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Chapter Review

Life ic believed to have originated in water, possibly in cmall pools with
changing conditions cuch ac hot cprings. The Puga alley hot cprings of
Ladakh (near boiling point) resemble early Earth of 3.5 billion years ago;
heat-loving unicellular bacteria called thermophiles live there. Birbal Sahni
Institute ccienticte found calcivm carbonate forming rapidly around them,
which may have protected early organic molecules and helped form the firs
protfective membrane.

All living organicms are made of celle. (nicellvlar organicms (bacteria,
yeas’f) have one cell- multicellular ones [/b/Ahtf’, fich, birde, humanc) have
millions. Similar celle form tissues, ticcues form organg, organs form organ
cystems. The cell etaye the fundamental unit of ctructure and function.
Studying celle: the human eye can separate two pointe only if they are
about 0.7 mm apart (imit of resolvtion, viewed from 25 em), co celle need
maguification. Pobert Hooke (1665) observed cork with a celf-made
microccope (200 to 300X) and named the box-like compartments cellc
Light microccopec uce an objective lens and eyepiece; electron microccopes
uce & beam. of electrons and chow detaile at the nanometre ceale (1 nm =
one-billionth of a metre).

Activity 2.7 (cize of a cell): measure the diameter of the field of view with a
trancparent ruler (e.q., 5 mm = 5000 micrometre). Count celle along the
diameter of the onion peel clide (e.g., 25). Cell cize = field diameter /
number of celle = 5000/25 = 200 micrometre. Jotal magnification =
eyepiece x objective (10X x 10X = 100X). Microscopec improved in

resolution (¢ clarity), contrast and magnification. 1 mm = 1000 micrometre.
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o Cell membrone [,b/as*ma membrane): thin boundary, 7 to 10 nm thick,
made of lipide and profeins; it protects the contents, defines the cellc
individuality and i< celectively permeable (lete come cubstancee pass and
blocks others). Fluid-mosaic model: a lipid bilayer (water-loving heads
outside, water-hating tails inside) with embedded proteins that act ac
gatekeepers; molecules move cideways, <o it ic fluid, and are arranged like
tiles, co it i¢ a mosaic.

Ocmosic (Activity 2.2): potato in plain water cwelle (gains weight); potato
in 20 per cent calt/cugar colution chrinks (loses weiylut). Water moves
through the celectively permeable membrane from dilute (more water, lece
colute) to concentrated colution (less water, more colute) until
concentrations equalise. Diltusion i¢ the net movement of particles from
higher to lower concentration (n0 membrane needed); oomosic ic diffusion

of water acrose a membrane. Plant roots take water by ocmosic.

o Jeotonic colution: colute concentration outside = inside [z«o net water

movement). Hypotonic: outside < inside (water enters, cell cwells).
Hypertonic: outside > inside (water leaves, cell chrinks).

Cell wall (plants, fungi, bacteria): extra rigid covering outside the cell
membrane, mainly cellulose in plants (a carbohydrate of many glucoce
units, which i¢ /'ou%age for “§)o It qives F/gfc/ftg and strength, Ae//ag leaves
and flowers ctay firm and the plant upright, and ic permeable to water
and minerals. Tn concentrated cugar colution plant celle keep their chape
while the membrane pulle away from the wall (cell content chrivke): animal
celle with no wall chrink considerably. Withovt a wall, animal celle can

change chape, which cupports movement.

Notes by Abhichek Siv 2



Chapter 2: Cell: The Building Block of Life
STEATT 2 - FIAIHT: cllat 1 HTET IHIS

* Onion peel or Rhoeo celle are box-chaped and reqularly arranged; cheek
celle are irregular. Prokaryotic celle (pro = primitive, karyon = nuclevs)
cuch a< bacteria have no well-defined nucleve and no membrane-bound
organelles; DNVA ic & cingle circular molecule in the nucleoid. Eukaryotic
celle (eu = true) have a membrane-bound nucleve and organelles.
Prokaryotic: 1 to 10 micrometre, ucually unicellular; eukaryotic: 10 to 100
micrometre, unicellular or maulticellular. /iruses, viroide and prione are
acellvlar infectious agents.

o MNuclevs: double-layered nuclear membrane with pores; nucleolus makes
ribocomal cubunits; chromatin (entangled DVA threads) becomes
roa/-cha,oec{ chromoesomee [D/V/’ 1 ,brofe/'h.(') when the cell i¢ about to
divide. Genes are functional segments of DNA and carry inheritance.
Mature human RBCs have no nuclevs, giving cpace for haemoglobin but a
lifespan of about 120 days.

