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GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY
Chapter Roadmap & Exam Blueprint

939,033 N3 2Hd) BOegp Bm3ess

COVERAGE: Discovery of cell * Classical/modern cell theory * Prokaryotic and eukaryotic cells ¢

Plant and animal cells ¢ Cell organelles

Learning sequence / eacgodor\ﬁ 30

FOUNDATIONS Pages 3-3
DISCOVERY Pages 4-7
CELL THEORY Pages 8-10
CELL BASICS Pages 11-14
PROKARYOTES Pages 15-21
EUKARYOTES Pages 22-29
ORGANELLES Pages 30-37
PLANT & ANIMAL Pages 38-42
APPLICATIONS Pages 43-46
REVISION Pages 47-48
50 BILINGUAL MCQs Pages 49-56
Answers + short explanations Pages 57-60

Use of this book / 83 3750 w3

* Read the English statement and immediately read its Kannada explanation.
* QONF 3B, .0, 3geo BT BT DeICES0HRY, 9F0HR 8.

* Label the original vector diagrams from memory before attempting MCQs.
+ 203 €303, BZAIR R0, 23871 25oNRBY, R[0T HTHSR.

Content references / dx030 FoONRED

NCERT Class 9 Science, “The Fundamental Unit of Life” (SATHEE, IIT Kanpur edition).

OpenStax Biology 2e, Sections 4.2-4.3, on prokaryotic and eukaryotic cells.

sathee.iitk.ac.in * openstax.org/books/biology-2e/pages/4-2-prokaryotic-cells ¢ /4-3-eukaryotic-cells

Original instructional diagrams: schematic; not to scale. Examination practice questions are newly authored,
not attributed to official past papers.
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GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY 03/ 60

FOUNDATIONS / LESSON 01 OF 46

What Is a Cell?
2eI3ne3d aordedy?

g

gy =0

ANIMAL

FIGURE 01 « CONCEPT ILLUSTRATION / 303gmo w33 ¢« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

A cell is the smallest structural and functional unit capable of carrying
out life processes.
23ee38,0e853) 236e38,00MPRY VB &D0e) 93,08 238, B398, 8 Tone 3,03598,3 5°e38230NT3.

Cells obtain materials, use energy, maintain internal conditions and
respond to their surroundings.

22e238.,0e8MYD BWIBENFRY, {30, BFODY, ¥R, 30308 RBODRY, F000BBHOR HORJTE,
2,383,003 :I.

In unicellular organisms, one cell performs all essential functions of the
organism.
DBBEeDe0D 23eINPE) 2,013 22eeIBReBe) 23ec)OD eX eINF; FIODENYRY, AeSE &I

In multicellular organisms, specialised cells cooperate to form tissues,
organs and organ systems.

20BE0eBe0d 2eINVE IBecwed 3 Enednh 2.e3N e90m008, eor eH) eonBHBINTIY,
BRI

A typical cell contains a boundary membrane, cytoplasm, genetic material
and ribosomes.
D93 23€x380e80E) BPTNS BT, 8e8T,;, 93033 &3, ) Fjelrednesdr*nish addss.

EXAM MEMORY / 30¢ge 33=)

Exam focus: Cell = structural + functional unit, not necessarily the smallest living organism.
SO T02BR: Bea3Bneds) Ge3nos8 3 ) 3,03508,3 °8338; D) BreBNHD JZ03, 2Bednve).
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GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY 04 /60

DISCOVERY / LESSON 02 OF 46

Robert Hooke and Cork Cells
To2)835F @B5¢ D) FoTF Eednicd

HOOKE / CORK / 1665
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Dead plant cells: visible walls
FIGURE 02 « CONCEPT ILLUSTRATION lwbﬁ’gm 38 ¢ SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Robert Hooke examined thin slices of cork with a compound microscope
in 1665.
DR2E3° B0T° 16650¢) Foadng Jeg, BBe300E 5o5° = %0l BomNYRY, deFITD.

He observed many tiny box-like compartments and named them “cells”.
e9230) e9:3eB TP, 363730308 I2INNBRY, Fowd 9YHNON “Fer” D02 BIT) VeBED.

The cork compartments were dead plant cells; Hooke mainly saw their
remaining cell walls.
BOTER D2NNR Y TB0e8NRToN), BB° 308)e0N )N eVdT Bee3INRIR), BoE.

The word cell came from the resemblance of these compartments to

small rooms.
83 )23NNLD Ve FPBBRFY, BRELVT)BO0T “Fer*” 02 TW 0% 2003D.

Hooke published his observations in the illustrated book Micrographia.
BOB® Bed), )eBENFRY, 238 19TH3 Micrographia 2o2> RJFHE), 3,3E313.

EXAM MEMORY / Z30cg 33)

Memory pair: Hooke - cork - 1665 - Micrographia.
IS BRT;: BIB® - T - 1665 - d)BRer9,SHo3o.
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GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY 05/ 60

DISCOVERY / LESSON 03 OF 46

The First Living Cells Seen
Snde Lexo3 dnedned degrd

MAGNIFIED FIELD

OO0
0]0]e)
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Light lenses enlarge cell details
FIGURE 03 * CONCEPT ILLUSTRATION / 308gw» 33 © SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Antonie van Leeuwenhoek observed living microorganisms in the 1670s

using simple microscopes.
€3083Q 239r° De3*m T 16700 BBERE), 0¥ Bog BBe3rPor 3ec3os B0 23ednwdy DegRud.

His observations included tiny organisms in pond water, which he called

animalcules.
29530 egra0He) B0 e )&, 2ecdned [edn), eIIHNBRY, e9ATEBREE ot SBED.

Hooke’s cork observation concerned dead cell walls, whereas
Leeuwenhoek viewed living cells.
BT B3 Be3nY DINIIY, 30638, Dead BN 2203038 EeBRB, SPeBRTD.

Improved magnification opened the way to studying microorganisms that
the naked eye cannot resolve.
V3D YT B3 03w ORI FoeaT3 T LedNT), 953031 Sromen wod SroBEMEZD.

Discovery of cells was gradual, with different scientists contributing

observations and explanations.
23ee38,0e81% e3:)T,T Bderd WD), 2368 23e38 AN eFed ) De3TEBRPRY, VeBTD.

EXAM MEMORY / 30c5 3a3)

Do not confuse first naming of cells with first observation of living microscopic cells.
8ReBROR BRT BIR eI I, Be303 mgé&faeejrﬁ@ R3O DeFeS TR DY, Fe3NLD.
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GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY 06 / 60

DISCOVERY / LESSON 04 OF 46

Cell Biology: A Timeline

&medz%eaiaa@e) o Soedeal
Hooke Brown Schwann
1665 1831 1839
W
1670s 1838 1855
Living cells Schleiden Virchow

From observation to cell theory
FIGURE 04 * CONCEPT ILLUSTRATION / 303gwmo @3 * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =08, - SIW 503

1665: Hooke described cork compartments and used the word cell.
1665: BB° FITER IR, D30 23ee3E0e8 D02 VW3, PITA.

1670s: Leeuwenhoek described living microscopic organisms.
16703 B333: Ded BRT® 23303 mgéaem@d& DB0DTD.

1831: Robert Brown reported the nucleus in plant cells.
1831: 02203 23BR° T3 BReBNY Feor3 B3, DSOITD.

1838-1839: Schleiden and Schwann established the classical cell theory.
1838-1839: 8 _T8x° s, B95° 2Ry03) 2e3E0ed JT3903BY, TRDHAWD.

1855: Rudolf Virchow stated that new cells arise from pre-existing cells.
1855: BHzgaey, c)edner BRI Be3Mw HoBR EednPor BedZE3 otd 3PITD.

1839: ). E. Purkinje used the term protoplasm for living cell substance.
1839: 2. Q. R)3023 Bex3B 3R 23303 BRAIN BE30eTYTV0 D02 BT VBITD.

EXAM MEMORY / 30cg S3=)

Exam trap: Brown - nucleus; Schleiden - plants; Schwann - animals; Virchow - cell origin.
B0egp ES: eR-EeoB3B; B B -Jy; BY°-09,e8; Deder-EnedH Spo.
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GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY 07 / 60

DISCOVERY / LESSON 05 OF 46

Microscopes Make Cells Visible
Reg Boranb 2resnus) RreeddROPHIs3

MAGNIFIED FIELD

OO0
0]0]e)
OO0

Light lenses enlarge cell details
FIGURE 05 * CONCEPT ILLUSTRATION / 398gw» 33 * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

A light microscope uses visible light and lenses to magnify specimens.
23383 Rpg B3 zed) dondndY, BegmeN 3peden 10ee3s 2383 e3) DBRTNPRY, 22PIT.

Magnification is the apparent enlargement of an image; resolution is the
ability to distinguish two nearby points.

QTS 233,533, BB woN 30edxDH; e3¢ 38 BJTE DT LotHHY, 23ee B Foed0S
TOTVGKE -

Light microscopes can reveal cell shapes, nuclei and many larger
organelles in prepared samples.
234333 Rpg B3e3003 ATBRITW F30BONTYS 8/0¢29%90, 8e0r3B 23 BT 9onBNTY,

FOEIVIOT.

Electron microscopes have much higher resolving power and reveal finer

cell ultrastructure.
cneBag_d)as M§édéF3ﬁ@ﬁ 323), V23T 33 AT mgé 8008023303, Fo£a0BIT.

Stains increase contrast but may change or kill the specimen, depending
on the method.

2062 BOTBNIR TR, BT 3; HoRHRY, €923002)Q €953) 2350TBO0NRY, 22BOTBIT €950
80020B.

EXAM MEMORY / 30c5 S3)

Magnification and resolution are different; merely enlarging a blurred image adds no detail.
QBTEB 2D3) D23erd B3 23e8; DTG 33T, BRBFWINITTP B a3 AN,
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GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY 08 / 60

CELL THEORY / LESSON 06 OF 46

Meaning of Cell Theory
2eIdBne3 .%aa@odd [Dlaiz

7\ 7\ 7\
) (=) )
Organisms Cell New cells

are cellular is the basic unit come from cells

FIGURE 06 * CONCEPT ILLUSTRATION / 3039w @33 ¢« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =08, - SIW 503

Cell theory unifies observations about the cellular organisation of living organisms.
23e380e3 R)mmoéa) Beadnd Eedead Fogred30d) B0 eFBNRYR), 2.NQYBRTIT.

All living organisms consist of one or more cells.
Q) 23e5303 23eedNLD 2,00 9T €936 23e3BREBND0T e SeIoNal.

The cell is the basic structural and functional unit of living organisms.
2ec3E0e8a3) 236N 2o T3T03,B Torte 3,035038,3 5°83800NGS.

BRT Be380e8MR 200 8e8NY 8e8:e3eS0d Bweerd BRRNPRZES.

Cell theory does not classify viruses as independent cellular organisms.
Be3B0e8 RT3 BTV, B;Z03, Enedead Bedridord BONIDR,

Matthias Jakob Schleiden studied plant tissues and emphasised their cellular
organisation in 1838.

359;B0350° 03rdnee® B B 18383¢) I e9omoodrie! Enedead Bogpea3ad), 2,3BedTD.

i New cells arise from pre-existing cells through cell division.
(174

Theodor Schwann extended cellular organisation to animal tissues in 1839.
B03:0eB0° T9° 18390€) &9,e3n% 90Mo03nORL &edead FogredS0RY, e93AITD.

EXAM MEMORY / 30cg 33)

The three core propositions should be memorised as organism - unit - origin.
R Say eDBNBRY, e - 838 - WL D02) BTHTE) JIILB.

Raman Tutorial 8217670405-6361153623 BIOLOGY ¢ CELL BIOLOGY | 08



GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY 09 /60

CELL THEORY / LESSON 07 OF 46

Virchow: Cells Come from Cells
2dner: dnedndoriede BRI dneadnitd

(-

Parent cell DNA copied Two daughter cells
FIGURE 07 * CONCEPT ILLUSTRATION / 303 %33 * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Rudolf Virchow popularised “Omnis cellula e cellula” in 1855.
Tozgae ednes 185586 “2uedy° B & Jenen” Do2d 3B, BRBRRIITD.

The phrase means that every cell arises from another pre-existing cell.
83 398,03 9B B,303000) Bedp BeTBSe ATE R0 BeeBRHOT BERZT 02T.

Cell division explains growth, tissue repair and reproduction in many
organisms.
B0e8:232:3030 e9:3e3 2BedNee) 23338, e90mood TR T BoZI3e3Z 0D, DBODIT.

During division, genetic information is passed from a parent cell to
daughter cells.
Q2323303 BoTLIERE) oD E0e3T3 923083 235083 O Fee3nRIN crbI3.

Virchow's principle deals with cell continuity, not with the ultimate origin
of the first cell.
Qedser 9230 BZEY) Bedne! AB03TIN B020RRT; BPT B3R e3BReeB, 9e).

EXAM MEMORY / 30¢ge 33=)
Latin phrase in MCQs: Omnis cellula e cellula = Virchow.

2030 €303, BB B 2,e0)D° TN & FeeTd = )23 eE.
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GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY 10/ 60

CELL THEORY / LESSON 08 OF 46

Modern Cell Theory
3T 2eI3ne3 .%ma@os

7\ 7\ 7\
) (=) )
Organisms Cell New cells

are cellular is the basic unit come from cells

FIGURE 08 « CONCEPT ILLUSTRATION / 3039w @33 ©« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =08, - SIW 503

Cells contain hereditary information that is transmitted during cell division.
8e3NnH) 930dT 35083 AHIT; D EReBIIBI0D 3ed crHIT.

Energy flow and metabolism occur within cells.
3803 30 DI, 230350:2303 3,031%d Zee3NS 2P SB3WI:I.

Cells share fundamental chemical constituents, including nucleic acids, proteins and
lipids.
Bec3Be3ned) J93ahs esehne, BRee3en iwd ) AAHTERY0ZH 310 TP 908NWD ToedREoN:s.

Cells maintain a controlled internal environment through membranes and regulatory
processes.
P8R 2HZ) AoHoZes 3,01F BSweerd Brednied 0033 e30303 BOTVTIY, FowoBEARYI:S.

Cell structure is closely related to its function and evolutionary history.

80e303 3233030 T3 FooDE ) DFIVE VITHITLR0DN BE3 B02)05 BR0RT.

Viruses are acellular particles and require host cells for replication.
300D e9Boedeady Bearntwana), 3,38 3MoN es3c3e0d) EednYRY esw0DZES.

EXAM MEMORY / 30cg S3=)

Modern theory adds heredity, metabolism and chemical similarity to classical cell theory.
eE0RB AT308:3) BL0D 3ZNV1T 930833, 23035032303 FHRA), TIRPODAB TEE, FeODIT.
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GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY

CELL BASICS / LESSON 09 OF 46

Cell Size and Measurement
dnedd M3, eHd) w3

DIAMETER / NOT TO SCALE

O :

BACTERIA EUK. CELL
0.1-5 pm 10-100 pm large exception

FIGURE 09 ¢« CONCEPT ILLUSTRATION / 3039wmo g ©« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Cell dimensions are commonly expressed in micrometres (um), where 1
pm equals 10-¢ metre.
80030 P30, T EIN 3)EReee3TTHE) (um) BexbIS; 1 um = 107 eeso®.

Many bacteria measure about 0.1-5 pm across, with considerable
variation.
29333 239,300359mLL B3 0.1-5 M e9PZoHOTHTES; SBT3 ToBeRY, 3TYRIT.

Typical eukaryotic cells are often about 10-100 pm across, though
exceptions exist.
D935 0305 003,0ee35° Bedneh 23N 10-100 M e9P80HYTZF:S; BRTZT LVTIBTERND:S.

An ostrich egg is an unusually large single cell, whereas many nerve cells
are extremely long.
U, DZOD 230083, ©9TVIVREI0N TAT 2,0T3e Bed; e93es ITEREBN B VTN,

Smaller cells have a relatively high surface-area-to-volume ratio for
material exchange.
233, 8,0e87YY), BRIBE DVH0E, BP0 23red, ~PIPL 9T Bed), AMIW.

EXAM MEMORY / 30¢ge 33=)

Convert quickly: 1 millimetre = 1,000 micrometres.
308 BOSIER: 1 DDee30® = 1,000 23yB0,0eA00e30°.
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GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY 12 /60

CELL BASICS / LESSON 10 OF 46

Cell Shape Matches Function

Be3dn e300 so0des, BroHS
RBC: biconcave Root hair

Neuron: processes

FIGURE 10 « CONCEPT ILLUSTRATION / @03gmo w33 ©« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Red blood cells have a biconcave shape that supports gas exchange and
flexibility.
$0) Bgzeans? 8),-09:330) €359553) €908 DA DI 23BN FBZ200330N3.

Nerve cells have long processes that help transmit electrical signals over

distances.
STERe3NT GVB TR DJTBRLD BRTIRER A D0BeINBY, TNTEN BT WIS

Root hair cells extend into soil spaces to increase the area available for
water absorption.

SweeBpeshdnednich wHedS SorNnYe) BB Jedh &b hed, ;03 B2 13I:3.
Guard cells change shape to regulate the stomatal opening in leaves.
Be3e0BReBNR 3598 BDR MW o3y 38030IBaDRY, 0033,

Amoeba changes its outline by forming pseudopodia for movement and
feeding.
290239 23R TV eSH/ITT,BEIT,N TIWYTLVNHBY, T 3T, €598 TADIT.

EXAM MEMORY / 30c5 3a3)

Remember function pairs: neuron—transmission; root hair—absorption; RBC—gas transport.
BoodE 22ped: ICEReB-TVode3; BpeBRee-&eD3; 03) T~V TONES.
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GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY 13 /60

CELL BASICS / LESSON 11 OF 46

Unicellular and Multicellular Life
Hddnedeod D) aBnedeod 22edriwd

SLUIE LSS LS et o MANY SPECIALISED CELLS

FIGURE 11 « CONCEPT ILLUSTRATION / 303gwmo w33 ©« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Amoeba, many yeasts and bacteria are unicellular organisms.
2920239, €9:3e8 AERTIX FDB) 239,3,0035N DBEeBead 2ecdnb.

Humans, most animals and most familiar plants are multicellular

organisms.
SIBD, B 9,e3N%D D3I, mmsémﬁ BoEA B 55@?&) 2)BBNEDe0) 22edND.

One cell in a unicellular organism must meet all the organism’s essential
needs.
DBEeBe0D 23ec)0E) 2,0t3e BpeBe3) 23ec)0D ey NZNPRY WPT;TVe3e.

Specialisation in multicellular organisms allows division of labour among

cells.
20B0ENeBE03) BeINVE) IBeedTeasy) BedNne Sl B0 R3S, TGENZT.

A tissue is a group of cells organised for a related function, often with
extracellular material.

€9070083) B02)0H)B Fo0DEB,N T05»e38 Be8NY B BN, D Beedeod SB3P
QTVBITD.

EXAM MEMORY / I30cg 33)

One cell can equal one complete organism, but a human skin cell is not an independent organism.
2,00 310383 2,00 FPEIE 22)03NRTR; SBT3 2BEEReSBI) JZ03, 22601,
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GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY

CELL BASICS / LESSON 12 OF 46

Four Components Shared by All Cells
2e) re3nI)ha3 Soew, odnizdh

membrane + ribosomes

g

° e

O ° o e

RQ__. - 70
ANIMAL

FIGURE 12 « CONCEPT ILLUSTRATION / 303gwmo w33 * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Every cellular organism has a plasma membrane that separates internal
contents from the environment.
3,8 3008203 BednR 2PN 903MPRY, BOBTDT 23eadr B3 09, WPV ARIT.

Cytoplasm provides the medium for many cellular reactions and contains

cell components.
B0e8e3ed) 9=3e8 E0e83,0NON e300t ehetoN SR 3508 Bedeady e908MPY, BROVTHIT.

Genetic information is stored in DNA in cellular organisms.
B0ede0d) 22edNPE) 9323033 33083030 DNA 03e) SonBzeNITI.

Ribosomes translate messenger RNA into proteins in both prokaryotic
and eukaryotic cells.

2Re59,00300835° 2B) 3B 003ee35° BeBNYE) Bl e e *ned Sotdedeso®ms RNA dbod
RR,Le3e° Te3DII.

A membrane-bound nucleus is not a universal cellular feature.
2PBA3RBNR Beor3Be3) ey 23eBReBRBeNY VT FEIIR).

EXAM MEMORY / 30¢ge 33=)

Typical cell components: membrane, cytoplasm, DNA and ribosomes; mature mammalian RBCs are
specialised exceptions.
R0e39R; 8,0eBT 908NLL: 3pT, 8eBTR;, DNA, 3elneinesdrnad; &8, ST RBC Nwb 8w B.00800 &VH®BTES.
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GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY 15/ 60

PROKARYOTES / LESSON 13 OF 46

Meet the Prokaryotic Cell
30,059,003 0e835¢ 2eIEned

| N N N N N O O W

Nucleoid DNA

Plasmid

Ribosomes

NN N N N N NN

BACTERIUM / NUCLEOID
FIGURE 13 « CONCEPT ILLUSTRATION / 3039w @33 ¢« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =08, - SIW 503

Prokaryotes include organisms in the domains Bacteria and Archaea.
20,e59,003,0ee1NPE) 239,3,00350 ) 3303 D02 TR Fe3N Bednwd Jedas.

Their DNA is not enclosed in a membrane-bound nucleus.
92311 DNA 3p3dor 3303 S0l 3ide%sn 930,

They lack membrane-bound organelles such as mitochondria and chloroplasts.
e9)RYE) 23),830e52083,03% ) BREBCRERRTNP0ZH =3p803 eontEnde).

Most prokaryotes are unicellular, but some form chains, filaments or colonies.
223 WRe50030eedNL HBE0eBe0NFTO 033) SCHPY, F0D 9T TTBRNYY, BRI

Bacteria can have diverse shapes, including cocci, bacilli and spirilla.
259;3,£0035R91 10ew9508, BoweEaT ) BLEENTIVHOTH LR, e3TIVRYT2IBIT.

Cyanobacteria are photosynthetic bacteria and therefore prokaryotes.
RB03R30€239;3,0035NLD B,598TB0ZeRES 359t3da3 239,3,00330NT) 230,359,003 ee0mwaNsS.

EXAM MEMORY / &0cg S8®)

Prokaryotic does not mean “without DNA”; it means without a membrane-bound nucleus.
20,059,003,0e635° 038 DNA 22)280830); &3p3820083 8e0t38 9e)z30BaE.
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GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY 16 / 60

PROKARYOTES / LESSON 14 OF 46

Anatomy of a Bacterium
23330003500 ev0riTed3

N W N N N W W W

Nucleoid DNA

» » Plasmid

Ribosomes

NN N N N N NN

BACTERIUM / NUCLEOID
FIGURE 14 * CONCEPT ILLUSTRATION / 3039 %33 * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

The plasma membrane controls movement of substances into and out of
the bacterial cytoplasm.
SR, WPV 23930035083 BeBT e E, BHIGFENY 3,23e8 Tono ANEDTBY, D003,

The nucleoid is the region containing most of the bacterial chromosomal
DNA.
S9,8,033903 23930033083 &308); B3 e necdN DNA 9dhes &3,t3e8e50NGS.

Many bacteria possess a protective cell wall, often containing
peptidoglycan.
€9:3e3 2398003591 B Reer Fon® BRI TgFes s &0e8)3 aTIT.

Some bacteria have a capsule, flagella or pili, but these are not universal
features.
Bosd) 239;3,00350NnLe TR, ©F, e BT 1) YCBW; B DT, ATIIHDL,

Ribosomes synthesise proteins directly within the bacterial cytoplasm.
323100300235 1%L 2393003500 E0e833,:3B3) 0dre F0,e3ex VR, FoBe0Z:s.

EXAM MEMORY / Z30cg 33)

In a bacterial diagram, label the nucleoid rather than drawing a true nucleus.
259,;3,200350 2383€) J2e30T3 Seor3 BT Ten Q3033003 ot HTHIR.
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Nucleoid and Plasmids

S0 3 odnads A TR, AL
BACTERIAL NUCLEOID R EUK. CHROMOSOMES
\_ J
Circular DNA (common) Linear nuclear DNA

FIGURE 15 ¢ CONCEPT ILLUSTRATION / 303gwmo w33 ©« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

In many bacteria, the main chromosome consists of one circular DNA
molecule.
29333 239,300350nPE) 2308) B3 PeR e 2,08 3 F9F0E DNA e9gaesoNHZ 3.

The nucleoid is not enclosed by a nuclear envelope.
S9,80330035 Fe0r3FHPBA0T W) EZHRNE).

Plasmids are small extra-chromosomal DNA molecules found in many, but
not all, bacteria.
DRRTNLY €9:3eB 2593eD0350MPE) BorreaTH3 Beg H2d),=30-Beadperinecead DNA evgaorierofas.

Some plasmids carry genes associated with antibiotic resistance.

B0 2R, ENPE) 3,323ee38 ABREGFBIN T02000T 22eHNRITH3IES.

Plasmids can replicate independently of the main bacterial chromosome.
DR,TIR T08Y 239300330 B3 ReR30ee3F0R BZ038,30N 3,38 B30330r2BITD.

EXAM MEMORY / I30¢g 33)

Exam trap: A plasmid is DNA; it is not a membrane-bound organelle.
20egp 2e3: DR,° DNA esAc3; 9t BPB00RI eonz3e),
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Bacterial Cell Wall and Capsule
ew9;3e0adn 8pedDY A FwP, ©F

CAPSULE

O CELL WALL

MEMBRANE

CYTOPLASM

Envelope layers (schematic)
FIGURE 16 * CONCEPT ILLUSTRATION / 3039 %33 * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

The bacterial cell wall provides shape and resistance to osmotic bursting.
239,3,0035003 E,0e823 €358 Qere)TT 2231 e3:30,LTPA0T 2 TBTTBRENT)TY, Sa3I33.

Peptidoglycan is a characteristic component of most bacterial cell walls.
DS L3R ejamas 323 mégxse@oj@ 80e3D3NB DBz, e90350NT3.

Archaea do not have peptidoglycan cell walls; their envelope chemistry
differs.
33603000 BReBDI0DE) B

™ e3

der], Bo° AT, )N BRTITOW BT DDJNG.

A capsule, when present, lies outside the cell wall and may help protect
the bacterium.
BN, sO° {3 9t Be8Y0D BRTNE) 239,3,00359e3:3Y, BTN ST3nedBOR.

Plant cell walls contain cellulose, unlike typical bacterial walls containing
peptidoglycan.
JY Ee3PIadhe) Fenednes® AIZE; 2593003507 Toedor DI Bieer Fox® AMHIW.

™ €3

EXAM MEMORY / I30cg 33)

Wall chemistry: plant—cellulose; bacterial—peptidoglycan; fungal—chitin.
D303 BTAD: IJ;-Bednes®; w93 edato-s38)ner 5o BDeor-§esn".
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Flagella, Pili and Movement
FEeR, 1S, DI B3

N W N N N W W W

Nucleoid DNA

» » Plasmid

Ribosomes

NN N N N N NN

BACTERIUM / NUCLEOID
FIGURE 17 *» CONCEPT ILLUSTRATION / 3039 %33 * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Many bacterial flagella are rotating appendages that help cells move
through liquids.
e9:3e3 239,3,00350 H2lergned 3TH3 2392HNeNGY BBNYE) 23DTen STerhdIss.

Pili are surface projections used for attachment; specialised pili may
mediate DNA transfer.

& ﬁoeééej 2302HNYINT) €90838.0%,0 FTrdZsS; derd) Bem &e; DNA Smosasesn Soad
SRB33.

Not all bacteria possess flagella or pili.
e 2393edadRnBe H2len e L AV,

The rotary bacterial flagellum differs structurally from the bending
flagellum of eukaryotes.

B3 239,3,00350 $23er T T23x3 A3ueB003:0ee30m% 239m1e3 $923e3N0T DPFEINT3.
Movement toward or away from chemical signals is called chemotaxis.
TR20RB [oe3T BTN 9ev0 e9TT T ORI TY, 3€e3,0e8333° ot FBA3TT.

EXAM MEMORY / @dcgp S9®)

Do not equate pili with flagella: attachment versus locomotion is the standard distinction.
S, D) H2Be Y, 2,083 DT Ie)TeIeE: 90638 ), 23R Do2NTH &Y FF.
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Ribosomes: 70S and 80S
8 23nedpesir®rich: 70S shd 80S

70S 80S

S = sedimentation coefficient
FIGURE 18 * CONCEPT ILLUSTRATION / 3839w g * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS Qof=® =g —» BYW =0T

Prokaryotic cytoplasmic ribosomes are generally 70S, comprising 50S and
30S subunits.

5003 eenNY 8ed8BRA Bjelnednes3ried ToesioREioN 70S esNdd) 50S 3y 30S
VBEIBNRB), BP0D3.

Eukaryotic cytoplasmic ribosomes are generally 80S, comprising 60S and
40S subunits.

3ez0030eedny Eedr i Jielnednes3®ned SoesiorieeN 80S esAT) 60S @) 40S
VTEIBNRE), BP0RS3.

The S unit is the Svedberg sedimentation coefficient, not an ordinary
arithmetic size unit.
S 0BT FERINE 93BN MIET0T; €90 To3R; FeTET30 9308,

Chloroplasts and many plant mitochondria have bacterial-like 70S-type
ribosomes; animal mitochondrial ribosomes can differ.

EeBReTITEND &3 9368 T 23)30e50083,035NnYE) 70S 3B0ad Gjelnednes* i),
29,£8n% 23)£3,0€50083,035003e3) DR FPNT2BIT.

Ribosomes are non-membranous structures responsible for protein
synthesis.
Bje80er0ea3r"Reb e3/9,063ex° [BoBeeEdrt 5900300 3P80&3 Be3ninwaias.

EXAM MEMORY / &0cg S9®)

Remember: 70S = 50S + 30S as subunits, not numerical addition of sedimentation values.
SI&B: 70S 3€) 505 SRy 30S evDe33RDa3; S SP) ML), Toe3 0N B0EeITD.
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Binary Fission in Bacteria

23,3 eBassoni< 8,:92325:
Parent cell DNA copied Two daughter cells

FIGURE 19 ¢« CONCEPT ILLUSTRATION / 303gmo w33 ©« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Binary fission is a common asexual reproductive process in bacteria.
8232 239,3,00350M% T3 9e3,0NE FoZoR0eZ Y oINS,

The chromosome is replicated before the cell separates into two
daughter cells.
80e853) TR 20 BednwoN 23exe@res 8euen Bneednednesde 3,88 3033

The cell elongates and its membrane and wall form a division region.
80e3 Va3 E ) 9TT 3T Harte P 23303 ,13e8e3Y, BRI,

Binary fission is not the same as eukaryotic mitosis, although both

produce new cells.
B33 03050030e835° 23),E30eR[0803e €98); DTB BT BBV, SV0EDTIVEBZES.

Bacterial generation times vary greatly with species and environmental
conditions.

