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CELL: THE UNIT OF LIFE

* Basic unit of life — the cell in all living organisms. m

- Some are composed of a single cell and are called unicellular
organisms while others, like us, composed of many/cells, are called
multicellular organisms. ¢ Q
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. CYTO/{OGY : The branches of Biology concerned with the structure and

function of plant and animal cells
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« HISTOLOGY: The branch of Biology which studies the microscopic anatomy

of biological tissues.
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Premature death of

cells/ tissues in living

body
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MICROGRAPHIA

 Robert Hooke first discovered cellin 1665 in ‘RosErT HOOKE
a cork slice. e RS .
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« He called it cellula
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« Antony Von Leeuwenhoek first discovered living

cell in a drop of pond water. %g

* First to observe bacteria and protozoa

« Called them as W
* Father of Microbiology ¥&# ST ﬁ?rh‘rroi}: J\ﬂg\)
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Antonie van Leeuwenhoek
(1632-1723)
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CELL THEORY

 Matthias Schleiden, a German botanist and Theodore Schwann ,a British
ZLoologist

« Schleiden: All plants are composed of different kinds of cells which form the
tissues of the plant.

« Schwann: studied different types of animal cells and reported that cells had
a thin outer layer which is foday known as the ‘plasma membrane’.

* He also concluded, based on his studies on plant tissues, that the presence
of cell wall is a unique character of the plant cells.

* On the basis of this, Schwann proposed the hypothesis that the bodies of
animals and plants are composed of cells and products of cells.
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« Rudolf Virchow (1855) first explained that
cells divided and new cells are formed from

pre-existing cells (Omnis cellula-e cellula).
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* SMALLEST CELL- MYCOPLASMA (PPLO) PIW

- FEH BIE FIRIAT ATZFHICATHT @ PWWV@WG e
o %(]/Y\'ASML
- LONGEST CELL- NERVE CELL
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« LARGEST CELL IN THE HUMAN BODY-OVUM @
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 Mycoplasma and PPLO (Pleuro

Pneumonia Like Organisms)
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« Generally smaller and multiply more
rapidly than the eukaryotic cells

The four basic shapes of bacteria are
@ Bacillus (rod like) afew 7z 9T @vE)
@ Coccus (spherical) T (MATHR)

@ Vibrio (comma shaped) fafsat
(e TaIH)

@ Spirillum (spiral) RaRes (affe)

Staphylococcus aureus
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- Prokaryotes have a cell wall “ﬁ\
surrounding the cell membrane |

except in mycoplasma. \_*x__— %( |
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 The fluid filling the cell is the
cytoplasm J




 There is no well-defined nucleus
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* The genetic material is basically
naked, not enveloped by a

nuclear membrane.
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* A special structure is the mesosome which
N~
is formed by the extensions of plasma

membrane into the cell.

- T AV FTEAT AWEH § AN AT H CoATSHAT
fBroel & RETAR @ TaaT §

* They help in cell wall formation, respiration
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 In addition to the genomic DNA (the single chromosome/circular
DNA), many bacteria have small circular DNA outside the

genomic DNA.

* These smaller DNA are called plasmids.

« NANAF ATAT (Ther FIANF / IRTT ATAT) & HAEl, FS
dFORTT F FNfAF Avar & T S NuT Svae AT F
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» Plasmid provides resistance to antibiotics.
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Plasma | Bacterial Cell Structure
Membrane

Cell wall
Nucleoid (DNA)

Capsule

Flagellum

Ribosomes

[

Pilus

Plasmid

Cytoplasm



Cell
Membrane

Membrane-Bound
Organcles
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Q1. Hyperplasia means: SSC Stenographer, 2014
gISUCT AT &7 3y §:

A. Abnormal increase in number of cells HIfAFTIHT T FE&IAT
AT Jfg

B. An increase in size of cell & & 3R A i

C. Excessive motility of muscle ATEAfAT $r srcafte arfaefierar

D. Voracious eating @l I3



* Q2. The basic structural and functional unit of living organisms is

Shfaa fat & JqaT FEAcHAS W FEATHS 3515 ©

SSC CGl,2012
. A. Cell ¥ /
* B. Tissue 3de&
+ C Organ 39T
* D. systems 9OTTel!



Q3. is the study of microanatomy of cells, tissues and organs
seen through a microscope SSC CGL 2018
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A. Entomology TelREST  —) J@Cu,ob% @’(} /Y\Sedjsj %%\ W E}JJ\Z%—\

. Paleontology defi3reerersit —) g,f\uba %%@5 - ;H’\J | m
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C. Icthyology sgdi3fterislt — _— )
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Q5. Which among the following bears smallest living cell?
SSC 2003
famafaf@aa & @ Fla ae@ a1 Hfaa Fifaewr g2

A. Bacteria Sfiaror /

B. Mollusca ATaEhT

C. Virus darstd
D. Yeast @HR



Which of the following organelles are present in all bacteria?

frafaf@a & & #la a1 31 @it SFARTT A7 Al 87
A. Mesosome AEAH \/

B. Golgibodies el st
C. Mitochondria ATSeIFIT=aaT

~

D. Chloroplast FeaRIcaTEe




EUKARYOTIC CELL IT&Ra1es ifare

* Plants \"\\@UX
* Animals J\T—g

* Fungi Ohddﬂ

* All eukaryotic cells are not identical.

 Plant and animal cells are different
- g3t TFRARF FRAFT T 81 3
- oY 3fiT 92y FIAFT Irerer-arerer gt §
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PROTOPLASM Shace

* Includes the cytoplasm and nucleus of a cell.

- gIEeIcdasH AR gfFaaw afae 8

* The term was first defined in 1835 as the ground

substance of living material and, hence,

responsible for all living processes.

* Huxley- Protoplasm is the physical unit of life
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CELL WALL sifrer fATea
K

* Non-living rigid structure forms

an outer covering for the

plasma membrane oand
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CATHT [Bree! & fow Tt I gl
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CELL MEMBERANE F1farsT &reeil

A

* Cell membrane is composed of lipids that are arranged in a bilayer

. FIFAFT Bred! ARz T = gt T 3 v TR & gaRya adr §




* An improved model of the structure of cell membrane was proposed by Singer

anml 972) widely accepted aw ~
- AT 3 APeEa (1972) EarT yEdiad fFar ar o1 59 ga #l9® Alsd & ™
N — N =

H A9 ¥ O EeR RAT a=ar ar

* According to this, cell membrane is a fluid structure with a mosaic of various

proteins embedded in it
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E AmoebaSisters DifoSiOn

Passive Transport

Facilitated Diffusion

Low Concentration
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Active Transport
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ENDOPLASMIC RETICULUM
vsitalfca® ehan

Endoplasmic reticulum

nuclear envelope

e Network or reticulum of

nuclear pore

tiny tubular structures

scattered in the cytoplasm

o« HTecRged SATfeldT

cisternae . .
rough endoplasmic reticulum

rihnsomes
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* RER is frequently observed in the
cells actively involved in protein

synthesis and secretion
» N FAYOT IR FT A

* The smooth endoplasmic reticulum

is the major site for synthesis of

lipid.
- fafts & weAvor & Qv g vy«
g
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GOLGI BODIES AMestl FT
golgi Apparatus

* First discovered by Camillo Golgi Arnoeba Sisters

#AMoebablfs

(1898)

* They consist of many flat, disc-

shaped sacs or cisternae

» 9gel IR HfAAT Mol garT @o
ar (1898)
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Post office of the cell




* The golgi apparatus principally

performs the function of packaging

materials S ToreT

* Thus called the postman/ postoffice of

the cell HFART HT NFEAT / NESHTHH
\/\/—\/







LYSOSOMES wrsaIarA

* The isolated lysosomal vesicles have been found to be very rich in

almost all types of hydrolytic enzymes optimally active at the acidic
ph.
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* These enzymes are capable of e e, LYSOSOME
digesting carbohydrates,

proteins, lipids and nucleic acids.

-ag?ralﬁ-?ranaﬁma?rﬁm

 Also called a\ssu/icid\a/\/lbwgsof

cell

« JTcAETdr Jelt
N

Enzyme-packed wrecking balls of the cell




VACUOLES  &wrgaiter

* Membrane-bound space found in the cytoplasm.

* It contains water, excretory product and other materials not useful for the cell.

Central Vacuole




* The vacuole is bound by a single

/embrane called;tonoplast.

cIFAICAEE dTHF Uhd Sl O )
gidl 8

* In plant cells the vacuoles can occupy
up to 90 per cent of the volume of

the cell

* Called as storage containers of cells

N N

Armoeba Sisters vq c u o le #AMoebaGlIfs

Storage containers of the cell



« CONTRACTILEVACUOLE: In Amoeba,

important for excretion.

» JAYOT dFIH AT A, IcHoT F AT
Ageaqol &

- FOOD VACUOLES: by engulfing food

we eatjng good
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particles.
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MITOCHONDRIA HTScldifesaT

* Double membrane-bound structure Sdel @'ﬁﬁ

* The outer membrane forms the continuous

limiting boundary of the organelle.

. Sl RBree AT AT TardT

* The inner membrane forms a number of in

foldings called the cristae

- WaRF e O FEEe 4T &




* Mitochondria are the sites of aerobic respiration.

* They produce cellular energy in the form of ATP, hence they are called ‘power

houses’ of the cell.

- PP Wfw e quaT F TaA g

« @ ATP & T H FoAT T 3G HId 8, SHIAT 3o¢ T HT "G g3 Fgl ATl
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Mighty ATP producers of the cell



PLASTIDS carrfEcsd
Vlont

* Plastids are found in all plant cells D b CL/
* They bear some specimhus imparting \ \M

specific colours to the plants VW
- 3% W Fo Aflse T+ ¢, 39 ywR ot

fafdrse T yee A @




PLASTID

%
CHLOROPLAS PCEII?{&/?Z\L)/PLAST L[E)UCO LAS /2@\
FARICAFE SHIATCATEC fozsIcamre
Q  Peufoplast Can%?uaamk
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RIBOSOMES Irsa1aTH

* Ribosomes are the granular structures first observed by George Palade (1953).

* They are composed of ribonucleic acid (RNA) and proteins and are not

Csurrounded by any membrane)
- AFANFH Tgall R Aol Irers (1953) EART @ T GWGR EITATT g
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RIBOSOMeE

@AmoebaSisters

Protein synthesizers of the cell



NUCLEUS o

* Discovered by Robert Brown JEE T3
\/\/\/
in 1831
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Anatomy
of the
Nucleus

Endoplasmic -
Reticulum '

Figure 1

Nuclear
Envelope\

Chromatin

Nucleolus
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Ribosomes EsEA

Nuclear
Pore






Nucleoplasm contains nucleolus and nuclear

envelope

nucleolus

chromatin.

nuclear
pores

nucleoplasm

The nucleoli are spherical structures
present in the nucleoplasm

Not a membrane bound structure

"

chromatin



 Chromatin > DNA + Histone proteins
- FAfCT > DNA + fgFels WidleT

* Chromatin condenses to chromosome only at the
time of cell division
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Amoeba Sisters N u c ' e u s #AmMmoebaGlfs

Genetic information bearer of the cell










PROKARYOTE vs EUKARYOTE










) Comparing Plant and Animal Cells

Part of a cell Animal Cell Plant Cell

Nucleus

Cell membrane

Cytoplasm

Cell wall

Chloroplast




Q1.Which of the following is considered as the physical basis of life?

faf@a & @ g saa &1 siifas 3maR J@&r sar 872
l. Cell wall ®Ifd/Fr fRfca

2. Cell membrane HIfA=T Freal

3. Mitochondria ATSEIHIT=g4T

~

4. Protoplasm EI’IE’I‘WI?H/




Q2.Which liquid is contained inside the nucleus of a cell?
FIRAFT & AMAF & 3T HlT AT RA el &

. Cytoplasm HIART g

2. Protoplasm WCICATSHT

3. Nucleoplasm WW\/

4. Nucleosome F[FIHIH




Q3.Which of the following organelle is present only in plant cell?
frafaf@a A & ¥ sla Faa 9 AR 7 Algg 87
|. Mitochondria HATSEIRIfe5AT

2. Cell wall ST Afca /

3. Cell membrane HfAHT Brecl!

4. Vacuole




Q4. In which of the following part of the cell does the pyruvic acid is

broken down into carbon dioxide, water and energy?

AT & Afaf@d & O 59 BT d gsvlls s e sEiTFaEs,
Il 3R 3T A g€ AT 872

A. Cytoplasm HTSCICAToH
B. Nucleus F{r\ﬁ%rwr

C. Mitochondria ATSEIHI=54 \/
D. Chloroplast FARICATES




The term cell was given by
A. Robert Hooke /
B. Tatum

C. Schwann
D. De Bary

A e canr feam aram a
A. TE€ §h

B. ¢eH

C. @

D. ¢ s




The cell is not applied for
A. Algae

B. Bacteria
C. Virus

D. Fungi

ael & T 39T &7 fFar ST &
A. arer
B.GﬁHTUI

C. ar={H
D. Fa&




Who discovered cell in 16657
a) Robert Hook /
b) Robert Crook

c) David Thomson

d) Marie Francois

1665 & A« A @ fvaar $ir Afi?
u)fl'a'&ga;\/

b) Ve Fh

) 3 gTHEA

d) # HalsH



Name the process in which the ingestion of material by the cells is done through the plasma

membrane?
a) Egestion
b) Diffusion
c) Osmosis

d) Endocytosis

3H GTHAT HT ATH a3 fFad FIAFIHT aRT A FT AdAGT CaToHAT Peell F ATeqHw @
forar Jrar g2

a) Taere

) fR|or

M) AR
31 R



Which among the following sentence is not correct about the organelles?

a) They are found in all Eukaryotic cells.
b) They are found only in multicellular organisms.
c) They coordinate to produce the cell.

d) They are small sized and mostly internal.

fArafaf@a & @ sl a1 gy T & T & @ a8 82
a) ¥ @t THRARF FRFET § qw s §
b)a‘agaﬂfaﬁmsna’fﬁwaﬁ%l\/

M) ¥ FET F IUET F AT FATET FQ B

d) @ BIT IHR & gid & 3 TARER ATaR® & &l



Blue green Algae are:

a) Prokaryotes \/
b) Eukaryotes

c) Both a) and b)

d) Neither a) nor b)

At gt dare §:

&) AhRAcH

) IFRACH

M) A 3R B =

q) T aTATEB



Match List-1 with List-1l and select the correct answer using the code given below the Lists :

- 1| F ary g |1 e & ik gl & i Re ae fis #1393 &1F a@@ sew o

List-1 List-II
(Cell Organelle ¥« 3if3fsier) (Function)
A. Mitochondria #ATSEIRIf3AT 1. Photosynthesis TerTer HRawor
B. Chloroplast FRIceFe 2. Protein synthesis M&e HAYoT
C. Ribosome TEa\H 3. Intracellular digestion $ETYeR T
D. Lysosomes dATSHIH I 4. ATP formation ATP &1
Code:
(@) ABCD

3124
(b) ABCD

3214
(c)ABCD

4123
(d)ABCD

4213



Largest plant cell organelle
A. Plastid /

B. Mitochondria
C. Ribosomes
D. Lysosome

99 3T Tl /ﬁ-&sﬁﬁﬁﬁr
A. TdTIEesS



Name an Organelle which serves as a primary packaging area for
molecules that will be distributed throughout the cell?

a) Mitochondria

b) Plastids /
c) Golgi apparatus
gd1T S

d) Vacuole

U Ao &1 dA1H T3t & foT vk TgfAE GG 847 F &
# P FaT § O QX AT F [FaRaT BT Sreen?

a) ATSHI =547
b) caTiEesH
c) Mot dF
d) ¥




