water and this is called acid rain,

On 3™ December, 1984 an incidence of leakage of Methyl Isocyanide
gas took place in the fertilizer making Union Carbide Factory. (Bhopal)

(ii) Water pollution : Mixing of unwanled substances with waler iy
called water pollution.

air, Willp
LA T T NIy,
VAR Cally

Sources of water pollution : The water pollution takes place mainly
due to mixing up of Carbonate, sulphates of Magnesium and ["olassium,
Ammonia, Carbon monoxide, Carbon dioxide and Industrial remains in
water. Sea-water pollution is due to mixing up of heavy metals, hydro
carbon, petroleum etc. in water.

{iii) Sound pollution: The unwanted and undesirable sounds scaltered
in atmosphere are called sound pollution.

Sources of sound pollution : The source of sound pollution is loud
sound or noise, in whatever ways it has produced.

liv) Soil pollution : Distorted form of soil is called Soil pollution.

Sources of Soil pollution : acid rain, water from mines, excessive use of
fertilizers and germicide chemicals, garbage, industrial remainins, excretion
in open field etc. are the main sources of soil pollution,

(v} Nuclear pollution : This pollution is created by radioactive rays.

Following can be the sources of radioactive pollution -

(i) Pollution from the rays which are used in treatment.

(ii) Pollution created from fuels used in Atomic reactors.

(iii) Pollution created from the use of nuclear weapons.

(iv) Pollution created remaining substances coming out of AtoM
power-houses.

I:fPu!aﬁun. Biotic Community »
Population : Population is a group of individuals of same $PeC
ﬂ;tr:uF}'LnE the same area at a given time. 5
Lfei?iatiun density : Total number of individual present in per uni

[
- & i

g, e
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. [ncrease in the number of individuals i, 37
5 L] a + .
BIven anulﬂt]'”.n

- .
|l el patality
] 11'."'rh1r||'|:1.' : Nl_ll"l'lb"-'r {_'IF individuals removed ﬁ"ﬁm =

portd ader given environmental condition at 4 gi

T geath U

L ‘ |

T'l”"": sotential : It refers the maximum Capacity of inheren

i . |

[ Ivaniﬁm to rEprf:-qum_ ‘ n

1 ironmental resistance : Environmental factors, whick put a check
a chec

LA | 1
‘]"; B Em?‘ﬁl:t:} : [;Eﬁ::jtliz?'l?ll;;ﬁsnci ation betw
s - IE 1S & . i ee : 3

_'\ I,:l:l;;[lllfh both the species are bgneri ted. TR Riberent spacies
i ~mn1!-""-”“‘] ism : [tisan association betweenindividuals of two di fferent
ces in which one species is benefited and other one is neither
penefited nor atfected. ‘
~ Populat ion Explosion : :Fhe dramatic increase in population size over a
" jatively short period is called population explosion.
. Demographictran sition: Ifthebirthrateisequal tothe deathrate, itresults
i zero population growth, which is called demographic transition.
- Paychosis: Itisa mild form of mental illness where the patient show

prolonged emotional reaction.
~ Drugabuse: Whendrugsare taken for a purpose other than theirnormal
dinical use in an amount that impairs ones physical, physiological and

psychological function of body is called drug abuse.
ZOOLOGY

Zoology : Scientific study of the structure, form and distribution of
wnimals,

POpulation dyp to
ven time jg Called

of an

5 G

1. Classification of Animal Kingdom
Animals kingdom of the world is divided into two sub-kingdoms :

li} Unicellular animal (ii) Multi-cellular animal.
-0a whereas multi-

i rﬂlIulllJrqu:n;-I!a.:Iar animals are kept in asingle phylum Protoz
| ®lular animals are divided into 9 phylums.
A E:miﬁ‘:ﬂﬁﬂn of animals according to Storerand Us
{i}}:?m I"mh;_:zua : Main features — Unicellular
{ﬁ], Ths hﬂ‘_j}’ is made of only one C.E]L ] ]
e e e
' i 1 _
) Al the mEtahthfﬁasﬁvit}rE[:aﬁfing, digestion, respiration, excretion,
v) ]rqeeimfd“'_:ﬁﬂn} takes place in unicellular hl?dj-’.1
Exam IPlrahun and excretion take place by diffusion.
; Ph'.-]up ® = Amoeba, Euglena, Trypanosoma elc.
-&E:.E&?l Porifera : All animal of this group are fou
li] nwzzrl?ﬂ in bﬂd}-’. il
AN mueam multicellular animals but cells do ﬂﬂldn’lﬂi':l TE“ A
%::i Skeley Tous pores known as ostia found on body si:ir:ules-
Mple X

inger—

nd in marine water

_Ug is made up of minute calca
¥Yeon, Sponge etc. I
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C. Phylum Coelenterate : Main features — Coelenteron is Preseny
i} Animals are aquatic and dipleblastic.
(i) Around the mouth some thread-like structure are found i,
tentacles, which help in holding the food. Own

(iii} Body radial symmetry.

(iv) Specialized cnidoblast cell are found help

Example — Hydra, Jelly fish, Sea Anemone ete.
D. Phylum Platyhelminthes : Main features - Flat wWorm

(i) Triploblastic and no body cavity.

(ii) Dorso-ventraly flattened animal.

(iii) Alimentary canal with single opening, anus absent,

(iv) Excretion takes place by flame cells.

(v) There is no skeleton, respiratory organ, circulatory system egc

(vi) These are hermaphrodite animal.

Example - Planaria, Liver fluke, Tape worm etc.

in catching the food

E. Phylum Ascheleminthes : Main features - Round worm

(i) Long, cylindrical, unsegmented worm.

(ii) Bilaterally symmetrical and triploblastic.

{iii}ﬁlimentﬂr}f canal is complete in which mouth and anus both ars
present.

(iv) There is no circulatory & respiratory systems but nervous system
is developed.

(v) Excretion takes place through Protonephridia.

(vi) They are unisexual.

{vii) Most form are parasitic but some are free living in soil & water,

Example — Round worm, like — Ascaris, Thread worm, Wuchereia etc.

Note : (i) Enterobius (pin worm/thread worm) - It is found mainly in the

anus of child, Children feel itching and often vomits, Some children
urinate on the bed at night.

(i) Filarial disease is caused by Wuchereia bancrofti.

E. Phylum Annelida : Main features - Annulus body Bearing ring
(i} Body is long, thin, soft and metamerically segmented.
(ii) Locomotion takes place through Setae made up of Chitin.
(iii) Alimentary canal is well developed.
(iv) Normally respiration through skin, in some animals it takes plac¢
through coelom.
(v) Nervous system is normal and blood is red.
(vi) Excretion by nephridia.
(vii) Both unisexual and bisexual.
Example : Earthworm, Nereis, Leech etc.
Note : There are four pairs of heart in earthworm.

G. Phylum Arthropoda : Main features — Jointed leg Jomen-
()  Body is divided into three parts — Head, Thorax and Ab
(ii) Body is covered with a thick chitinous exoskeleton.
(i) Jointed leg,
(iv) Circulatory system is open type. |
{‘-’E' Its body cavitys are called haemocoel. |
(vi) Trachea, book lungs, body surface are respiratory parts: J
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These ar€ mainly unisexual and fertilizagjon takes place ;
: “€Inside th
hﬂd}' ©
S Cockroach, prawn, crab, bug, fiy, MOSquite, po.
4 S ele,

an] : .
E-'-‘aﬂ_F e are six feet and four wings in insecs.

[l,,"i.i}

ote gfrﬂ mberin the C' -:ldf I‘Uﬂfhr s j?ﬁ":'-'f‘f A _f i ,‘*Ant i5 a socig) anim; ifﬂm 43
reflects Jabour division. (iv) Termite is also a socia) E-'m'm:; :‘-’::nlch
jives in colony: . vhich
Jum Mnllusc.’l‘: I_‘r’lamr features —Soft bodjes animal

i tl‘{ﬁ Body is soft divided into head and muscular foat

{::ﬂ wantle is always present in it, which secretes a harg calcareoys

shell. ‘
alimentary canal is well developed.

(iv) Respiration takes place through gills or ctenidia.

(v} Blood is colourless. ‘
(vi) Excretion takes place through kidneys.

Example - Pila, Octopus, Loligo, Sguid ete.

(i)

Note: Mollusca Other name in vogue
Aplysia Sea rabbit
Doris Sea lemon
Octopus Devil-fish
Sepia Cuttle-fish

'L Phylum Echinodermata : Main features —Spiny skin
(i) All the animals in this group are marine.
(i) Water vascular system is present.
(i) There is Tube feet for locomotion, taking food which works as
sensation organ.
liv) Brain is not developed in nervous system.
v} There is a special capacity of regeneration.
 Bxample: Star fish, Sea urchin, Sea cucumber; Brittle stars etc.
Nole: The work of the Aristotle lantern is to chew the food. It is found in
sed urchin,

| Phylum Chordata : Main features

) Notochord is present in it.

W) All the chordates are triploblastic, coelomate a

. S¥mmetrical.

i) A dorsal hollow tubular nerve cord and paired pharyn geal

“re other features of chordates.
“ording to classification there are two sub phyla in Chordata.

gsum [a) Protachordates and (b) Vertebrata

|

b Maj
I l‘isc:m Eroups of phylum Chordata :
) oy ain features — Aquatic life

i) Its "hese are cold blooded animals.

i) 2 fart pumps only impure blood an
., BramP'"ation takes piace through gills
”lrr.nh- .' H‘PPEPGr;.-mus, Scoliodon, TE'PE‘]T"' o ter
fiy % Mbia Main features — Found both on land & wate

All g
L hese Creatures are amphibian.

nd bilaterally

gill slits

d have two chamber.
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i |{I-|I|tllll.|-l'||- ..“.
nt:lkl.-,. place through gill, "L‘i“_"'"‘l T, Heary ha i
barr (s auricles and one ventricle, o
Necturus, Toad, ete. fethyophis, Salamander, f
i I fct the croaking of frogs i .*:I"n'l'.n'."lp'rlr' SN,

3. Reptilia Main lealures Crawlling L““_“I-lll : i
B (i) Land vertebrate, rl.-hl-l'ﬂl-illth‘*i- terrestrial or aguatic Vertebratey
(it) It contains two pair ol limbs, _ 24
(iii) The skeleton is completely flexible,
(iv) Respiration takes place through lungs. .
(v} Its eggs are covered with shell made up of Calcium carbonapg,
Example : Lizard, smake, & wlonse, CHoc ’llh-’*'r turtle, sphenodon elc, :
Note : Mesozoic era is caolled the era of reptiles, .
Cobra is the only snake which makes nests, .
Heloderma is the only poisonous lizard.
Sea snake which is called Hydrophis is the world’s most poisonoy.
snake.

1. Aves: Main featlures - Warm blooded tetrapod vertebrates with flight

adaptation.

(i) Its fore-feet modified into wings to fly.

(it} Boat shaped body is divisible into head , neck, trunk and tail.
(iii) Its respiratory organ is lungs.

(iv) Birds have no teeth, beak help in feeding,

Example : crow. peacock, parrot elc,

Note : (i) Flightless Birds — Kiwi and Emus. (ii) Largest alive bird is Ostrich
(iif) Smallest bird is Humming bird. (iv) Largest zoo in India is Alipur
(Kolkata) and the largest zoo of the world is Cruiser National Park
in South Africa,

5. Mammalia : Main features

(i} Sweat glands and wil glands are found on skin,
(ii) All these animals are warm blooded.
(iii) Its hearts are divided into four chamber.

(iv) Tooth comes twice in these animals. (Diphyodont)

(v) There is no nucleus in its
= 5 red * W - i | :l“d
i) blood cells (except in came

(vi) Skin of mammal have hair.
(vii) External car is present,
Mam » div i

mals are divided into three

::'-:} LT:S:::“” = Itlays egas, Example — Echidna.
atheria It bears the immature child. Example - Kangaro®

(iii) Euthe
Note ; () :':!:::-1:;1::1;1];:!':;{;“? -"_"" well developed child. Example - H”mfﬂ
degroe Colsiyy 1€ highest body temperature is of goat. ff""‘":';i:*%g

laying m.-mm'.::l;:l:_ (ii) Echidna and Duck billed Platypus ar

(i) Al s
(iii) Respiration

three, cham
Example : Frog,

sub-classes

Theanimal e 2. Animal Tissue 2
issue, (i) Ct:::l':c‘::'-‘ﬂtjan h“di\’idudinm follow; ngcat egories () Epithﬂilf’l

ve Tissue, (iii) Mm i) s Tissue |

uscular Tissue, (iv) Nervou |

|
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_itnelial Tissue : Epithelial tissue cover the external surface .

@ J internal free surface of many organs, Epithelial cay arram Uf
podY ﬂn.;. each other. Th'?n" T !:hmd vessels H"PP!}"‘L“E nmlriqhngEd
e :1i.‘:1 cells. They rE‘-":'E'l'l-':? T:: riltS;:"iE:l'lrrn.T: 1:1::'.-11\ undlzrlaj,.rilnﬁ C;;n.n;;?;t!
W ‘fllh*{:hf principtg functions of ep 1al fissues are Covering and lining
st :
e sur::::’ <kin, intestine, gland, hollow

ioles, trachea etc an like falt Pian tube, nasa|
e ‘r!mm:hlﬂ e5, :
sl

P connective Tissue : These tissue connect and bind differeny tissues
-5 provides the structural frame work angd mechanical sy pport to
T tat storage ete,
pample @ Adipose tissue fﬂlfnd beneath the skin Ligament made up
shrous connective tissue. Cartilage, bone and blood.
ot

vote: Blood is only tissue which is found in the form of fluid.
iiil Muscular Tissue : This is also known as contrac
quscles of the body are made up of this tissue.
wpes - (a) Unstriped, (b} Striped and (c) Cardia
) Unstriped : This muscle tissue is found o
which do not controled by will. These are called

Amentary canal, Rectumn, Ureter, Blood vessels.
the motions of all those organs that

oroe f;iav role in body as defense tissue, repai
,"l."-jl"r §

tile tissue. All the
Muscle tissue is of three
C

n the walls of those parts
involuntary muscle, like —
Unstriped museles control
move on their own.

atriped - These muscles are found in the parts of the body that move
whintary. Normally one or both the end of these muscles turn and connect
with bones as tendon.

tardiac - These muscles are found only on the walls of the heart.
The contraction and ex pansion of the heart is due to these muscles that move
fnughout the life without fail.

~ There are 639 muscles in the human body.

> TIE'IE}Largeat muscle of the human body is Gluteus Maximus (muscle of
the hj
pl.

=
The sm3 Hest muscle of
VI Nen

the human body is Stapedius.
vOus Tissue
"Mous L

This tissue is also called sensitive tissule. The
Do py Ystems of the organisms is made up of these tissues. This is made
S ® Specific cells - (a) Nerve cell or Neurons and (b) Neuroglia.
. Nemy

wgy, S tssue controls all the voly ntary & involuntary activities of the

Y

1 3. Human Blood
5 a fluig connective tissue.,

X I s
I: Thiﬂju:n;t}r ol l:'i]md in the human’s body is 7% of the total weight.
Therg ;. Olution of base whose pH value is 7.4

Fem n dVerage of 5.6 litres of blood in human body.

ale 5§
Bloy . Mtaing half litre of blood less in comparison to male.
of tW[_'l Pﬂﬁ_

i5 Comg:
i iy Ha,g Sist
» l (B) Blood corpuscles.

iy

L

m&and
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(A) Plasma : This is the liquid parl ol blood. 60% of the blood i
[ts 907 parts is water, 7% protein, I]'_.':I”n salt and (L1% is plucose, Rer. Ef'mn-uI
substances are in a very low quantity. 'l'ur,g
Function of plasma : Transportation of digested fond, hori;
exeretory product ete. from the body takes place through Plnnmnﬂnh'
= Serum : When Fibrinogen & protein is extracted out of pla HTTI;; :
remaining plasma is called serum, » th
(B) Blood corpuscles: This is the remaining 40% part of the
is divided into three parts —
(i} Red Blood Corpuscles (RBCs)
(ii) White Blood Corpuscles (WBCs) and (iii) Blood Platelpts,

(i} Red Blood Cﬂr}ﬁ[iﬁflcﬁ (RBC) : Red Blood C'urpuﬁl:‘lez-: {RBC]
mammal 15 biconcave.
> There is no nucleus in it. Exception — Camel and Lama,

RBC is formed in Bone marrow.

(At the embroynic stage its formation takes place in liver),
> Its life span is from 20 days to 120 days.
= Its destruction takes place in liver & spleen. Therefore, liver is calleg
grave of RBC.
It contains haemoglobin, in which haemeiron containing compound is
found and due to this the colour of blood is red.
Gilobin is a proteinous compound which is extremely capable of
combining with oxygen and carbon dioxide.

bloagd. Thic

of a

(]

> The iron compound found in hacmoglobin, is hacmatin.

= The main function of RBC is to carry oxygen to all cells of the body and
bring back the carbon dioxide.

> Anaenua disease is caused due the deficiency of haemoglobin,

At the time of sleeping RBC reduced by 5% and people who are at the
height of 4200 meters RBC increases by 30% in them.

(ii) White Blood Corpuscles (WBC) or Leucocyted : In shape and
constitution this is similar to Amoeba. '

= Its formation takes place in Bone marrow, lymph node and sometimes
in liver and spleen.

Its life span is from 1 to 2 days,

MNucleus is present in the White Blood Corpuscles.

Its main function is to protect the body from the disease.
The ratio of RBC and WBC is 600 - 1.

i) Blood Platelets or Thrombocytes : It is found only in the blo
human and other mammals.
There is no nucleus in it,

Its formation takes place in Bone marrow.

Its life span is from 3 to 5 days.

It dies in the Spleen.

Its main function is to help in clotting of blood.

Funictions of blaod :

(i) Tocontrol the
diseases.

Y1y

od ol

YYvYvy

hﬂd}r fl'ﬂm

lemperature of the body and to protect the
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(ing; of blood.
' i:l'ﬂt 3 D C'Dﬂ.r esle
{II;” Traﬂspﬂﬁﬂlm" of O, -, digested food, conduction of hory
1o

) To help I establishing coordination among diffe
¥ . ' i : Y L b
tting Of Blood : Three important reactions during
i , i y
boplastin + Prothrombin + Caleium -

nes e,
Fenl parts,

1‘31.1I;I.itl}_'_ of blogg,

oy Throm Tl :

{!?] Thrﬂh"bi" + Fibrinogen = Fibrin. wombin,

:iI;i} Fibrin + Blood Corpuscles = Clot.

The fﬂrn‘lﬂtiﬂﬂ of Prothrombin and Fihri"“ﬂ'-"“ of the blood plasma tak
d50Ta lakes

e with the help of Vitamin K. Vitamin K is |'IL'|pf1|| in making clots of
4 5 L¥

i %] Normally clotting takes the time from 2 to 5 minutes

e - :
The compulsory protein in making clots of blood is Fibrin wen.
glood El’“'f:‘F' of human : Blood Group was discovered by Landsteiner
1900, For this, he was awarded with Nobel Prize in the year 1930,
» The main reason l:u:himzl the difference in blood of human is the glyco
protein which is found in Red Blood Corpuscles called antigen.
Antigen are of two types — Antigen A and Antigen B,
On the basis of presence of Antigen or Glyco Protein, there are four
group of blood in human :
() That contains Antigen A — Blood Group A. T
(b} That contains Antigen B — Blood Group B.
() That contains both the Antigens A and B - Blood Group AB.
(d) That contains neither of the Antigens - Blood Group 0.
An opposite type of protein, is found in blood plasma, This is called
antibody. This is also of two Lypes — Antibody ‘a’ and Antibody b
Therefore, with the four groups of blood division of antibody is as
Under—

Blood Group Antigen Antibody
(In Red Blood Corpuscles) (In plasma)
: A Only ‘A’ Only b’
: B Only ‘B’ Only "a’
1 AB Both ‘A’ and B’ Absent |
. 9] Absent Both ‘a’ and ‘b
ﬂnﬁElﬂ“d Transfusion : Antigen ‘A’ and antibody ‘a’, Antigen 111‘::’
% °dy ‘b cannot live together, In case of 50 happened these gel mOsi St
“:h g‘ * - f‘l'lh'l{_l[f, T}‘ﬂmtl‘n"

by, POUs the blood. This is called agglutination ©
ransfusion adjustment of Antigen and Antibod
|'-'H2‘|: i agelutination of blood do not takes I:'MCL} no
: 3 a ® el | MF‘
“"}'antigu:‘mup O is called Universal Donor becati=s L

!
iy al“ud Gr

V <hould be done

efy
t contain

dpes nol contain

r11i|:|n'-2l-1:|1,rmI up AB is called Universal Receplor because it
L Wwiener dis

dig, " Factor . ;
I:"1'|'l.!|~|1' Or : In the year 194{), Landsteincr ered it in the

Ype of antigen in the blood. They disco¥

m\rf[’t"l:l i |

and hesus
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monkey; therefore, it is called Rh-factor. In the blood of thay CTS0On §
found, their blood is called Rh-positive and in the blood of thyy pe r-;.nrr: . b
not found, is called Rh-negative, Itis

Al the time of blood transfusion Rh-factor is also tested. RR. is giy
to Rh' and Rh is given Rh-blood only. “n

If the blood of Rhi+ blood group is transmitted to a person with Rh.
proup, then due to the less quantity for the first time there does not se
any bad effect but if this process is repeated then due Lo agglutinatiop the
person with Rh- blood group dies.

Erythroblastosis Foetalis : If the father’s blood is Rh+ and the Mother
blood is Rh- then the child to be born dies at the pregnancy or short span
of lime after the birth. (This happens in the case of second issue),

blang

The }-.u'_n,-ﬁi;[-.[p bliod group of the child on the basis of blood Broup of
mother and father

Blood group of Expected blood group Unexpected blood
Muother and father of the child of the child
Ox0O O A, B, AB
OxA O, A B. AB
b= O = B O, B A, AB
O = AB A B O, AB
AxA A, Q B, AB
AxB O, A, B, AB None
A x AB A, B, AB O
B=x=B B, O A, AB
B x AB A, B, AB O
AB = AB A, B, AB O

Haemolymph : Body fluid of arthropoda is a colourless made of plasma
and haemocytes. It donot contain any respiratory pigment Ex—Cockroach.

4. System of the Human Body

(a) Digestive System

The complete process of nutritioin is divided into five stages:

1. Ingestion 2. Digestion 3. Absorption

Assimilation 5. Defecation
Ingestion : Taking the food into the mouth is called Ingestion
Digestion : Conversion of nonabsorbable food into absorbab®
form. T:hi:' digestion of the food is started from the mouth. of
Daliva is secreted by salivary gland in mouth in which two types

N :."
enzymes are found, ptyalin and maltase. They convert starch i
simple sugar and make it di gestible,

In human secretion of saliva is approximately 1.5 litre per day:
The nature of saliva is acidic (pH 6.8).

From the mouth the food reach into stomach through food pipe:
No digestion takes place in food pipe.

4.
1.
4.

v

YYyvyy
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Hy rnrh"_‘l coming with food and accelerates the re
cherist &%

e P4 Hlaric acid makes the food acidic by which

e

" aliva end: .

M mes in the gastric juice of stomach are
enzyme: s

 The %n breaks down the protein into peptones,

111_'ﬂ'|

= ]lrlnl" breaks down the Caseinogen into Casein.

I _gtion 1N Duadenum |
.I.*} «oon as the food reaches ﬂ..“: duodenum bile juice from live

with it. Bile juice is an alkaline and it turns the acidic medi

nto alkaline.

. Here, pancreatic juice from pancreas combines with food.

 jheee types of enzymes

[rvpein It converts the protein and pPeptone into polypeptides and
amini ﬂli:ld-
vy lase - Tt converts the starch into soluble sugar.

545
gromach ately for four h i
0 s lies approximately UFROUrs in stomapy

T papad® T d in stomach gastric ),

| '|"|||' fu 1 tht?' I:-LH.-. iy ; : g tlndh t"'{l‘:r .

o ]\r!ur }:LII::E |iHht },-.;[]uw acidic Ilquuj. etes the Bastric

! his b P ;

r ||,I|":"‘ 1 ric ind EEl_n:'tEd from thf." n.x}’n"l: cells Oof tl'".__:- AT mach kl” I

B4

-

action of p

-~ PEpHin and Renin

rcombines
um of fond

(4
-

It contains

il Lipase - It converts the emulsified fats into glvcerol and fatty acids,
tmall Intestine

* Here, the process of digestion completed and absorption of digested
food s start.

* From the wall of small intestine, intestinal juices secretes. The following
evmes contain :

I Erepsin: It converts the remaining protein and peptone into amino
acids,

) Maftase

It converts the maltose into glucose.
It converts the sucrose into glucose and fructose.
It converts the lactose into glucose and galactose.
o 1lt converts the emulsified fats into glycerol and fatty acids.
*al juice is alkaline in nature.
I 3 heg

"1y day, thy people approximately 2 litres of intestinal juice secretes
3

ibml;mi::'ﬁﬁfpﬁnn . R.E'ﬂchiﬂg of digi"‘ﬁtf“d foods into blood is called

RRH1 | s T Talbig

LNEEN ] f ..'n:'|'_i-.tr

¥l f JF,_J\'_“

.'ﬂhl.: . - s :
willj “fPtion of digested foods takes place through small intestinal
.1,_

.“'lr'ﬁ 'lui‘l':i"-l"

d

ilagj, i 2 A + is calle
latign, —MON . Use of absorbed food in the body is
5
S
i, L5 . : o i
ria q'-“:ll‘!n“ : Uﬂdiges.hxl food reaches into large intesting whe
“Winto £

deces, which is excreted through anus.
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Summary of Digestion

Gland juice Enzyme Edible substance After reacijgp
1. Saliva (i) Ptylin Starch Maltose
(ii) Maltase Maltose Glucose
2. Gastric Juice (i) Pepsin Protein Peptones
(ii) Rennin Casein Calcium Paracase;,
3 Pancreatic (i) Trypsin  Protein Polypeptides
juice (i) Amylase Starch Sugar
(iii) Lipase Fat Fatty acid ang glycerg]
4. Intestinal (i) Erepsin Protein Amino acid
juice (ii) Maltase Maltose Glucose
(iii) Lactase Lactose Glucose and fructoge
(iv) Sucrase  Sucrose Glucose and glactose
(v) Lipase  Fat Fatty acid and glycerg

The main organs participating in digestion ;
Liver : This is the largest gland of the
approximately 1.5 - 2 kilogram,

= Bile is secreted through liver only. This bile accelerate
enzymes present in the intestine.

human body. Its weight is

the reaction of

> Liver convert excess of amino acid into ammaonia by deamination, These
ammauonia are further converted into urea by ornithine eycle. Urea comes
out from body through kidney.

= Liver converts some quantit ¥ of protein into glucose durin g deficiency
of carbohydrate.

%

= In carbohydrates metabolism liver converts the excess of glucose found
inblood into glycogen and stores it into hepatic Cell as reserve nutrients.

If the necessity of glucose arises the liver convert reserve glycogen into

glucose. Thus, it regulates the quantity of glucose in the blood.

> In case of decrease of fat in food liver converts some of the parts of the
carbohydrates into fat.

The production of fibrino
in clotting of blood.

The production of Heparin protein takes place in liver which prohibi!
the clotting of blood inside the body,
The dead RBC is destroyed by the liver only,

The liver reserve some quantity of iron, copper and vitamin.
It helps in regulating the body temperature.

Liver 15 an impﬂrtant clue in in?ﬁ&ﬁgﬂﬁﬁg a p{'ISDH'E death that has
been due 1o POison in food,

Ga.ll Bladder:Gal bladderis 5 pPearshaped sac, in which thebile coulrs
out of liver is stored, e

"

EEN protein takes place by liver which helps

)

¥ ¥ 7

& - rt-
= Bile comes into the duodenum from gall bl -

adder through the bil
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i of bile into the duodenum takes Place by refley .
T L . ; i !
».uLn.l » yellowish-green coloured alkaline liquid, whoge BH Vil
TR [0
pile *
- : '_,I.l-llq- ]
e wantity of water is 85% a
The ¢JLee '

] “.Jl._‘- I

nd the quantity of bile Pigment is 12

in funclions of bile are as under -
e h:1 1t makes the medium of food
{1

Y6 in

alkaline so that Pancreatic juice cap

worked. _ .

i) 1t kills the harmful bacteria coming with food.

i) It emulsifies the fats,

iv) It accelerates the bowel movement of intestine by which digestive
juices in the food mix well,

(v} ltishelpfulin the abso rption of vitamin K ang other vitamins mixed
in tals.

In case of obstruction in hile duct, liver cells sto
phood. As a result, bilirubin spreads throughout
pumﬁcr_‘.

Panereas : This is the g
ssimultaneously endoeri
= PP

P taking bilirubin from
the body. This is called

econd largest gland of
Ne and exocrine type of
ancreatic juice secretes out of it in which 9.8% water and the remaining
parls contain salt and enzymes. [tis alkaline liquid, whose pH value is
7.5-8.3. It contains the enzymes which can digest all the three types of
I food materials (like carbohydrates, fat and protein), therefore it is called
complete digestive juice,
Islets of Lan

> ltw

the human body. It acts
gland,

Berhans : Thisis a part of the Pancreas,
as discovered by the medical sci
oM ats 3 cell- jns
simatostaintin horm
Insulin -

entist Langerhans.

ulin, from o cell-glucagons and from & cell-
ones are secreted ;

It is secreted by B-Cell of islets of Langerhans which is a part
€ Pancreas,

| It was discovere

d by Banting and Best in the year 1921.
It controls the process of making glycogen from glucose.
p A

Diabetes
;S

15 caused due to the deficiency of insulin.
Excessiy

e flow of insulin causes Hypuglycgmia in which one loses the
l WPI‘Gducing capacity and vision deterioration.
Elucagﬂ

"+ It re-converts the glycogen into glucose.
“mill.usta!.in .

d : This is a polypeptide hormone which increases the
1 Fation of assimilation of food.

T] culy ll:lj,"}r EYStE'lTl

d i ey in the
Year o i'5‘3'2""-"121':',? of blood circulation was done by William Harvey ir
1628,

Thure are foyr parts under it —

M Heary (ii) Arteries (iii) Veins and (iv) Blood.
. HEnrl; ~

iecht is
It remains safe in the pericardial membrane. Ilts welg
m:"il‘l'mtel}r 300 grams.
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n is made up of four chambers. In the anterig, .
and a feft auricle. In the posterior side qf t]'n_ar Siga
1 a left ventricle persist. hg.an

Heart of the huma
there is a right auricle
there is a right ventricle anc

T icle the right ventricle th
- Between the n-hhl auricle and £ P

15 a t”'fus .
valve. Pid
Between the left
—  The blood vessels carrying t
is called vein. . o
~ In the vein there is impure blood i.e. carbon dioxide mixed :
v vein, which always carry pure blood, ts

quricle and left ventricle there is a bicuspig valve
he blood from the body towards the h
€ heay

f

exception is pulmonar :

Pulmonary vein carries the blood trom lungs to left auricle. Tt hae Plire

blood.

~ The blood vessels carrving the blood from the heart towards the body
is called artery. )

= In artery there is pure blood i.e. oxygen mixed blood. Its exception i,

pulmonary artery. '

Pulmonary artery carries the blood from right ventricle to lungs, |

contains impure blood.

T

'

> In the right part of the heart, there remains impure blood i.e. carbon
dioxide mixed blood and in the left part of the heart there remains pure
blood i.e. oxygen mixed blood.

—

The artery carrving blood to the muscles of the heart are called coronary
arteries. Anv tvpe of hindrance in it causes heart attack.

Course of circulation : Mammals have double circulation. Tt mean
blood have to cross two times from heart before circulating throughout the
body.
= Right auricle recieve impure blood from the body which goes into

right ventricle. From here the blood went into pulmonary artery which

send it to the lung for purification. After purification it is collected by
pulmonary vein which bring it back to heart in left auricle. From auricle

it went into left ventricle, Now this purified blood is went into aorta for
different organ of body.

This circulation is done is a cardiac cycle.

> Cardiac cycle : Rhythmic systole (Contraction) and diastole (relaxation)
of auricle and ventricle constitutes a cardiac cvcle.

> Heart beat: Heart keeps beating rhythmically throughout the life. There
is a node from which originate contraction of heart.

(i) Sino auricular node (SA node) : It is a specialised area of cardiac

muscle fiber in right auricle. SA node is also known as pace maker o
generates each wave of cardiac impulse.

'{11':* Auwriculo — Ventricular node (AV node) ;: AV node is Pmﬁent*dﬂ%;
to the interatrial septum near the right AV aperture. Wave of contractic”
Picked up by AV node which spread through.

- " 1"
> Wave of excitation is picked up by AV node which spread fhmughﬁ

b'l-'-’.'l"ldle of muscles iﬂtﬂr
s fibers : . s well as
ventricular sep . present on inter artrial septum a
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| pace maker : When 5A node becomes defectiv
il " : H

{iac impulses do not generate. This can be

of an artificial pace maker an electric device

i1 stimulate the heart electrically at re

2 or damaged,
cured by surgical
In the chest of the
gular intervals.

eandd iastole of the heart are collectively called heart beat. In the
Gy 1“_.} condition the heart of the human beats 72 times and in a single
.mrll i pumps approximately 70 ml blood.

Tkl

The falon vl ]'.Il'l!_"h-"i-Ll re of a normal ]ﬂuman
piastolic - 80).
plood pressure is measured by -"Fhfgmﬂmannmemn

thyroxin and adrenaline are the hormones which independently
ontrols the heart beat,

_.“”llr-l
e cart

,-I'-‘"j” A
Catient

15 120/ 80. (Systolic — 120 and

- TheCO, present in the blood accelerates the heart beat by reducing the
phi.

o Lymph Cire ulatory System

e The light yellow fluid found in the inter-cellular intervals between

ditferent tissues and cells is called lymph.

| = Lymph is a fluid whose compasition is like blood plasma, in which

| = The corpuscles found in |

L

nutrient, oxygen and various other substances are present.

ymph are called Iymphocytes. In fact, these
are White Blood Corpuscles (WBC).

-

Lymph flows only in one direction from tissue towards heart.

functions of bymph

1) The lymphoeytes present in lymph helps to prevents the body from
diseases by killing the harmful bacteria.

i) Lymph form the lymphocytes.

i) The node found in lymph vessels are called Iymph node works as
a filter in the human body.

v} Lymph helps in healing the wounds.

W) Lymph circulates different material from tissues to veins,
id) Excretory System )

Lxcrelion © Remowal of nitrogenous substances formed d‘-l"_“E
Metabolism from the body of human is called excretion. Mormally ex r:reml:-n
means the release of nitrogenous excretory substances like urea, ammonia,
uric acid ote,

The main excretory organs of human are as follows -

(i) Kidneys, (ii) Skin, (iii) Liver and (iv} Lungs. I
i) Kidneys : The main excretory organ in human B m;zr;;ni?ngr;:e:
“apair of kidneys. Its weight is 140 grams. There are two pacts o' L. 140
Partis called cortexand the inner partis called meﬂ*{.’”ﬂ' - [led 1';:‘—'}3'“ rons.
UP of approximately 1,30,00000 kidney ducts Whjd-l,:}re caThETE is a cup
H“—'thﬁ is the structural & functional unit of therlu nE};I e
ike structhure in the every nephron called Bowman’s capsuie.

’ ich is made up
Of thin blood vessels are found in the Bowman's capsule which i

U lwg types of arterioles.
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. Which carries the blood to the g!nmuru]m

i) Afferent arteriole i
(i) Afferc . By which the blood is taken gy of
e

(i) Efferent arteriole
glomerulus.
The process of filtrat
is called wultra filtration. -
=~ The main function of the kidneys is purification of bloog

.o to excrete the unwanted nitrogenous waste substances

||

" : uids into the cavity of Bowman'
ation of ligui avibh ﬂn"”:aphuh_

]-'J'|a_=,mq

hmugh

urination. |
=~ The supply of blood to kidneys takes place in large Quantity
comparison to other organs.
In the kidneys average 125 ml per minute bInnq is filtrated i.e, 180 iter
per day. Out of it 1.45 liters urine is formed d_al]_}r’ and the Femaining i,
absorbed back by the cells of nephron and mix into the blood.
In the normal urine there is 95% water, 2% salt, 2.7% urea and 0.37 yy;,
acid.
= The colour of the urine is light vellow due to the presence of urochromes
in it. Urochrome is formed by the dissotiation of haemoglobin,

>  Urine is acidic. Its pH value is 6.

'f

b

= The stone formed in the kidneys is made up of calcium oxalate.

lii} Skin : Oil gland and sweat glands found in the skin respectivaly
secretes sebum and sweat. )

lii) Liver:Livercells play the main role in excretion by converting more
and more amino acids and ammonia of blood into urea.

(1ii} Lungs : The lungs excretes two types of gaseous substances carbon
dioxide and waler vapour. The excretion of some substances like garlic,
onion and some spices in which vapour component excreted by the lungs.

Different Animals and excretory parts

Animal Excretory parts
1. Unicellular animal By diffusion through general body surface
2. Animals of Porifera FPhylum By general body surface contractile vocoulé
3. Coelenterates Directly by cells.
4. Flat worm By flame cells.
2. Animals of Annelida Phylum By nephridia.
g: ;rltril::ii By Malpighian tubules.
5 Mn]] cha‘ Antennal gland
B Ve By urinary organ.
criebrate Mainly by kidneys
Hemudial}'ﬂiﬂ : Process of re 47 ¥ the I;nh:vﬂ'?I of %
patient using artificial kidﬁ;z}r, N e
le) Nervous _S}rslum the
Bis d:,lin:;r this system thin thread like nerves are spread thmuEhDu;lﬂ'“ ;

er 4 . §
_ receiving the Information of environmental change®




Biology 551
sensitive Organs, it spreads them speedly like electrical im

iﬂiﬂishcs working and coordination among different Organs,

Nervous System of human is divided into three parts :

(1) Central Nervous System (2) Peripheral Nervous System

(3) Autonomic Nervous System.

1. Central Nervous System — Part of the nervous system which keeps
qontrol on the whole body and on nervous system itself is called Central

wervous Systent. The Central Mervous System of human is made up of two
parts - Brain and Spinal Cord.

Brain is covered by membrane called meninges. It is situated in a bony
box called craninum which protect it from external injury.

pulses and

I. Brain
|
v ¥ ¥
Fore brain Mid brain Hind brain

v

Corpora quadrigemima

v * v ! I !

Cercbrum  Thalamus Hypothalamus Cerebellum Pons  pedula

(A) Fore Brain : The weight of the brain of the human is 1350 grams.

(i} The function of the Cerebrum : This is the most developed part of
the brain. This is the centre of wisdom, memory, will power, movements,
knowledge and thinking. The analysis and coordination of muscular
movement received from sense organs.

(ii) The function of thalamus : It is the centre of the pain, cold and
heat,

{iii) The function of hypothalamus : It controls the hormonal secretion
from endocrine glands. Hormones secreted from posterior pituitary gland
secrete through it. This is the centre of hunger, thirst, temperature control,
love, hate ete, Blood pressure, metabolism of water, sweat, anger, joy etc.
e controlled by it.

(B) The function of Corpora quadrigemina:This is the centre of control
U0 vision and hearing power.

(C) Hind Brain

(i} Function of cerebellum : It is some what at the back of head and
“Onsist of two cerebellar hemisphere like cerebrum. Itis large reflex centre for
“ordination of muscular body movements and maintenance of posture.

o i) Pons : It act as bridge carrying ascending and descending tracts
“een brain and spinal cord. _

the (i) Medulla : 1t is posterior most part of brain and continuous into
* Bpinal cord. It connect and communicate the brain with spinal cord. [t

acﬁta!ins the cardiac respiratory and vasomotor centres_tlmt control complex
Y1ty like heart action, respiration, coughing, sneezing etc.

"
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The 4 the human is covered in the cramum which Protects it
) e ored by membrane called meanings,

- v Brain is oo
external inpury Brain

: a farrle
The posteriorn region of the medulla oblongata for e

» Spinal cord : :
iy W
spinal cord. Its main functions 3

fa; Coordinatiom and control of reflex actions 1L.e. it works as the Centry
(-3 b L 3

of the reflex actioms

B It carmes thes wave CoamTHng ik of bramn . |
e Rtrﬂi-‘!' artienr? Was frrst djm'ﬂ"i-'l*f{"d .I_':-.p !"hf_i #{']t'n”h.f. ,-Hafqhﬂjfffdﬂl
2. Penipheral Nervous System : I"'r-n]:lhi:ri.ll MNervous System is made

of the nerves ansing from brain and '-rplf'ld| cord. These are called Cranial

up '
D . There are sensory, motor and mixed nerve

and spinal nerves respectively _ .
> There are 12 pairs of cranial nerves and 31 pairs of spinal cord found in
a hurman

= The unit of nervous tissues is called Newron or nerve cell.

Autonomic Servous System SAutonomic Nervous System is made
up of some brain nerves and same spinal cord nerves. It ﬁupphﬁ nerves to
all the internal organs and bBlood vessel of the body. Langley, first presented
the comcept of Autonomic Nervous System in the yvear 1921, There are two
parts of Autonomic Nervous Syslem ¢

Y %:.'rrs;:-a.rhl-f]!: Mervous System
f11) Parasympathetic Nervous System,
L FE Ehar® ket L ST AL 8
{1y It narrow s the blood vessels in the skin,
fu) By ats actiom hair gets erected,
iy It reduces the secretion of salivary glands.
fiv) It increases the heart beat
fv) It inerease the secretion of sweat glands.
‘vi) It stretches the pupil of eye ball,
fvin) It relax the muscles of urinary bladder,
fwii) It reduces the speed of contraction & relaxation of intestine.
iz ) The rate of respiration increase
:I'” It increases the blood pressure.,
xi) It inereas . ar leve]
F:u: It inc rr_-.m:-. ’:;'::- ;l:xif:;rtr-‘l-‘:f]l?,;l}{‘|hh md~' ,
Cxini) It helps in clotting of blood v Hlood N PR Ea s O
(xiv) Collective + : :
impact of this affects fear, pain and anger.

rurctems of Pura cnpathetic Nepyoy Sy hlem
y S

The furne tims of this s ; ;
- Yolem s ne : - - thetic
NeTvous Systemn, For example ; 'rmally the opposite of Sympa

(1) 1t widens the .
o lumen of blood vessels bt except the coronary blood
f | & i
l’u::: ’I!};ﬂ: ::;:: :hi H*;n-tmrlz of saliva and other digestive juices.

_ . i oy pupi 15 Caiangs =
: : _ sed by this.

1¥) It creates contraction in the other muscles of the urinary bladder

{ . : :
{ :Ir: 'l:tt::;r: {:’1 't}.-.ﬂ”"m and motion in intestinal walls
et of this ne ; : ,
of rest and joy. * MEIVOuUs system collectively creates the occasio”
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jetal System

i qal system of human is made
| I.!,“. !.'.,LI.."ll‘- "

up of twn parts -
y Axial skeleton and
(a .

bl Appe ndicular skeleton.
L

wwial skeleton : The skeleton, which Mmakes
| L‘I"'—""i avial skeleton. Skull, vertebral coly m
¥ nder it. There are 80 bones in axial skele
mlu'. ]

(i Skull: Thereare 29bones init. Out of these, 8bones loIntly protect the
,of the human, 'I_"hc structure ma l.i.a_r up of these bones is called forehe ad
br.11lht‘ bones of the fore head remain Joinmed strongly by the sutures, There
"':H 4bones inaddition to this which form the R

a

tace. Six ear ossicles and one
h'.'-‘i"i posnie,

i the main AXis of the

n and h!nl‘ﬂ of chewt
ton.

i Vertebral Column : The verte

bral column of
gpof Mvertebra. All the vertebra

the human i made

e joined by intervertebral disc. 1. Cervical region 7 vertebras

Vertebra is made ﬂv:‘:.hlt; .h}'dth"i""" 2. Thoracic region 12 vertebras
g shral disc. v £ L i

mervertebral disc e din % it region s

whole vertebral column into the 1

wllowing parts - 4. Sacral region (1) 5 vertebras

= s first vertebra which is 5. Caudal region (1) 4 vertebras

alled atlas vertebra holds the Total - 33

skull,

Functions of vertebral column

i} Holds the head.
lii} It provides the base to the neck and body.
(i) It helps the human in standing, walking etc.
livl It provides flexibility to the neck and body by which a human can
move its neck and body in any direction.
W) It provides protection to spinal cord.

) Appendicular skeleton - The following are the parts of it -
1) Foot bones — Both hands and feet have 118 bones.

(i) To hold the fore limb and hind limb on the axial skeleton in human
_  there are o girdles,

The girdle of fo

re limb is called pectoral girdle and girdle of hind limb

p led pefyic girdle. ‘
ooral girdle jdined with forelimb is called humerus and the bone

.|.1f:|nm Pelvic girdle join to hindlimb is called femur.

]]1:||~ani tl_l_l_""'uk‘l-l‘:xla'l systemn :

(i) T:; Pm‘"'fdﬂ a definite shape to the body. 2
fiii) o, intde Protection to soft parts nl:. ﬂ_m. body.
liv) T, Provide a base to the muscles for joining,

v) To § “Ip in respiration and nutrition.
o °Tm Red Bload Corpuscles,

L |
: tﬂta] Mumber of bones in a human’s body - 20
0

| tal fumber of bones during childhood - R

b9

———
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> The total number of bones of head - oL
(fore head-8, facial-14, ear-6 ,hyoid -1)
The total number of bones in vertebral column, initially-33

After development - 26(5 sacral fuse iy, Lo
4 caudal fuse intg 1)
> The total number of bones of ribs 24
> The largest bone of the body Femur (bone of thigh)
> The smallest bone of the body Stapes (bone of ear)
The name and number of bones of some specific regions —
Ear bones Maleus (2) I Upper arm  Humerus (2)
Incus (2) |[Fore arm Radio ulna (2)
Stapes (2) | Wrisl Carpals (16)
Palm Meta carpals (10) | Fingers Phalanges (28)
Thigh Femur (2) |Hind limb Tibia-fibula (4)
Knee Patella (2) |Ankle Tarsal (14)
Sole Meta tarsal (10)

Note : (1) The muscles and bones are join together by tendon.
(ii) The muscle which join bone to bone is called ligaments.
{(g) Endocrine System

(a) Exocrine glands: Gland which have duct are called exocrine gland.
Secretion of enzymes pass through it. Example - Lactic gland, Sweat gland,
Mucous gland, Salivary gland etc.

(b) Endocrine gland : These are ductless gland. Hormones are secreted
by these gland. Hormones are sent to the different parts of the body through
blood plasma. Example - Pituitary gland, Thyroid gland, Parathyroid gland
efcC. '

Functions and effect of the main endocrine system of the human body
and hormone secreted by them —

1. Pituitary gland : It is situated in a depression of the sphenoid bone
of the fore head. This is called sella — tunica.

= Its weight is approximately 0.6 grams.

> This is also known as master gland. Pitutary gland is controlled bY
hypothalenus.

The functions of the hormones secreted by Pituitary gland : th
(i} STH hormone (Somatotropic hormone) : It controls the En;‘-l'_n
of the body especially the growth of bones. By the excessiveness of v
gigantism and acromegaly are caused, in which height of the human 5"
abnormally. Lack of STH causes dwarfism in human.
(ii) TSH hormone (Thyroid Stimulating Hormone) :
thyroid gland to secrete hormone,

ﬁi.i } ACTH Hormone (Adrenocorticotropic Hormone) :
secretion of adrenal cortex.

[t stimulates ¥

1t controls ¥

= |
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2 (Lirowth Hormone) - It co ;

- Hormone COMIols the fyne;
(iv) E[:;[]ils is of two types: retions of
ds-

:_-||_l'n-"1 F._;I-l Hormone I:];L]E]'i.t‘lt\- - Elt'i“'lUEﬂ‘le‘lﬂ_ }{“rn'l'-ll"ll'_':l .

al - ' In male
spermatogenesis in the seminiferous tubules of the ’[E‘ati‘ie [It
tfﬁt;lelatEE the Graffian follicles of -
its

ula
Elan:] [ the hor Mmone

the ovary to secrey

wstﬂ’ﬁ"’"'

+1 LH Hormone (Luteiniging Hormaone
(b o —, secretion of testosterone hormpg
mm:;ﬂ&m;m esftrogen hormone secreted,
o y LTH Hormone (Lactogenic Hormaone )
i tl'at'ﬂ' secretion of milk in breasts for infants,
tm ) -
: (vi) ADH Hormone { Antidiu
wssure. It is helpful in maint
reduce the volume of urine,

) Interstitial cell

Etimulaling
ne takes pl :

ace in male and in
: Its main fanction is to

retic Hormone) : Itcause:-:.increasein blood
aining the water balance in the body and

1. Thyroid gland : This is situated below th
[fspiralﬂr},’-h'ﬂd‘mﬂ in throat of human.

> Thehormonessecreted by itare Th
is secretes in more quantity.

e larynx on both side of

yroxine and Triiodothyronine, lodine

Functions of Thyroxin : o
[i} Itincreases the speed of cellular respiration,

i} It is necessary for the normal growth of
the development of bones, hair etc,

liii) The normal functions of
dctiveness of thyroid gland.

liv) It controls the water balance of the body in coordination with the
harmones of pituitary gland.

Diseases Caused by the Deficiency of Thyroxin :

W) Cretinism: Thisdisease affects the children. Themental and physical
fetardness of the child

i} Myxe

the body particularly for

reproductive organs depend on the

dema : In this disease which normally attack during vouth the

Metabolism dpes not take place properly which causes reduction in heart
beat ang blood pressure.

i vroidism : This disease is caused due to a chronic defici ency
9 thyroxin horn

: Ormone. Due to this diseases the normal reproduction is n;:rt
Pﬂsmb},,_ Sﬂmetimes due to this disease human becomes dumb and deaf.
i) Coi

i = L w4 i a [ d..
In this 4; tre : This disease is caused by the deficiency of indine in foo

b Sease the shape of the thyroid gland enlarges abnormally.
ﬁEaEEE EausEd b

E‘.l:'ﬂ pth 5
3 almie
ey With incre

‘ Ii
g]-al'llj if ';I-Eth}r

¥ the Excessiveness of Thyroxin : |
Goitre : In this disecase eyes get bulging out of the eye
ased metabolic rate. 3
; rroid
roid gland : This is situated in the r{ght back of the thyroi
(i) 0at. Two hormones are secreted by it:

daﬁ";ien athyroig hormone : This hormone is secreted when there is a
ot calcium in the blood.
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“alitonin: Thishormoneis released when thereis excess of Calcium

{11} O akatomim:
in the blood is present.
Hence, hormone secreted by
calaum in blood.
4. Adrenalg
cortex and (i) inner part 1s medulla. |
Hormoenes secreted by cortex and their function —
. This controls the metabolism of carbohydrate,

parathyroid gland controls the quantity of

land : There are two parts of this gland = (i) outer par j;

(1) Glucocorticoids
protein and fat. _ : _
1 Whinerslecorticoids - Its main function is reabsorption of ion by

kidnev ducts and to control the quantity of other on in the body.
lii) Sex hormene - It controls the sexual behaviour and secondary sexual
characters.
Note : (i) Cortex is essential for life. If this is extracted completely from the
Body: human will remain alive only for a week or two.
(i) In case of deformation of cortex, the process of metabolism gets
disturbed: this disease is called Addison’s disease.
Hormones secreted by Medulla and their function :
(i} Epinephrine— This is an amino acid.
(ii) Nor epinephrine— This is also an amino acid.
= The work of both the hormones is similar. These equally increase the

relaxation and contraction of heart muscles. As a result, blood pressure
increases and

= Incaseof sudden stop of heart beat, epinephrine is helpful in re-starting
the heart beat.

The hormone secreted by Adrenal gland is called fight flight, fright fight
hormone.

5. Gonads:

f

(1) Ovary : The following hormones are secreted by this :
(i) Estrogen: It completes the increase of oviduct.

i) r"“i-’-‘;"‘-‘mmnﬂ : It stimulates the thickening of uterus lining during
ovarien cvcle.

{iii) Relaxmn : During pregnancy it is found in uterus and placenta. This

hormone smoothens the i : S HhE
_ pubic symphysix and it widens the uterin®
cervix so that a child is delivered egs.ilry. l

2) , s i

the ;exuzfs}::}i‘ T-he hormone secreted byitiscalled testosterone. It motivates
: aviour and growth of secondary sexual characters.

(h) Respiratory System

* The most important org

an f ¥ = nes
where the exchange of ity respiratory system of human s lung

gases takes place.

= A
nt'" :;n-sem :‘Eanr:g:;:rsunderm Eiratc-r}r system whichhelpin Exch;:lﬂﬂ‘;’
- dhsage, P - % e
_ Bronchi, anchin]cs_liung‘f B arynx, Larynx or Voice box, Tra

M asal pas SEEE .

Its mai ion i :
56 Mt voithe main function is related to sniffing. [Its inner c?“'it:’r_

ucous membrane, This secretes approximal
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. nucous everyday. This prevents the particles of sand, bacter;
u 41l organisms from entering intg the body. . eria or

th % : It makes the at
¢ {entering into the body and equalises it with the temperatyre c:'i-: t;;::
wt

h';'::;__“x . [t is situated behind the nasal cavity,

P axor Voice box:The part of the respiratory way w
[ ;?ﬂﬂt with trachea is called Larynx or vojce pox It
% 3 coduce sound. At thF' |ﬂr}flnx entrance gate there is 4 thin blade-like
door, which is called epiglottis. When any food particle is swallowed i
closes the glottis, as a result food does not enter into respiration pipe.

Trachea : It enters into the thoracic cavity. The two main branches of
irachea are called bronchi. Right bronchi enters inta the right lungs after
peing divided into three branches. Left bronchi enters into the left lungs
after being divided into only two branches.

= Lungs:Thereisa pairof lungsin the thoracic cavity. Its colouris red and
looks like sponge. Right lung islargerin comparison to left lung. Each
lung is surrounded by a membrane which is called pleural membrane,
There is a network of blood capillaries . Here Oxygen enters into the

hichk connects the
S main function is

blood and CO, comes out.
The process of respiration can be divided into four parts :
1. External respiration. 2. Transportation of gases.
3. Internal respiration. 4. Cellular respiration.
1. External respiration : This is divided into two parts —
la) Breathing (b) Exchange of gases.

2} Breathing : In lungs air is taken and given out at a certain rate
which is called breathing.

Mechanism of Brenthing -

. Inspiration : At this stage, air from the environment enters into
e lungs through the nasal passage, due to increases in the dimension of
thoradic cavity a low pressure is formed in the lungs and air enters into the
]t.m.gs from environment. This air continues to enter until the pressure of
¥r inside and outside the body became equal.

fi) Expiration : In this process air comes out of the lungs.
“Mstitution of ajr in Breathing

Th Nitrogen Oxygen Carbon dioxide
“arinhaleq 797, 219, 0.03%
®air exhaleg 79, 17% 4%

EK’QW

thy 1 day approximately 400 ml water is excreted through breathing.
h’“ﬂ,ﬂ ’TE?‘; hange of gases : The exchange of gases takes place inside the

ient ]h Baseous exchange takes place on the basis of concentration
¢ "rough normal diffusion.
““:irm“%x:nﬂnge of oxygen and carbon dioxide gases takes place due to

©¢In partial pressures. The direction of diffusion of both.
"ANsportation of gases : The process of reaching of gases (oxygen
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and carbon dioxide) from lungs to the cells of body and coming back aga;

to the lungs is called the transportation of gases.

= Transportation of oxygen takes place by haemoglobin presen ik
blood.

Transportation of carbon dioxide from cells to lung takes place by

haemoglobin only to the extent of 10 to 207%.

> Transportation of carbon dioxide takes place through circulation of
blood :

(i) By mixing with plasma : Carbon dioxide forms carbonic acid after
mixing in plasma. Transportation of 7% carbon dioxide takes place in this
form.

(ii) In the form of bicarbonates : 70% part of carbon dioxide in the
form of bicarbonates is transported. It mixes with potassium and sodium
of bleod and forms potassium bicarbonate and sodium bicarbonate,

3. Internal respiration :Inside the body, gaseous exchange takes place
between blood and tissue fluid which is called internal respiration,

Mote : The gaseous exchange in lungs is called external respiration.

4. Cellular respiration : Glucose is oxidised by oxygen reached into
the cell. This process is called cellular respiration.

Types of cellular respiration :

Respiration is of two type

(a) Anaerobic respiration : If the oxidation of food takes place in
absence of oxygen. During this only 2 ATP molecules are produced from
one molecule of glucose. Final product of anaerobic respiration in animal
tissue like skeletal muscle cell is lactic acid. '

In yeast and certain bacteria ethyl alcohol or ethanol is produced.
C.H,,0, —= 2C,H,O, + Energy (in animal)
(Lactic acid)
C,H,,0, — 2C,H.OH + 2CO, + Energy (in plant)
(Ethyl alcohol)

(b) Aerobic respiration : It takes place in the presence of oxygen. T|‘!E
complete oxidation of glucose takes place. As a result CO, and H,O 15
formed and energy is released in huge amount.

CgH,,0, + 60, — 6CO, + 6H,0 + 2870 K] encrgy. (38 ATP)
The complex process in cellular respiration is divided into two parts~
(i) Glycolysis (cytoplasm) (ii} Kreb's cycle (Mitochondria)
(i) Glycolysis : Its study was first done by Embden Meyorh pathwiy:
Therefore, it is also called EMP path
= Gl}ﬂ?ml}rsis is presentinboth types of respiration, Aerobicand Anaerobic
15 process lakes place in cytoplasm.

i s
> Asa result of decomposition of one glucose atom in glycolysis two o
of pyruvic acid is formed,

> To start this process 2 atoms of ATP (Adenosine Tri|:-l'u:-5[;ﬂ'h‘1'tE':'I '?;:ﬁ
part but at the end of the process 4 atoms ATP are obtained. Thereto™

o

'
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glycolysis 2 atom ATP are ohy

. q result . ained j e,

."um} energy i obtained, _ T6000 calorie (2 x
" o is no need of oxygenin glycolysis, Henee, thie PrOCess fe wis
¥ -]1“ :-it"ﬂ"hil: respiration and acrobic respiration, wRS 8 similar
:: I:;'u- four molecules of hydrogen formed which is used in CONverting
" SAD o 2NADH,. 8

| (i Kreb's Cycle:lt was described by Hens Kreps i 1937,
rhis is also called Citric Acid Cyvele or Ti"j'n'.lrb::rx_l.'.’fr Cvele,
This process is completed inside the
specific enzymes.

Two atoms of each ADP and ATP are formed.

Mitachondria in the presence of

- In this cycle 4 pair of hydrogen atom are released.

~ The complete cycle is of 2 atom py
carbon dioxide.

= Inour system maximum ATP atoms are formed during Kreb's Cycle.

Production of energy :By the oxidation of Pyruvicacid one atom of ATP
five atoms of NADH and one atom of NADF 1, are formed. From one atom
ot NADH three atoms of ATP and from one atom of NADH, two atoms of
ATP are obtained. Hence, from one atom of pyruvicacid 1 + (3x 5) + (2 x
1= 18 atoms of ATP are formed. From one atom of glucose two atoms of
pyruvic acid are formed, by which 36 atoms of ATP are released. During
the glycolysis, two atoms of ATP are obtained, Hence, during res piration of
one atom of glucose total 2 + 36 = 38 ATP atoms are obtained.

Respiratory substances : Carbohydrate, fat and protein are the main
"piratory substances. At first, oxidation of glucose takes place, then fat.
After the consumption of carbohydrate and fat oxidation of protein start.

\ote : Respiration is a Catabolic Process. It also reduces the weight of the

body,

ruvic acid, produce total 4 atoms of

5. Nutrients _
To maintain life organisms performs some basic function is called
Ttrition, Nutrition is one of the basic function of life in which intake of

fm?l, digestion, absorption, assimilation and egestion of undigested foods
T included.

ar i -"_'~‘Utri.;nt :Nutrient are the substance by which an organism get energy
I -
5 used for biosynthesis of its bo dy.

mifjf “xample carbohydrate and fat are the source of energy. Whereas
Ms and mMinerals are the nutrient used for biosynthesis.

ral::,L;frh“h}'tirate : Carbohydrates are organic compounds in which the

birmy Carbon, Hydrogen and Oxygenis 1:2: L Carbohydrate in Lt:n
e s Bar and starch are major intake in animals and human. 50 to '?: o
. rﬁ}rés *btaineq by oxidation of carbohydrate. Carhﬁhy;_]mtu mnT:Tf
Ea’hﬁh © Broup is called aldose and with ketone group is called ketose.

Yitates are derivatives of polyhydroxy alcohols,

O g ‘ > -eified into three
"lor EIEE:;?:M“]“ of carbohydrate ;: Carbohydrates are classifie

L ]
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(a) Monosacchanides - These are the '-u.il'l'l.!’_'llL" sugar made up of ¢
polvhyvdroxy or ketone unit. Most abundant ""'-_“'l'_-“‘-'"ifl'lﬂl‘ido.-, foy
nature is plucose contanimg, six carbon atom. [riose, tetrose,
heptoses are the type of monosaccharides.

(b Oligesaccharides - When 2 to 10 monosaccharides join togey,,.
they form oligosaccharides. They are usually 'Jr}”"t_f'“'m‘ N Natyre and
sweel in test, Maltose, sucrose, lactose are disaccharides made Up of tyg
monosaccharides.

(O Polvaacchardes These are the compound of sugar which are formeg
due to joining large number of monosaccharide. There are insolubl, and
tasteless, Some example of polysaccharides are starch, glyvcogen, cellulose
chitin etc.

ingle
nd jp
P'?ﬂfni,t..s'

Funchon of Carbohydrats
1. Carbohydrate works as fuel. During the process of respiration,
glucose break into CO, & H,O with the release of energy. One gram
of glucose gives 4.2 kilo calories energy.
2. Nucleic acids are polymers of nucleosides and nucleotides ang
contain pentose sugar.

i

Lactose of milk is formed from glucose and glactose.
Lilucose is used for the formation of fat and amino acid.

Carbon skeleton of monosaccharides is used in the formation of
fatty acid, chitin, cellulose ete.

g b

source of Carbohvdrate Wheat, rice, maize, sweet potato, potato and
other plant and animals are the sources of carbohvdrate.

2. Protein:Protein word was firstused by J. Berzelius. Thisisa complex

organic compound made up of 20 type of amino acids. Approximately 15%

of the human body is made up of protein. Mitrogen is present in protein in
additionto C, H & O.

Twenty two types of protein is necessary for human bod y, out of which
12 are synthesized by body itself and remaining 10 are obtained by food
are called essential amino acid,
[vpes of proteins ¢

On the basis of chemical composition

It is divided into three types.

(1) Simple 'rotein : It consists of only amino acid.

Example : Albumins, Globulins, Histones etc.

(2) Conjugated Protein : Having some another chemical compounds
in addition to amino acid,

Example : Chromoprotein, GI Veoprotein ete,

(3) Derived Protein : It is derived from the partial digestion of naturd
proteins or its hydrolysis.

Example : Peptone, Peptide, Proteinase etc.
Function of Protein :

(i) It takes part in the formation of cells IS5UES.
: . 5, protoplasm and Hiss .
(ii) Theseareim portant for physical growth. I‘hF;'sical growth hampers

by its deficiency. Lack of proteins causes Kwashiorkor and Marasmi®
diseases in children.
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Bia]ng}s

<o of necessity these provide energy to the bog
control the development of g ol
are helpful in conduction alsa

(iii) I €2
(iv) These
{v-' ThL‘SL’ i ) )
;orkor : In this disease hands and legs of children got sli
the stum:u:h comes out. BEL shimmed
JFJ“,mE!"“F : In this disease muscles of children are loosened
; | fats : Fatis an ester of glvcerol and fatty acid.

[nthese carbon, hydrogenand oxygen are present in dif
! Pmpmtican:nll}’ less oxygen than carbohydrate.
bu

Normally fat remains as solid at 20°C temperature, but if it is in liquid
.o at this temperature, this is called ojl
P

Fatty acids are of tbwo types — Saturated and unsaturated, Unsaturated

:ds are found in fish oil and vegetable oil. Only coconut oil and palm
the examples of saturated oil.

netic characters,

pawash

ferent Juantities,

faty ac
oil are

9.3 kilo calorie energy is liberated from 1 gram fat.

Normally an adull person should get 20-309 of energy from fat.
viain functions of fat ;

(i) Itprovides energy to the body.

(it} It remains under the skin and prevents the loss of heat from the

body.

(iii) It make the food material testy.

liv) It protects different parts of the body from Injury.

Due to the lack of fat skin gets dried, weight of the body decreases and
the development of the body checked.

Due to the excessiveness of fat the body gets fatty, heart disease takes
Place and blood pressure increases.

4. Vitamins : Vitamin was invented by Sir F. G. Hopkins, The term
| Vitamin was coined by Funk.

Vitamins are organic compound required in minute quantities. No
':"‘]ﬂflil? is obtained from it, but it is very important in regulating chemical
*tactions in metabolism of the body.

On the basis of solubility, vitamins are of two types:

I Vitamin soluble in water ; Vitamin-B and Vitamin-C.

) Vitamin soluble in fat : Vitamin-A, Vitamin-D, Vitamin-E and

Vitamin-k.

The diseases caused by the deﬁcienl:”_lv' of vitamins and their sources
1i.-'iu
Min

Vitar. Chemical name Deficiency diseases Sources
A Retinol Colour blindness, Milk, Egg. Chﬁfﬁﬁ G!_'E'F-'ﬂ
Vitg Xerophthalmia vegetable fish liver oil
e, Thymine Beriberi Ground nut, Rapseed,

Dried Chilli  Pulses,
Liver, Egg Vegetables

L etc.
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Vitamin Chemical name
Vitamin-B, Riboflavin

Vitamin-B, Pantothenic acd Whitening  of

Deficiency diseases Sources

Cracking of skin, red-dish Meat, Green Vegetap|
ove, cracking of tongue  Milk etc. 5,

hair, Meat, Milk, Ny, Toitiata

mentally retardness Sugarcane etc,
Vitamin-B, Nicotinamide Pellagra or 4-D Meat, Ground nut
" or Niadin Syndrome Potato, Tomat, L fy
vegetables etc.
Vitamin-B, Pyridoxine Anaemia, skin disease  Liver, Meat, Grains gy
Vitamin-B. Biotin Paralysis, body pain, Meat, Egg Liver Mg
hair falling etc.
Vitamin-B,, Cynocobalamin  Anaemia, jaundice Meat, Milk etc.
Teroile Glutemic
Folic acid - Anaemia, diarrhoea Pulses, Liver, Vegetables,
Eggs elc.

Vitamin-C  Ascorbicacid  Scurvy, Swelling of Lemon, Orange, Tomato,

gums Sour substances, Chilly,
Sprouted grain etc,
Vitamin-D  Calciferol Rickets (in children), Fish liver oil, Milk, Eggs

Osteomalasia (in adults) ete.

Vitamin-E  Tocopherol Less fertility

Leafy vegetables, Milk
Butter, Sprouted wheat,
Vegetable oil etc.

Vitamin-K  Phylloquinone  Non-clotting of blood ~ Tomato, Sovbean il

Cobalt is found in Vitamin-B

12*

'I‘f T

the vitamin foods.

lflf

Green vegetables, etc.

Synthesis of vitamins cannot be done by the cells and it is fulfilled by

However, synthesis of Vitamin-D and K takes place in our body.
E}FchEHiS of vitﬂﬂlin‘D tﬂkEE PIHCE b}' &'I.E ulkra '\riﬂlet ravs PfESEnt i

the sunlight through cholesterol (Irgesterol) of skin.

15 absorbed.

> Vitamin-K is synthesized in our colon by the bacteria and from there it

6. Minerals : Mineral is a homogenous inorganic material needed for

body. These control the metabolism of bod V.

Important Minerals and their functions

Minerals  Daily quantity Main sources

Sodium 2-5gram Normal salt, fish,

{35 sodium
meat, . ;
chloride) i eges, milk

Functions

It normally found in external
fluid of cell and is related 10
following functions :
Contractions of musdt: e
transmission of nerve II“F“I'

in nerve fiber. |

Control of positive electroly'®
balance in body etc. ‘

s, In the
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i Daily quantity Mainsources  Fupctione
)L I
yin€ { gram Approximately It {5 pg
L r : E r F -
I secium 1B all sclibles mally  found in

4 Protoplasn. It i important for
following  different

. | chemical
reachions in cells -

Muacu!a‘r contraction, nerve
conduction.  maintenance  of
positive electrolyte in bod y ete.
| _.m  Approx. 1.2 Milk, 'I"J‘lE'It‘RE, This provides strength to bones
(alel gram eggs, grains, andteethwithvitamin, Important
' gram, fishetc.  role in blood formation, Related
with muscular contruction. Help
in clotting the blood ete.

Milk,  cheese, This provides strength to bones
Bajra, green leaf and teeth, in coordination with
vegetables, etc. calcium,

Phosphorus 1.2 gram

fron 25 mg (boy) Albumen of egg, Iron is important in formation
35 mg (girl) bread, Bajra, of Red Blood Corpuscles and
' Banana, Spanich haemoglobin. This is important
apple for tissue Oxidation.
lodine 20 mg ¢ea fish, sea This is important for synthesis
d food, green of thyroxin hormone secreted
leaf vegetables, by Thyroid gland.
Iodized salt. I
ioni f muscular
agnest small Vegetables For functioning o
Hhhmsmm ;ﬁg—ltiw o " 5}'51.‘E'm and nervous E-j.rﬁtem.
Zinc Very SI'I:IH_H Liver and fishes For insulin functioning.
quantity . ; 5
Copper - Very small Meat, fish, liver Formation of haemng..ljcfc:: r:af
uantity and grains. bones and as a con
! ) electron. —
r ‘e pf RBC and Vitamin
Cobalt Very small Meat, fish and Eﬂrs} nthesiso
ti water e -
= is the important -

: : . . drinking. Water
7 Weter s Human gein 1t o] ht of thc:gbnd}’ is water.

“mponent of our body. 65-75% Weis
Main tunctions of water :

vap;-l Water controls the temperature
x ances from
g of the excretory subst:

f our body by cweating and
D -

the h;;t is the important way of excretion

3. : .
hyg I Maximum urganicchemu:ﬂ] rea
B

folysis, L i
. . ei .
“’B&nj:h“':“ Diet : That nutrition, 1n which ﬂ:l f:all'-‘d Balance Diet.

M are available in sufficient quantity:
_—#

vl
cHons in the body perform throug

grtant nutrients for




564 Lucent s General Ko led e
Balance nutrition is abtained from B

chart below :

Adult female

lance | Neel,

Children

which is Pivien n thy,

”’“‘_r'

Edibles Adult male fainl
N M Hard N M Hard 13 A6 -1y 1.1,
yEs.. Y. M, oy
Grain a0y 520g 670 g 4105 4405 575y 175 270g 420 Wy,
{wheat, rice)
Pulses 40g S0g 6Dg 40y 45p SUp 35 35p 45g 15y
Leafy 40g 40pg A0g 100g 100y S0k A0g Wy S0g 50
vegetables
Vegetables  60g 70g 80y 40y 40g 00g 20g 30g S0g 50
(other)
Milk 150 200 250 100g 1505 200y 3005 250y 250g 250
Tuber root S0g 60g 80g S50y S0y 60g 10g 0p g Ng
Sugar g 3Bg 55 20 20g 40y 30g 4 45g 45p
Fat and oil 40g 45g 65g 20g 26g 4 155 25g 40g 35y
Necessary calorie for a human being,
Nature of work Male Female
1. Light worker 2000 calorie 2100 calorie
2. Eight hours worker 3000 calorie 2500 calorie
3. Hard worker 3600 calorie 3000 calorie
6. Human Diseases
Diseases caused by Protozoa :
Disecase  Affected Parasites Carrier Symploms
organ Mosquito
1. Malaria RBC & Plasmodium Female Fever with shivering
Liver Anophelies .
2. Pyorrhoea Gums  Entamoeba — Bleeding from gums
gingivelis
% S.IEEPi“g Brain Irypanosoma Tse-Tse flies Fever with severe
sickness sleep.
4. Diarrhoea Intestine Entamoeba s Mumuﬁ.&[}iarmh“"
histolytica with blood.
. Kala-ajar Bone Leismania Sand flies  High fever.

marrow donovani

] ) . in the
Charles Leveran discovered the Malaria Parasite, pl’ﬂﬁmf’d‘”"” a

blood of the affected person in the year 1880,

Ronald Ross (1897) confirmed the Malaria is caused by malaria

and told that mosquito is the carrier of it

F'ﬂrﬂﬁiw
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< caused by Bacteria : 565
I-"'-'.:*.l::- Affected organ Name of Eﬂl.“lt‘r'ra g
I.Ti-“fa: Nervous system Clostridium Tetan; }}:m;:m,..
TL'I.',!H“' b::ﬁ]-' fl:"-"r_r Spasm ip
ote” ORI of e
(holerd BUERHOR Vibrio cholerae C"-"'ﬂ'-_irl"llﬂu; stool and
= Fh“jd Intestine Salmonalis ihoss Vomiting,

T;w,fu[nsis Lungs Mycobacterium

tuberculosis
piphtheria Respiratory tube  Corynebacteriym
diphtheriae
Plague Lungs, areabetween Pasteurelfa pesties

the two legs

Whooping Respiratory system Hemophilis pertusis

cough

High fever, headache,
Repeated coughing.

Difficulty in respiration
and suffocation,

Very  high fever
muscular eruptions on
the body,

Continuous coughing,

Preumonia Lungs Diplococcus High fever, swelling in
pneumoniae lungs.
Leprosy Mervous  System Mycobacterium Spots on body, nerves
Skin leprae affected.
Gonorthea  Urinary Path Neisseria Swelling in  urina
nary B Ty
Gonorrhoeae path.
Syphilis Urinary path Treponema pallidum Wounds in urinogenial

fract

Nole: In the year 1882, German scientist Robert Koch discovered the

bacteria of Cholera and TB.

_ Louis Pasteur discovered the vaccine of Rabies and pasteurization of

ik,

Diseases caused by Viruses

Disease

L AlDs

Affected organ Name of virus

Defensive system HIV

(WBC)

Den g ue Whole body Billions of virus
2 particularlyhead,

- eyes and joints.
iR Throat, backbone Pilio virus
Nerve.
§
* Ing
'5 |Hu:uE“EH %Iebﬂd}r Mixo virus
. ':' a
Pe]:: ‘Cken Whole body Variola virus

Symptoms

Immune system of body
became weak.

Pain in eyes, muscles, head
and joints

Fever, body pain, backbone
and  intestine cells are
destroyed.
Suffocation,
restlessness. |
High fever, redish eruption
on body:

sneczing,
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Disease Affected organ Name of virus Sglpmptmm:.
Varicella virus Light fever, eruption of bile

6, Small pox  Whole body on body.

n ) - Difficulty in Opening the
7 Goitre Flﬂfﬂgwm'd amuih with fever,

Blan z .
8, Measles  Whole body Morbeli virus Redish eruptions on body,

Reddish eves, paini
4. Trachoma  Eyes — Yes, pain in eyes,

Yellow urine, Eyes and skin

k ;::‘FTT;[:;H aEE N become yellow.
W s VITUS he patient becomes
. Rabies Nervous system  Rabies virus The s mad
QRS i ' with sever headache & high
fever.
12. Meningitis Brain — High fever.
13, Herpes Skin Herpes Swelling in skin,

Note : AIDS — Acquired Immuno Deficiency Syndrome.
Elisa Test : Test of HIV Virus (AfLDS)

Diseases caused by Protozoa :

(i) Diarrhoea : The reason of this disease is the presence of internal
protozoa namely Entamoeba histolytica which is spread through house
fMies. It causes wounds in the intestine. Protein digesting enzyme, trypsin
is destroyed in this. This disease is mostly found in children. Disease caused
by helminthes,

(ii) Filaria: This disease is caused by Wuchereia baoncrofti. This worm
is circulated by the stings of culex mosquitoes. This disease causes swelling
in legs, testes and other parts of the body, This disease is also known as
Elephantiasis.

Diseases caused by Fungus

(i) Asthma : The spores of the fungi, namely Aspergillus fumigatus
reaches the lungs of the human and constitutes a net like formation, thus,
obstructs the function of lungs. This is a infections disease.

{ii) A.trhtf:m'? foot : This disease is caused by the fungi namely Tenid
Pedes. This is a infections disease of skin which spreads mainly due to the
cracking of feet. ?

(iii) Scabies : This disease

: is caused by the fungi namely Aecarus scabies
In this disease the skin itche ¥ i namely

s and white spots found on the skin.

'::i"l-'.:II BEI!F.'I“L"'E‘-T 5 T]_"[iﬁ is caused b T x i 4

r L £ r tl‘lE 'Fun I L r ' |J If’h DHL

to this hair of the head falls. ’ gl namely Taenia cap

Tr .:'E:'] hRi“E‘:Enrm : This disease spreads through the fungi namely
_.- 1 Ly Crueos iy iy h ; ) i - :

s thfsliin_ cosunt. This is ainfections disease. Round red spot foun

Some Other Diseases

1. Paralysi . . . ) 1t
of the mi;fi};:iﬂ":; Hemiplegia : In this discase within a few minutes ha |

zed. The nerves of the paralyzed part become inactive:

L. 4
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; ; . T
is disease is due to I'Ilgh blood Pressure

fficient supply of blood to brain, bursting of Ny nerve

pason! of th

'.. .

rrh prai® or I8 substance lik

2 allergy o = ce like sand, smoke, chemical, ¢

rous fo some persons B t!-""r"_" are reactions in tht.-r ;-.mhﬂ' cold

o diseases. Itching, pimples, swelling in h:dlr ody, which

Ve, are the examples of allergy. ¥ black spot,

gehizophremid F.Ihlﬁ is @ mental disease which usually f :
The Pﬂtifnt considers the imagination as a truth, not tf: ti:.u::d =

' r e facts,

. are lazv, emotionless etc.  Electre :
] . ropathy is hel : :
] pful in this

, Janset
Il" e .._rl]rll-!u

it

disedse: is di i
- This disease is caused by the internal disturbance of

4 ]:I_‘lilq_"l'll-."g. .
braif. In this disease, foam coming out of the mouth and the patient falls
Jown un
= IFi'[_".El. ’]'H.J

double image is formed.

P8, in '-"r'h'i.l:h
Rronchitis : Tt1s caused by the inflammation of tubes leading from

COMSCIOUS.
This disease is caused by the paralysis of muscles of the

£

0.
he wind pipe to lungs.
7. Colds : This is
«hich result in bad throat, headache and watery nose.
5. Colic: Severe pain in the abdomen caused by spasm of the internal

organs usually the intestines.
[t is a serious menta

highly infections disease and is caused by a virus

9, Delirium | disturbance occuring under the

influence of poisonous drugs.
10, Hydrophobia : A disease cause by bite of a mad dog.
One can see the object of

11, Hyper metropia (long sightedness)
longer distance but not the object of nearer one. It can be corected by convex
lens,

2. Myopia (short sightedness): In this disease person can see the object
of nearer distance but can not see the object of longer distance. It is corrected
by using concave lens.

13. Leukaemia : There is a great increase in the number of white hlcmd
';;"'Puiitle.q in system. Swelling of spleen ta occur within
W days,
headj 4. Migrain : An allergic disease in which there 15 2 periodic attack
I ]afh'? takes place, It is an incureble disease.
lﬁl Ubesity : Excessive fatness is called abesity.
l mre?' Piles : There are a various vein in the rectum. Due to i
e it prevent the free flow of blood creating problem- Itis <
“Mstipation
is fover Wlth il.-".nh‘"

17 _ 3
Pain, Rheumatism : The symptiom of this disease
i Di"EESE
articles in the

iy,
Athy
My, To5Clerosi - terol

Ul erosis - Deposition of cholestero p
* < called E\th.‘l"ll-!i-f'll. rOsis.

% whi
hich prevent the flow of blood i

kes place. Death

of

a Fn"_-;!-il.lﬂ‘
qused due

lumen of
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A rteriosclerosis @ Due Lo deposition of Chﬂiur;te;*@ fm.-ld calcitm i
1rt|:1lri|:'-'- hecame stiff and rigid. It loses the property of elasticity due tq which
i f
wall of arteries may rap fun.
Uremia : Presence of excess O

caused by malfunctioning of kidney. v e l
Glgcosuria @ Presence of excess of glucose urine 1= as glycosuriy

f urea in blood is called uremia, Tig

Arthritis « It is disease in which inflammation of joints takes place,

Osteoporosis: Jtisa

age dependent disorder of bone in which low bone

mass and increased fragility takes place.

Hyperg
the blood is high.

Hypoglycemia : It isac
in the blood is very low.

lycemia ; It is disorder in which the concentration of glucose iy,

ondition in which the concentration of glucose

Preumonia : Acute inflamation of alveoli of lung.

Emphysema :

the loss of elasticity, Cigarette smoke and ch

Causes,

1t is the abnormal distension of alveoli which result in
ronic bronchitis are two main

7. Miscellaneous

Medicinal Discoveries
Inventions/Discoveries
Vitamin®™

Vitamin-A

Vitamin-B

Vitamin-C

Vitamin-D

Sulpha drugs

Streptomycin

Heart Transplantation
Homoeopathy

Malaria parasite and treatment
Diarrhoea and treatment of plague
Sex hormone

Open heart surgery
Contraceptive pills

First test tube baby
Electrocardiograph

Antigen

RNA

DNA

Insulin

* Funk named it ‘Vitamine’ (in 1912)

Inventor/Discoveries

F. G. Hopkins, Cosimir Funk
Mec. Collum

Me. Collum

Holst

Me. Collum

Dagmanck (Dogmanck])
Selman Waksmann
Christian Bernard
Hahnemann

Ronald Ross

Kitajato

Stenach

Waltallilehak

Pincus

Edwards and Stepto
Iwanyaan

Karl Landsteiner

James Watson and Arther ATE
James Watson and Crick
Banting




ne of chicken poX
Vac )
1, bacteria
piabetes

polio vaccine
BCG

pacteria

plood transfer

impml.mt Informations :
Largest and heaviest mammal
Largest land mammal
Largest living reptile

Largest living bird

Largest snake

Largest monkey

Smallest bird

Smallest mammal

Largest egg

Fastest animal

Fastest flying bird

Egg lving mammal

Tallpgy mammal

Busiest human organ

b
ime Tmpnna nt facts

At th

The sex de

in
femall‘ fhl'ﬂmnsnme:-'.-

e R

=9 in
9f the

s hﬂl‘lEs
Insige t

Hiulnp‘:,r
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Invenior

Harrison angd Sympson
Edward Jenner

Robert Koch

Banting

Alexander Fiemming
Johan E. Salk

Guerin Calmatte

Luvenhauk — Leeuwenhock
Karl Landsteiner

Blue whale

African elephant
Sea turtle (Tortoise)
Ostrich

Python

Gorilla

Humming bird
Shrew

Ostrich’s egg.
Cheetah (Panther)

Spine tailed Swift

Echidna and Duckbiled Platvpus
Giraffe (Africa)

Heart

The study of dreams is called Oneirology.
Study of the beauty of human is called Kalology.
¢ time of creation of life there was no oxygen.
Estm“EEEt part in the body is the enamel of teeth.
termination of human depends on male chromosomes not

= .{aﬁtﬁl Nervous speed is 532 kmph.

ternal apegs of the lungs of human is 93 sq. m. which is forty times
“¥lernal area of the body.

are as strong as concrete and as hard as granite.

L *etong, e body approximately 150 lakh cells are destroyed every
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10.

11.
12.
13.
14.

1.
16.
17.
18.
19,

20.

2%,
22,

23.
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The weight of the uterus of the woman who has not
child is 50 grams and after giving birth to a child the

EiVEn hlt‘th to 3
bl
100 grams. eight b'EfDrmas

The weight of the kidney is approximately 150 grams.
In a single inhaling, a normal adult takes 500 ml air inside the body
The capacity of heart to pump the blood is 4.5 liters per minute,

The length of the small intestine is approximately 7 meter and it
diameter is 2.5 centimeter.

The blood circulation inside the body takes approximately 23 seconds.
The antibiotic namely, penicillin is obtained from penicillium fungus,
Human is the most intelligent hominid of the universe.

Albatross is the largest sea bird, whose spread of feather is 10-12 ft.
There are approximately 50 lakhs hair in the body of human.

In the initial stage of formation of placenta, H.C.G. hormones flow at 2
large quantity and excreted through urine. At this time, in the testing of
urine due to presence of this hormone pregnancy test is carried out.

The heart beat of a child is more than that of an adult.

A single respiration completes in 5 seconds i.e. 2 seconds of inspiration
and 3 seconds of expiration.

Evervday blood in the body of the human carries approximately 350
liters of oxygen to the cells of the body. Out of this 97% oxygenis carried
by haemoglobin and remaining 3% is circulated by blood plasma.

L &