239,3£0035eNY Ledriad e93B0dn BR3er By, WORTT BORBMP0S 38 &

sazsm*’ﬁm%éd.
-0
EXAM MEMORY / 30¢g 333

Bacteria typically divide by binary fission; mitosis requires a eukaryotic spindle apparatus.
239,;3,00350M%b Toe3REseN B D23RIAD0T D23BZES; éodéirae%&—sﬁ ojwaas:)zpoﬁfaeé?,a‘ RBe* eartd;.
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Meet the Eukaryotic Cell
oz Bodneedss Bedned

EUKARYOTIC CELL

(oo
g - . =0

Membrane-bound nucleus + organelles
FIGURE 20 * CONCEPT ILLUSTRATION / 3569&3 38 ¢ SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Eukaryotic cells possess DNA within a membrane-bound nucleus in the
typical state.
D30 B0 03Ty B3eesss nednyd DNA 820003 deor33tndn adb3n.

Plants, animals, fungi and protists belong to the eukaryotes.
BJ;NRD, 0,8, BDeordNed e w30,e3NLL 031eTY003eeNIN [edss.

Most eukaryotic cells contain membrane-bound organelles that divide
cellular work into compartments.
23S 030059003,0e635° E0e8MYE) T[T, 23R FPT003 9onBRYTLZES.

Their chromosomes are usually linear DNA molecules associated with
proteins.
9N B,ee310eR30e3IHD T30 230N F3R,ee3e IR [o200RT Begdead DNA eseadnwonas.

Eukaryotes can be unicellular, like yeast, or multicellular, like a mango
tree.
032059003 0eeNRL AETET08 HBEeBe03Hz30NA3D T30I[eHTHS 3BIBMeBe0dHzINA3D

QBB

EXAM MEMORY / &0cg S9®)

Eukaryotic is not synonymous with multicellular; Amoeba and yeast are counterexamples.
03)0%9;003,0¢635° 0TV 25BIBLEBEO DOTIRY; 9ee2I0 ) AT VTB, SVTIDBTENV.
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Why Organelles Matter

eoonany ab&%
NUCLEUS MITOCHONDRIA RIBOSOME GOLGI
DNA ATP PROTEIN SORTING
FIGURE 21 « CONCEPT ILLUSTRATION / 35ﬁ'gm 2,3@ e SCHEMATIC
KEY EXAM NOTES / BULLET POINTS QoNT® 07, - 3@ =03,

Membrane-bound organelles separate reactions that require different
chemical environments.
20820088 90MBNRLYL DR o0 BORTT 23eorhias 3,00nHRY, =,3e30Jes.

The nucleus holds most genetic instructions while ribosomes make
proteins.
5e0T3Bd) e 93083 [BRLIINFRY, BoOTFT F;ed10e3:0ee3r*Neb c319,083e NERY, AeDERZES.

Mitochondria produce much of the ATP used by many eukaryotic cells.
e3)830e50083,0350M% e9:3e5 03EYD03,0eE35° E0eBMLD 0PI ATP 03 20E2INESY,
VT DDII3.

The endoplasmic reticulum and Golgi apparatus help produce, process
and transport cellular products.

D030, B BE3BY0 Y M) eVBETEd B0edead LVZF e Ve3roees, [BoR,0es Horie Tonesn
VB0 3RIEI.

Compartmentalisation improves regulation and efficiency but does not
imply prokaryotes have no metabolism.
239NeBTE D00 D T BFZ0HRY, BT T; 9T00T 230,e59003eeedNRHE) 230350e32303)e)e)

QOTO).
™

EXAM MEMORY / @dcgp S9®)

Organelle function questions often ask which compartment performs a named process.
e9on3ne BFNRLYE) Ve, 3,0300HRY, 03e3 e9onts IBIZLS od Fewd3 8.
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Nucleus: Control and Storage
8eord3: JdodhoI e =) Jon,=

Nuclear envelope

O . Nucleolus

Chromatin

FIGURE 22 ¢« CONCEPT ILLUSTRATION / 303gmo w33 ©« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

The nuclear envelope is a double membrane surrounding the nucleus.
$e003,353008 Seor3 B3R, 7HBYTONTHE BE3PB030NS.

Nuclear pores regulate exchange of molecules between the nucleus and
cytoplasm.

$e0r3,30053R%d Beor3 B eR) EedR R SEHES e9radnd DAHoHBRY, A0S 0ZES.
Chromatin contains DNA and proteins that carry genetic information.
80,2350637° DNA 23) e9303083 235083033, B00ha3 23,083exER), 38000IT.

The nucleolus is important in the production and assembly of ribosomal
subunits.
$0003,33e3) §j23,0e3,06a33° eV e33NY edored ey 2eered0He) 38 oS, BEDITE.

Mature mammalian red blood cells are a notable exception because they
lack nuclei.
2, IRINB Fo) TFBINTE), 30033,3:)Q DR NEDTIBE BPTIVE YVIHBOES.

EXAM MEMORY / