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(The smallest structural and functional unit of an organism)

> ‘Building Blocks of Life’

1839 -Theodor Schwann and Matthias Jakob Schleiden- theory of cell

= The cell is the basic functional and structural unit of all living organisms.
= All living organisms are made up of cells.
= All cells arise from pre-existing cells.
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e 2 dStudy of Cell - Cytology
d Father of Cytology - Robert hook

Microglraphia-book

O +ifdrsr i @t - Robert Hook

(1665)

0 $ege (Nucleus) it @ - N&a¢ F13A
(Robert Brown) - 1831
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M Organisms made up of a single cell are unicellular
whereas organisms made up of many cells are
multicellular.

[ A single cell is often a complete organism in itself
such as bacterium or yeast
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HITABT (Cell)

Q AT TTAT & Feed FT dAT 3R BId &l Selh AR JAUT
&G R &l RISl AT 3o H & 36TRT 8l &

U Sciatica is the longest cell of the body (@g afz=r : iR
gict gl)
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hITART h A T

(1) SIferepr fBIeall (Cell Membrane)
(2) g geT (Protoplasm)

(3) SITAPT g (Cytoplasm)

(4) Mitochondria

(5) IMesil TT (GolgyBodies)

(6) SITSHTEIA (Lysosome)

(7) ISIEE (Ribosome)

(8) USITATITHS W(Endoplasmic
Reticulum)

(9) RiFdsrrd (Vacoules)

(10) H=cIEIH (Centrosome)

(11)hegeh (Nucleus

Structure of Cell
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(1) IfAFT Breell (Cell Membrane)
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Animal cell- cell Membrane Plant cell- cell wall

Lipid + protein cellulose microfibrils

Carbobypdrats

Finac
chancs|
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ey I HITADT o HIAT geraf & STEdl araraRer & 37eeT T g
> g FIRAFRT Hr TaEe Hant F1 39ORa &=dr gl
> JUI3T AT YA MR FAMRT HIAT § T 3o agl 8l [Aeproredy
el
> I U hfad I HIRAGST 1 gEY cTfad HI HIRABIH &
el TISC HLdl ol
> Ig S ged (Protoplasm) & TATATAS Heholel ol AT IWd! gl

Cytoplasm " el
Mucheuws I .
Cell membrane e
Chitin cell wall I

Mitcchondrion
Vacuole

n ] Sports and Physical Education (@ thakuranjnag9



S )¢
/° Sid ged (Protoplasm) i
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S AT & TFR FT giar &:-
(a) 3TPTEfAS (Inorganic)-

qrefaas

gfasr Jauit &1 AQT [T ¢
(b) ®@fa® (Organic)-

sqd I+ gerd (Compound Element) 3@ &
St #rEfgrése Carbohydrates (13%
Fats, 91éleT (Protein) (15%),57ef (Water),Carbon

n I
(c) JF e & dodfie, Ryl qur Fefds
Vitamin A,B,C,D,E 3 ft urd ST &
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Mitochondria W
Intermediate /\ o . aT )
T N st FIRT Freeh & Iwew 3
Ribosomes / 8 —
hege & BT @dT ¢ g

Rough endoplasmic ' *
reticulum ’

..m*‘”‘ u
-
Nucleus / - ““me.
#
N

Microtubule

FART geT FgdATdl gl

Centrosome

\ Microfilament — \J,
=4 -~
74
/,
*

/ Smooth endoplasmic
reticulum
\Secretory vesicle Cytoplasm— ) a Iga Ia IH
Peroxisome
o)
oldeh

Nucleolus

Chromatin

Golgi
apparatus

Golgi vesicle

Cytoplasm Vacuole

Plant cell- RfFas™ (Vacoules) and efd& (Plastid)
Animal cell — remaining all component

n o Sports and Physical Education @ thakuranjnag99



Mitochondria or Bioblast or Power House or ATP Mill) - 5
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Cytoplasmic

O #AEcHesar i @ - 7890 7 Ras membrane

Endoplasmic

UecH+ (Richard Altman') & &Y Eipdtor:) reticulum

Frgleeree HT A ) Ribosomes /i T
0 1898 & FTer a+3T (Carl Benda) ¥ & Mhackiay o gan
7-773?7"#79.‘ > Mucleolus
N I I Nuclear
O sWH AT MR FT fAcgd 78 a1 3T I membrane
Golgi
(Power House) sft sgramar & Cytoplasm
Mitochondrion .
Chloroplast | :
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(a) IE FIT UeT el oI HET dhog; o

(b) SHH QT TeollsH AR I8 & ol Fail
& Al T I & &7 F gRafdd & & HAeg
L gl

(c)FI'IEE:ITﬂ%?:IT A.T.P.- (Adenosine 7=, *hosphate)
I 3eTehl JTARIhT IHE1T Fall & faT H
L ol

(d) ATSCIRIesdAT H Hheldlielod (Catabolism) T
HTY BT gl offched 3T 3FeT & Felled AT
JqT & II-IIT T H G BT gl

ATR synthase particles

Crighs
Ritosare
i b

h

‘x " nier membran:
(uter membrase
Degwyrinrucal: ace (ONA)
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Important Point

d The smallest cell is the sperm cell.

O The largest cell is ovum in the human body.

U The largest cell in the world is an ostrich's egq.

d The smallest cell in the world is Mycoplasma.

[ Sciatica is the longest cell of the body.
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Cell Structure
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hITART A Hcah

(1) AT Breel (Cell Membrane)
(2) T g (Protoplasm)

(3) SITAST geT (Cytoplasm)

(4) Mitochondria

(5) dMesit TT (GolgyBodies)

(6) SMSTIAIH (Lysosome)

(7) TSATEH (Ribosome)

(8) USITATIEHS 3\'ﬁTjI;_(‘—l?:r(Endoplasmic Reticulum)
(9) RfFIHA (Vacoules)

(10) H=CIAIH (Centrosome)

(11)%ega (Nucleus
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(5) IMesil T (GolgyBodies)

0 1897 AT sl (Camillo Golgi) - Neurologist &

qgdldT|
0 1898 H 3{ 3egl & T ¥ Mool g8t A1 fe=am

I1g7|

< The Golgi apparatus is responsible for

transporting, modifying, and packaging

Golgi

s e i 1 ) ] apparatus ; O \ sToolm endoplasmic
proteins and lipids into vesicles for delivery tc..... < S

targeted destinations.

% IE FARBIC F WAYOT &I oft FA WﬁT |
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>
>
>

Gt - ‘ST 3
TE FINHT & 37 Greed H HI T gl
's?ﬁ? 37T oIl 3I99csh hydrolytic enzyme (they break down large
molecules into small molecules.) 9TAT SATAT %}|
Each lysosome is surrounded by a membrane that maintains an acidic
environment .
PITRAHT & 3T FT HIS 3T I FIH AgT Pl § df Ig 39
379 F FA¥C F T gl
ST QT eI SR gl cll § dl Tg e Sl ¢ forad [

FIRNHT A5 & ST &1 3T U, FIHGTT F Jofr Fga & e
RBC & 3ic¥ GlISHINEIA 16! 9T ST &1 3 RBC FXel & &1 ..
Spleen (Cellgl/ideed]) H GraT SIar &/ fare
HRUT Spleen &I RBC FT Hs Fact &/ .
e
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> USEHA HT @i - 1950 ST vfae deis (1)
> Ucdd HIRFT H R TEOAH a9 & |

(7) Ribosome-

» Ribosomes are made up of ribosomal proteins and
ribosomal RNA (rRNA). In prokaryotes, ribosomes are

roughly 40 percent protein and 60 percent rRNA.

> TN N &1 3caesT Fla Bl
SHRY §idlT #) et st Far Far &
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Rough Nuclear pore
endoplasmic
reticulum Nueleolus Nugleus
Ribosome Nuclear
fhémbr ane
J Golgi apparatus
Centriole
Lysosome
Smooth : (\Egloplasm
endoplasmic S
reticulum }
Mitochondrion Cell membr ane




i
Spﬁm? s?gﬁ?l' THE grAfT foaeT 3cuea dagea A HRF13T (Islet of
" langerhans) q gidar %’ 399 ot T@W(Ribosome) I rcT®F AET Al
el
> YSSIAIA (Ribosome) ATSEITATSH (Cytoplasm) & SATHT @Ijl?lTB-ﬂ' G|
HAARF & T H SH N 1 FAATT 81
> TH AT Yl Flel el ASNIA (Ribosome) ATHS
HEAAEH &l Messenger RNA (MRNA) &ga %I
> Transfer RNA (tRNA) BIE-BI¢ HROTHOT0 F 39T gId 8, o1 AT e
(Amino Acid) T IBTAH dH qgil'lﬁ' g 8T W Ig WA+ 9fhar g
& dIc 3 glell UTe18s (Polypeptide) # gRafdd & a8
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(8) Endoplasmic Reticulum
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Ig Iwrfed FFAFT (Eukrayotic) F HIAFT §e7 A @ar 8
duT Fegad Bredl (Nucleus Membrane) & TFq& & Igdl

el
3 W WA A9 ©a § B9 @rr 9ide qar aar
aﬂ' mwm %I Rough po—— Nuclear pore
endoplasmic AR ARI G |
reticulum J S Nucleolus Nucleus
qs- a W * m‘ Ribosome = g Nuclear
' Ty :.4 membrane
(1) SR, TeSIcellsH IR YeHes 4 7 a0 Golgi spparatus
S B '_: . Centriole

(Rough Endoplasmic Reticulum)

Lysosome

Raa tesivareAlS dehadA
(2) =3Il T % | @ &
Smooth k- A Cytoplasm

(Smooth Endoplasmic Reticulum) | :snioptasmic . 7 4 ’

reticulum

Cell membrane
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=30 (9) RieFasrd (vacuole)-

UUUUUUU

T gl % aar am Fafa® IR IFEfas sopt &
| TrSTRH @ €,

A wl-wlt 9g 39 gt F @t S § I8 SA-S1E
At & AT e @ § s Aot :r Rigasd
(Vacoules) #gd &I

O 5 S gIaTe aUl Sie 7 gelol arel gard 8 g
Sig ge¥ (Protoplasm) & Sl 1 AEMNY AI=0or I@d
gl

(a) PIRNFT & HedRF TF MET G W HJolT qAA
IGdT|
(b) MIAFT & e A IAETF Yt H agT AFrea
# Heg FET n j Sports and Physical Education f@ thakuranjnag9




pors o (10) Centrosome -
0 Ig HIAST & Fhogeh & IF @A &
o aad A=< arerd (Centrioles) 8l &1
Q Ig A=A Ser (pairs) H B &
O Ig Uesd (_'Io-_(:la'3ﬁ T 3cUTcsT &Y IR
& e & w1 A B

O Ig ATCTSH H I8 U= ST gl f99 sRoT
dT3eRT RITART F FHISTT AT ardar g

O Ig _shad sleq HIRABT H IRT ST Bl
qIeqd ohITRAhI3T H HifAerT [FHTSTT Cell Plate
% SaRT gl &l

O Centrosome I TIT e & HaAT AT

)

Plasma
membrane

Mitochondria

Intermediate
filament

Ribosomes

Rough endoplasmic . Microtubule
reticulum
Nucleus Centrosom!

Nucleolus Microfilame

Chromatin . ® Iy
1% h - ®©—— Lysosome
& c) / /
apparatus 2 Y\ e Y /T~ Smooth endoplasmi
g e O \; reticulum
X Secretory vesicle
GO|gi vesicle Peroxisome

Cytoplasm Vacuole
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0 7% FRNFF FTFET FF AN ARG Far § aun
PR & T1: 3eam & P P N FoEATRE F
el

O Brain of cell.

O E® 3eex alis et Sl v S & a3gen
fearg &<t & I/ FHET (Chromotin) STfereT
Fed ¢l

Q &% FAST F Tl & aRT Ig FIAET SATTerepT
ol 3 aRafe g S ¥, s o g
MO (Chromosome) Fgd &1

(11) hegeh (Nucleus) -
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1 - —
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5 19
" o JORFA (Chromosome) —
HFT &I DT H IUMGT (Chromosome) &I FELT

46 (23 33 gidr &

fST&E#H D.IN.A. (Deoxy Ribo NucleicAtid = DNA) TUT HI&leT (Protein Ribo
Nucleic Acid-RNA) 9are 9 i & ot 3@’3’77:?7577’7' (Heredity) &I Hel
5HTE gt 81 Tg H~T F Igaifad o vk 9 & gt Dl
AP o Sl 6]
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O Nucleoli-

. Fﬂmﬂﬂ T Sgddel Wm g (Plural of Nucleolus is
Nucleoli) -m hIfeIhT (Eukryotic Cell) H HEH F3r THIAAT
RIS 1 g &1 e ST ¥ o A & AR e
TSI & VT hl HRITAS gl Sl gl

« g s (Ribosome) &I dllel H HETH Blet gl

PR
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Cilia and Flagella

JFlagella -are long, hair-like structures that
extend from the plasma membrane and are
used to move an entire cell.

Cilia -are short, hair-like structures that are
used to move entire cells or substances along
the outer surface of the cell.
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oIdeh (Plastids)

- BRd ol -
g SleT &l HATT T B l

Ig I IAT JAT H 9YIAT SATAT g ﬁ

3afold oas - Chloroplast Leucoplast Cromoplast
Ig AT HT HIE HIAT o @&RT o)  (3rafoTd oae) (afoia sas)
Ig SIS JUT Bl H UrAT AT ¢

giold oldeh -

g 9T YSld Xl gl
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Common
Animal Cell Plant Cell o Cell
brane
* Cilia * Cell wall .
lagell e - Vacuoles
\ dagella P e Ribosome
ysosome . ER
* Golgi body
* Nucleus
* Centrosome
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Type of Cell

J

s | QIETACH TR 2.3 FiR
(Prokryotic cell) (Eukryotic cell

I IR F o1 gl B

. 1(Ilaa;cks an en\sgrpglenclosed nucleus) : gﬁmmﬁ;?g?ﬁ %I

: Wa;q;raaﬁﬁ E . T A 3AF o A E
(MltOSls)Elﬁ-TﬂT sTel gdll . ﬁ'q’lma:rﬁm B’IT-:%I =

. g‘??.l reell (Cell Membrane) a7gT « Cell Membrane gl gl

g FSr ST seg & a1$ et B

e,g -Bacterial and mycoplasma etc..
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