o Endoplasmic reticulum (ER): network continvous with the nuclear en velope.
Rough ER has ribocomes and makes and cecretes proteins; cmooth ER
lacke ribocomes and makes and ctoree fats and hormones. Ribocomee are
the protein factsries (Free or on ER). Golgi apparatus (ctacked flattened
cacs, discovered by Camillo Golgi in 1898) modifies, corte and packages
profe/‘hr and //pfc/C into vesicles, ke a ,bo:'f office.

o (ysosomes: cingle-membrane cacs of enzymes that break down unwanted
proteins, carbohydrates, fats and damaged organelles (clean-up cystem).
Mitochondria: powerhouses with a emosth outer membrane and an inner
membrane folded into crictae that increace curface area; glucoce ic broken
down in cellular respiration and energy ic ctored ac ATP, the enerqy
currency. Mitochondria and plastide have own DNA and ribocomes,
hinting at & chared history with bacteria.
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o Plastide (plants): chloroplaste (green chlorophyll, double membrane,
ctroma and dicc-chaped ctructures where photocynthesic occurs; cugars
and ctarch ctored), chromoplasts (yellow, orange or red pigmente for
Fower and Fruit colsur to attract pollinatore and ceed disperserc),
leucoplaste (colsurless, ctore ctarch, oils or profeins, e.q., in potato and
tars).

o acuole: a large central vacuole in mature plant celle with cell cap ctorec
water, minerals, cugars and waste and keepe the cell firm by prescure;
when water ic chort the plant wilte. Animal cellc have cmall, temporary
vacuoles.

o Cell divicion: celle grow only up to a limit; the body grows becavse celle divide
(onion rost tip, Activity 2.5). Mitosic makes two genetically identical
daughter celle for growth, repair and acexval reproduction. Meiogic (only in
reproductive organc) has two divisions and makes four celle with half the
chromosomee (gametec), giving variation; fertilication restores the
number. Errors in mitocic can cause tumoure; eFrors in meiosic cause
genetic dicorders.

o Cell theory: Schleiden (1835, ,b/auts'}, Sehwann (1839, animale) and
Virchow ( 1855, new celle arice only From pre-existing celle). All organicms
are made of one or more cellc; the cell i¢ the basic unit of ctructure and
Function; all celle arice from pre-existing celle. Celle have a definite lite
cpan; contact inhibition ctope divicion of animal celle, which cancer cell
lose, forming tumovre. Programmed cell death chapec fingers in the
embryo. Jotipotency (Haberlandt, 1902) ic the ability of a plant cell to
grow into a complete plant. Cell culture growe celle outside the body.

Key Terme
Cell - Bacic structural and functional unit of life.
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Recolvtion limit — Smallest dictance (0.1 mm) at which the eye cees two
pointe ceparately.

Cell membrane — Selectively permeable boundary of lipide and proteinc.
Ocmosic - Diffucion of water acrosc a celectively permeable membrane.
Is'otam‘c/Hypofanic/Hypertanic - Equal / lower [/ higher outside colute
concentration.

Cell wall - Rigid cellulose layer outside membrane of plant celle.
Prokaryotic cell — Mo true nucleve or membrane-bound organelles.
Eukaryotic cell - True nucleve and membrane-bound organellec.
Nucleoid - Region of DNA in a prokaryotic cell.

Chromecome — Rod-like DVA and profein ctructure ceen during divicion.
Gene — Functional cegment of DNA.

Mitochondrion — Powerhouce; makes ATP in respiration.

Plastids — Chloroplast, chromoplact, leucoplast in plants.

Mitosis — Division giving two identical daughter cellc.

Meiocis — Division giving four celle with half chromosomes.

Jotipotency — Ability of a cell to form a whole organicm.

Diagrame [ Flowcharte
Organication in Multicellular Organisms
Organicm
I

I I I |
Celle Ticsues Organc Organ cyctems

| | | |
Similar celle Same Fonction Several tiscues e.q., respiratory
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Prokaryotic versve Eukaryotic Cell

~ ) \ / )
Prokaryotic Eukaryotic
+ No true nucleve (nucleoid) - True nucleus
* Mo membrane organelles * Membrane organelles
« 1 to 10 micrometre + 10 to 7100 micrometre
\ « Yeually vnicellvlar \ * Uni- or multicellular

Cell Organelles and Their Jobs

Eukaryotic cell
|

Control Protein and Energy and Clean and store
' lipid food '
Nucleve (DVA) I I Lysosome
Ribosome Mitochondria '
| Vacuole
ER Chloroplast
Go/gf
Mitosis versuc Meiosic
— \ (
Mitosis Meiogis
« 1 divicion, 2 celle » 2 divicions, 4 celle
« Identical fo parent « Half chromocomes
: Growth and repair + Gaumetes, variation
\ + Body cells \ « Reproductive organe
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Protein Path to Cell Membraone
MNuclevs (instructions)

l
Ribosome on rough ER makec protein

|
Rough/emooth ER transport

l
Golgi apparatve packs into vesicles

!

Plasma membrane

Cells in Solutions

Pure water (hypotonic): water enters, animal cell cwells, plant cell stays

firm due to wall. Concentrated calt [Ay,bertam‘c ): water leaves, cell chrinks;
plant cell membrane pulls away From the wall.

Cancer and Controf
Mormal celle divide in a controlled way and die when needed. Cancer celle

lose contact inhibition and divide without control, forming tumovre (benign

or malignant).

Revise, Reflect, Refine and Pause and Psnder (with Answers)
Q.7 Q1. Differentiate: (i) cell membrane and cell wall [,bermea.éi/fﬂ/}, (ii) RER
and SER (ctructure), (iii) chloroplacts and chromoplacte (p:’gmentc}.
Ans. (i) Cell membrane ic celectively permeable (controle what enterc); cell

wall i¢ rigid and Fully permeable to water and minerals. (ii) RER has
ribosomes on ite curface (looks rough); SER has none (losks cmooth).
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(ii7) Chloroplasts have green chiorophyll; chromoplasts have yellow,

orange o red pigments.

Q-2 Q2. Cell X (pure water) cwells and Cell ¥ (concentrated calt colution)
chrinks. Which explanation ic corvect?
Ans. (ii)) Water moved inte Cell X and moved out of Cell ¥ through the cell
membrane. Salt does not crosc the celectively permeable membrane; only

water moves, by oemosic.

Q.3 Q3. Identify the parte (a) to (9) of Fig. 2.20 with their function.

Ans. Match by function: nucleve controls all activities; mitochondria are the
cite of cellular respiration; vacuole ctores material and gives rigidity; cell
membrane ceparates contents from curroundings; cell wall gives
ctructural rigidity; Golgi apparatus packs and ctores materials from ER:
chloroplact makes food.

Q-4 Q1. Which options correctly pair organelles present in plant celle and
abgsent in animal celle?
Ans. (i) Leucoplast and cell wall are correct, Since both are present in plant
celle and absent in animal celle. Mitochondria, ribocomes, Golai, lycocome

and ER are also precent in animal celle.

Q.5 Q5. Renu caye all plant parts, even roots, contain plastids; Rohit caye
roote lack them. Who ic correct?
Ans. Renu ic correct. Roste contain colovrlecs plastide called leucoplaste that
ctore ctarch (A< in potato and carrot); they have no chlorophyll, co no
photosynthesic, but plastide are present.

Q-6 Q6. Compare mitochondria and chloroplasts.
Ans. Similar: both have two membranes, own DVA and ribocomes, make come

of their own profeins, and are enerqy-related. Different: mitochondria
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are in plant and animal celle and release energy from food ac ATP
(respiration); chloroplacte are only in plant celle and capture light
enerqy to make food (photocynthesic); mitochondria have cristae,
chloroplacts have ctroma and dicc-like chlorophyll ctructurec.

Q.7 Q7. Which pair containg DVA?
Ahf. [I.I.) /MI'tUCAOhd/’I'a Ahd ”\UC/BUC. CA/O/’UP/QS’C(' ﬂ/.f'D 00'17‘0./‘14 D/VA, éat

ribocomes, Golgi bodies and lycocomes do not.

Q.8 Q5. Carrote in plain water (A) and concentrated calt (B): hypothesis,

improvement, reason?

Ans. (i) Hypothesis: the concentration of olution outside decides whether
water entere or leaves celle (oemosic). (i) Improve by ucing equal cize
and initial weight, measvring weight befsre and after, repeating with
more carrots and including a third colution. (ii7) Tn water the carrvot
gains water and cellc become turgid (ctiff); in calt colution it loses water

and becomee limp.

Q.7 Q9. Presence/absence in bacterial and animal celle.

Ans. Chromocome: bacteria - cingle circular DNA (o true chromosomes),
animal - precent. Nuclevs: absent / present. Mitochondria: absent /
present. Golgi complex: absent [ precent. Chromoplasts: absent [ absent.

Q.70 Q10. Potato cupc experiment: why does water gather in Cups B and C
but not in A and D?

Ans. (i) Sugar and calt make the inside colution concentrated, co water moves
in by osmosic through the potato celle. (i) Cup A ic the control with no
colute. (iii) Tn A there ic no concentration difference; in D the boiled

potato hag dead celle and a destroyed membrane, co mo celective ogmocis.
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Q171 Q11. Which pair ic incorrectly matched?

Ans. (i) SER - lipid and cellulose eynthesic ic incorrect: SER makes lipide and
hormones, while cellulose ic made for the cell wall (not SER Function in
thic chapter). Ribosome - profein cynthesic and lysocome - digestion are

correct.

Q.12 Q12. What if all mitochondria are removed from a eukaryotic cell?
Ans. The cell would lack ATP. co cellular activities would <top and the cell
would die.

Q.13 @73. Uhich phenomenon inhibits tumovre? Can plants develop tumouvre?
Ans. Contact inhibition (and programmed cell death ). Plante do not chow
contact inhibition, but they can develop tumovr-like cwellings, e.q., crown

gall disease caused by Agrobacterium tumefaciens.

Q.14 Q149. Which organelles help make the cell membrane? Show the path.
Ans. Ribosomee on rough ER make proteins; cmooth ER makes lipide; both
move in vecicles to the Golgi apparatus, which modifiec and packe them

into vesicles that fuse with the plasma membrane.

Q.15 Q15. What if gametee are formed by mitosic?
Ans. Gametec would have the full chromosome number; after fertilisation the

chromosome number would double each generation, and variation would

be lost

Q.16 Q16. Deepa’e pickles and charbat: concept and values.

Ans. (i) Ocmocic. (i) High calt or cugar makes the outside hypertonic, co
microbes lose water and cannot grow. (iii) e.g., amla murabba with
Jjaggery. [,v} Seientific temper, reducing food waste, carfa/‘naéi/ity and
Food cecurity.
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Q.12 Pausce and Ponder 1 and 2 (ce// wall).

Ans. Plantc are fixed and face wind and rain, <o need a rigid wall; animals
move and need flexible celle. TF the wall were as Hexible a¢ a membrane,
plant celle would not ctay firm and the plant would droop or burst in

water.

Q.18 Pauce and Ponder 3: why cut potato pieces equal and weigh them firet?
Auns. For a fair tect: only the colution chould differ, and the initiafl weight ic
the reference to find the change.

Q.19 Pauce and Ponder 4, 6 and 2.

Auns. White Howers contain leucoplasts [no ,m’gment}. A ¢ingle giant
mitochondrion would have lesc curface area for reactions than many
emall ones. IF ckin celle divided by meiosic, a cut would not heal properly

becavce celle would have half the chromosomes.

Board Exam Questions (Important)
Q.1 State the three points of cell theory. Who propoced them?
Ans. All organiems are made of one or more cellc; the cell ic the basic unit of

ctructure and Function; all celle arice From pre-existing cells. Sehleiden
(,b/antr, 1838), Sehwann (animate, 1839) and Virchow (1855).

Q.2 Why ic the mitochondrion called the powerhouse of the cell?
Ans. It breake down glucoce in cellular respiration and ctorec the enerqy ac
ATP, uced for most cell activities. Tts folded inner membrane (crictae)

Increaces curface area.

Q.3 Define oemocic and describe an activity to chow (.
Ans. Ocmocsic i¢ movement of water through a celectively permeable membrane
From dilute to concentrated colution. Potato pieces: in plain water one

cwells; in calt or cugar Solution the other chrinke.
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Q4 Why do eukaryotic celle need organellec?
Ans. Different organelles carry out different life processes independently and

cimultaneously [makiug materials, removing waste, giving enerqy ), like a

tiny factory.

0'5 Dlﬁf erentiate mitocic and meiosis.
Ans. Mitosic: one division, two identical celle, growth and repair. Meiocic: two

divicions, four celle with half chromosomes, forme gametee and variation.
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AT FJAHIGT

. e T & 5 ofier B 3l o7eT % 56 A it aRR ane o
ST I3y T ) B oT2TH 1 e Tt & a5 ey (FAUAIF & [AHE)
STaTAT 3.5 SRE OY UEeT o) GRS gsaft 51 & o7 HeAT-H pahah bl Sfary]
(rTmTer) Tear &1 dvaer AEt RIaTRle fazAeT ST & At o ur 1%
5% =19} AR o FE Joft I §adT & foger URfPE Fralaa I B
28T T Ut ZReTHE I§ieet! aeirer # FETAAT FF gt

A fla FHifwTen T a & vEH@IIBIT flar (Hary, 7E) 7 v FHifwT gt
& sgmifddbly (ate), apcfl, ueh, @qer) 7 el FHT HIRHT Seah, Hdd T,
73T FIT-TT FaTr &1 FHINBT FIAAT 7R 1o ot FbTS aett e &
HINBISAN HT AT, HITT ST §T 18537 7 Tt 17T ¢ Fawclt & 1T o ST
0. Rt g7 & (28 I I ¢t uz, fasieaT M), FAfoir HIRIPT & I siavefer
AR I B oF 1665 H faifaia agageft (200 F 300 =) F Hidh g IR
R oy =Y o1 ‘BB T AT Gehrer qgFeoff F siffgenan o 37T AT
g & Solagla qggeft Setagia Yo & Aadlzw dEIe () e = Hew FT o
SRSl ST9T) g @ fAawr fRrar &)

afafafer 2.1 (BT T ITHIR).: YRSl FHeT 3 g9 &7 T ey A (Fr S
Rt = $000 FTSAIAER) | OIeT & o @ 25 & ey uw &Il fast (&3
25) | HINHT BT HTHR = & HT 1T | BB B Tz = S000/2S = 200
HISFHIHIEZ| ot aTareler = DT x 3ifigena (10X x 10X = 100X) | Fgazgff
fasiger (eedr), @gree 3R aaeaT § Ferw &1 | fAH = 1000 ArgmHes)
FIfNhT fieelt (@rewT §icett): ugeft afar, 7 3 10 Faies @t fofts il
Qi 3 aeft, e siqaag T FRA & FINBT F g Fart & Sl RIS
I & (o UGTH oTet 3o, FT At &) | FRer-Ficd AlSer: foifus BRAR
(cTereHt 2R a1e”, FTefaRredt g 3ig3) foras giete 4ar gia & 31k grRuTer 7 e
TR & I FITeT H B & FAIT TR, 3I7 ZI5ent sty 7ot & ST FAedeh|
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. IR (FIfAfafer 2.2): TG o7 F 37Te] BordT & (YR F&); 20 faorT adah /=]

& oer @ fAgprear & (R T2dT) | aRvIHF YR ffeeft & o7o7 a7 (s oo,
HH fdei?) aF g (F ofor, A faetr) ferasT Ht g7 STIdT & o1d dab HlgT
SRS T &l TAoT 2Hol) @7 Sifdah & @ef FigaT @t 3R 2 I ¢ (fFeoft
HTTAS STel); URIHRT fectt o JR-GR o767 o7 TaaR0T & uler @7 o7s URIFR0T 3
e oIt &1

FA-wRrert (isotonic) faersiar: S1eR &) et Tigdr = 3¢ &1 (e7or #7T Fe T
s7et) | FeT-g1t (hypotonic): FTER < g (cTeT 3igT ST, FIRIDT Ford)) |
AT (hypertonic): TTER > 3ige (et §1gz &1, @ifdlawT g |
FIRIT fAf (ale); e, ofiary): HIRIFT ffectt & JTeT HfARE FIR AT,
uleY & FEIT: Dejoiter (371 IefehIcT SHISAT ATClT HBISIERRE, FAR TelT g7ien) |
I8 HARAT T HeAgd 3l & i 3l el @ g it ey dr Her At & o
&TeT JIT FiAell & foir urzarer &) Fig Aft Aer & urgy HINHT HT JTHR Tl
T & 7 fReett B & gz ot & BRI cig PRIFTE bt fgs et &)
B T gl I siq HIRNBID ThR dcT Fahdt & ey T # Fgraar ferdt )

« oyTer AT RAY T RIS R Aol 31l rarerg &1 & arrer w1 BT sifaafaa)
IR BT (O = aiTfga, BT = dga) o fary # wwe dgw ok
@W—@W@Wﬁgﬁ DNA WWW?W#%W (nucleoid)
7 &I & TR HifwT (= F=) & Peef-ag dgan IR BT e 2
DHRANF: | 3 10 FIgHHIZT, ITF: T T 10 3 100
HISHIHIZ, T AT sganitorsbiar) ey, fasiors sifv Uraer srehfIhiar HmTad Hdh
&l

Few: 2N W Tt dgaw ool T Bz & & 3T (nucleolus) ISEIANH
B JT-SHIFAT T & FrAfET (I DNA ¢ra)) T fasiTereT 3 vger wg &1a)
IO (DNA + DEIT) Sairar &) S DNA & araicras JE & 31T dengarT s1gor
of A1 &) FG I URYFT RBC & Fgah 18] &I, farerer daenider & foir sifée
y7eT AT & U2 3T ramsyar 120 137 &t 81
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« diaggedt arferept (ER): SATCIGAT AT cIf Zrgah 3TARVT I ofet &1 Jogdh ER
(RER) U IS g & Wi gardt o Tifad et & sttt ER (SER) W
JSIANT T} B, AT SR FrAeT St 7 TRIT FHedt &1 Tsare DElT &
FRET & (FF AT ER W) | et Iuaevr (vt Hernr & 23 1898 # HfAerr
aTieett 3 3) Fler ailv foifis vy TR, Bieaw glwmat ¥ wivar & S A1
el

AISANIANH: THA fieet aTell OATSH-93 T arr sisaena: UI2le, HIaiesse,
AT 31T ST PIfRIwIaN HI At & (TS I) | AISEIHosaT: SFHeAi-3[8; aredt
fRieett R, ot f@ectt aferd (9eh) o Tag 5 aardt & FIRHT T #
TIPS gadr & 3R HeAt ATP (St @t o) & @R @t 81 FseldilesaT IR
oTaF F HUAT DNA 3717 ISTINF g1 & o Aanopsit & T SIerT &7 I &l
otk (ater #): gRTeram (&7 FRI, 7183 f§ieat], Uelolenr 37T FZIAT oTeT
TehTer FHOCIUT EITT; 91T 31 2T+t FAfaa), avfloraes (e, speaft 2 GITeT qufes &y
BATEAT Y 3T ¢ WIAVIRINRAT 31T sfleT GehIvich! i STHIT e &),
Favfictaas (JaTEle, 2T, Jo7 AT G2t T wad &, e 3Tef 317 et &) |
et Ul yrgg ifwT 7 a8t detr I, @il 3T I 9, oTer, Fiae,
SR 3ifT STAfeNE FfAT AT & 3N 719 FAR BINFT BT g T & T o
gt UR e FRFTAT &1 S ifiapralt 7 P, sreirt Jerenfaar gt #

FINDT fasiTerat: PINFBIC Th HAT aa & gt & R FHiflarstt & asierT 2
aaT & (Trer #) o5 &7 1337, aiffafer 2.5) 1 Tt fRserer (A5 3,
FIFHT 317 ciieh oFaial & 1e1T g1 STIgafoldhs T 3 Farer Al HIfIHTD Frar
&) srefarslt FasireTer (s, SraeT srerer gia 3) 3 2 faomarer A & a7l oy
TR aTed I BB () Tt & forr fafaerdr st & favrerer ¥ ST
9ot @3 @t &) AN At I @ e (2R SR fReia # 31 3
1Al faenre & Tah &
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FHIfT fRBgia: sersser (1333, U1, &t (1339, &) 7 fer (18SS, 7§
HINBTD aeT Ya-TAzATT Difolarar o gad &) | T ofta par a7 3w
FINBTHAY 3 T & PIOVHT JTeIAT 3T BT B HoT IS & Tt B

Qo fazrarer IflenTan I gt & wifeawisn # 2T 3 @it & a3k 2
siq BINBISA T f3AsiTeTeT JehalT & Tor e il @ ot & 97 a7 aarelt
& AT it 7 40T # Jarferar geirdt &1 qorerhar (Favers, 1902) UIgT
PRI 757 o TeT 5 T T & PV AT 7 TS e TR
g ot &

i N AL

HIRIHT — flael &) Hol ITAAID T HIATHE IS

fasigst oftar - a8 Fiaer g3 (0.) ) o vz 377 31 falg FrerT g &1
T fReelt - fATIS-TIEIT &) gevnear TRIF HiaT)

WA — GRUTIHS YR f§ieelt & STR-UR aer @7 faRvT)

HH) )3T — STER AlgdT SRS [ e | 37eeh|
FIfrT B - wrgy HIRET %1 ffceht & a1e7 #oR Jegene v
MHRANRH - T=t dgah d [Fooll-ag HfFiar Al

THRART - F=) g 7 Feleel-ag IR Ao

Fgarsr (nucleoid) - IR 2d FIFHT B DNA FT &)

IORIS — fAsITereT & a7 gt areft DNA-QIZNT #T g Tz
oflet — DNA T BTl H3)

ASENFAT — FeAl-Ig; ST & ATP Frar &l

o1aa - gRa, avll, siaoff oraen (atey )

HATAL TasITeAsT — 2 AT AT FIIHTC FraT arerr fowTers)
e} farsietar — 37mer JURLS! qreft =R BIRIDIC Firet ATl fA317e7)
GURRIHAT — @ifolenr &1 QT i aale i el
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IH | e

TAHTT BIFHTE THTT FTH P Hdd S YT dF
DNIRANRH s THRANH HIfoemT
— %ol .
T=T dhgdh e (FghrsT) T=T e
fQcct-ag HifanTar et - [Sicoft-ag @i
) I 10 FISHIHIET 10 I 100 ATSHIHIET
\ YT DhabIflhizr \‘WWW

Fifwior sitT Iax w1
TSR BT
|
| | |
faz=or gl o foifis | Sl T deiT TS T TeAT
z);;wl(DNA) wsa'l?w?v? m@%‘w ms?;??ﬁ:ﬁ
= e — e
reott
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Chapter 2: Cell: The Building Block of Life
STEATT 2 - FIAIHT: cllat 1 HTET IHIS

AT g RIATAT
. | fasrrerar, 2 BT < 2 faTers, 4 FIfHT
< ST o AT - 3TEr UG
. gfg o FHT « J3Hep, Tafoerar
\ _ \ _
Pt fReett a& mle &t arf
Fg (fAger)
|
R ER WX ISaIHeT Gieter aerar &
|
ER I URagsT
|
| ot IO YleaTan ¥ arear &
|
ITeAT fHeof
faeraa &/ Fifelar

S oTo7 (IIeT-TRITA); oToT 3HgT ST & g PIHT Bordt & TIgh T
& BT gz &t &l g THE (AA-TRIFR): ofer TER AT &, wiforer s &
U HIIFT 1 e B I gz o &

Faz sifv fF=asor

. TIAT PIFD AT =g I fenfaT et # st sgenamar T AR ot & Fae
FHINBTD T AN FNahe ifAaIa fasmfara gt & s1iv sidg (T =T =)
gadt &)
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FHI, R, ularr T 3% ok A (397 ARa)
9.1 9. siqw aarse: () HiaT (et 3iv o Afa (raeaan), (i) RER 377
SER (FT=am), (iii) gRaeiaer 3R avfleraar (avie)|
v () PIIHT fHcel! aeucar YR & (FaT 3ig? AT, AT et 8); #ifrwr
B H2I 3T o7eT T Ffaer & T gof yremer 81 (i) RER 9% ISSNENT &y &
(Fe); SER w3 aigt (Fimatt) | (iii) gRaetass # &T FeRifher; avflciad &
ey, STaft =T errer Vi

9.2 72. FiflenT X (g ofer) Terdt a1k @ifdler Y (Jig sk wier) fagsdT &) J@h
ATT FHla-ft &7
v (i) o7et HIRNBT X H ITAT 31 HIfNehT Y I BT [Gcet & gRT F1&7 3777
FHF FUTTHS URIFT [eel! U &t HedT; daer ol YraRor I &IdT &)

9.3 3. 2 2.20 & 797 (a) A () Yeg=raian? H1AT & [Hesr)

IT- HIF & FFAR AT Fgah apsft (o3t o7 (FHIT B3y & FAREIDoSAT
AT ST T FIeT &: eI} 2T 377 PORAT ot & BB fRostt
FHIGET T gRaer I fereT FRA & HIIHT AT Foaeiiaw HaRAr It &;
Mot 3UHIT ER I TRl UGTT Sieieh AT T & glRacias At seiie &
e Bl

T4 T4, FIT-3 fadeq UTgq HifelasT 3 UlBIT 31 5iq PINHT & siquiei et
T HeT EAIST &7
Fe- () siavficrasds AR o B Fgt & @it giar gy @ifder & & o &g
PN 3 57| ATGEIF o2, JISeNANH, Tcet, FIFNMT AR ER g aHIfeIhT
A ot B &
9.5 9S. 3 ded & Tt urgy S (575 @) & oraeh g & IR dear & orsr #
Tt it @t &7
ITT- Y7 TEt &) areY 3 v ot (SFaviicnaw) @ & o weret g e & (S
3TTeT, IMeR); o1t FARIheT <18t EIdT ST YTl FFGI0T <78 EIeTT, W caieh
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STEATT 2 - FIAIHT: cllat 1 HTET IHIS

3ufRT &

.6 U6. AISEIH 3T 3R gRderaah &) Jolall Hiep]

I FHIT: gl # F fRHfcersl, ST DNA 3iiv JIgaaer 81 &, siaet e Weter
§ala & 3l Foat o FefAT &) B A IRAT Urgy 3R sig gl A & 7
HISTST 3 ATP & TT H FHell I B & (49FT); ERaeia HaeT UIgh aIfolehT
7 & a7i0 THIT reqt I SIcaT Tl & (FahreT Foero); FISEIHNRAT & faroet,
gRTeTa # TIAT 317 FeARIfther &t Uelereht gt &

U.797. f3ar olis # DNA graT &7

Fav- (ii) FFEFRAT 37V Fgah) eRaeias # st DNA 1T & uR ISara, alfest!
1T HR TSN H e

9.8 73, AR oo (A) 3R Hig 51k AT (B) # Meiz: URHeyel, JElR, HRor?

Ia7- () URTeqr: a1edt faeraar 5t Jigdl a7 Fvdt & 13 PINHTHN F o7 STCIT F1
AT (RIeRT) | (i) THTT STz 3R GrRifE 77 of, Uger-a1g # 1 #7Y,
A T T IR 37fT IR fAerzat ensl (i) et & IMe? oTor st ThidT
(&) et & T AT F oier FH2 Tt 37 Sleft & et &

9.9 79. a1 s77 cig HIfoIwT A FTarsl 5t IR FFur|

I~ JURES: AT - Paber IR DNA (It oIS @igh), &ig - 3l dga:
HFUIRIT | 3R] HSENF g AT: FFUDIT | IufRT) e T Ul /
3ulRd| auficad: SIquieid | SiqufErd)

T.10 T10. 36T % PG &7 B 3il7 C & 70T 7Y oy @ & A 3z D & Fa0) s7t?

e (i) et 37 FF 3ig7 & faeraeT T Fig ST & AT 377e] 1 FIANBTHT 2
WRIRRUT ZRT &7 31g% T &1 (ii) 9 A fazsor & ST e st 81 Gii) A &
HigaT FT Sz gl D 3 I Se 7T BINBTIAY g7z e e arer &,
FIIT aRUTIHF URIHT & gIeT)
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G 911, HIF-AT ST A fACATAT a7 87

I97- (i) SER - fofdz 31T Aefeiier Fearor o7 & SER foifde 37iv zrdteT gairdt &,
Befortel HIRNRT B & foIr ST &) ST - FIEIT Heeror 3 errsraaT
- graeT IEt &

.12 912, A1Z FbRANRw ifeaT & I3t #1528 Ipiiegar E21 20 o a5 2T gri?
I PINHT A ATP 51 H) & ATEaf);, FOIb1T AT Teh AT 371 FIHT HI
eIt

.13 913. pia-2ft gear I8¢ garer F Al §2 Fa7 ulen 7 off sigq & Taha &7

T~ HGD s (37 HART ifolshr 7F) | grey H Judh favrer gt T, w7 I
I AT TS 8 e &, I THRIIRTH AR 3 & FTeTT HTIT T
S Ell

.04 914, FfoT iectt 3 faafor 3 Hid-3 BT Tgrd &7 A II5e]

IJT- FREt ER U7 ISAIAIF Qiete qirT & fadhad! ER foifus gart & 2l glaamrsn
3 dlieett SYFIT T STIa &, & Iog FNfAT 7 Gfeehran & Fierar & 7 gleawn
AT fieott 3 o8 ordt &1

IS U1S. 7l FIAFH AT 3§t T F2T E1am?

I Jo) 3 4 o ST gty v % g & e quray FE gt &
STTEaf 37 fafaerar T @ eett

9.6 916. T % 3=I7 3117 SRS FTLRVIT R He |

- (i) RIRYI (ii) 3ifder 537 57 Hft q1eR b7 fdersT 37d-TRIFR Fare &
ST FgAAT a7 Fene Uaad s7gl il (iii) Star I 2 T AT FeaT)
(iv) damifaiar gfeamivr, ST &) aaigh srarar, Fadar 377 Erer R

.17 35 3717 A | a7tz 2 (@17 )|

IJ2- Ve U T8 B 5 & 7% &aT-an! Jgd & FAMIT #R B e &g
T &, 3¢ arelelt HINBID a1fep) #fe A ffieeft cieft erfieft & ame ar
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UIGY VT gz Tt 9" AR Ve o ST 747 e7eT 3 e JehelT &)

T.18 3o 31 AT 3: Te] & gahs THIT TwR & 1 H1& R Uger F) dlot?
IJe- 08T Gheor & forp: HaeT AT sierr &), site IR sz Jgef & foraar
URaceT F77eT 8T &1

919 33 31 A 4, 6 3R 71

I Thg ol # iavllcta &l & (auids &) | O faemer AISEIBIAT T Tdg
G 3feien DI HISEIDIIFAT H el gITT, ST IAFAT o et Afg o
HINBI fRTIET 2 faTfaa & ar =ia 3l Figt g Faifas w13 # ey
JORET I

15 v g (Fgaqon)

g1 FHIRT RIgia & et g IR0 s fager goanfod faar?

IJv- T ofta OF a7 0 FHiOw1si 3F g & BIRIHT TeaaT I 1 H) Hel
FIE & A BB Go-TaeaT Hfolwrsy I gedt &1 sensser (ule, 1833),
g7e (eiq; 1839) 3713 faerr (185S)|

9.2 HISEIF a5 T T FNhT T FHell-IE Fa) e &7

I Tg FINNHIT T 7 JelhleT dIgah Hell &I ATP 3 TfAT T & or sifaamrer
FHIIHIT Thamstt 7 arer 1A &1 ) aferd R feott (o) Tag &
gardt &l

9.3 IRV YRSIT #ifelr R g @&t 1 aifafdfer garsel
IR~ TRVITHS GRIFT f3ecT I o7e7 T aef I Fig [0e11aT bt 3757 T GRIERT &
TS % Zhs: AT ool # o TooAalT & TH@ AT HAft dher #F gy fAgpsar &

.4 GHReH FIIFBIAT F) HIfawiar #2) <AEC?
I<I7- T3 N1 FAT-3eTT S THaTs Pah AT T T 31 #ho & (Ugrsf
§IISTT, STUIIE Z2TaTT, FHell gel), T BIT HRATT ) gl
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9.5 ARSI S AT & giqw el
I AISENBT: OF Ta97T6TT, G TAIT hifelentd, gig o F#] R gF fasiora,
HTeEr UGS qredT =T FINBID, Fawrar 377 fafaerar
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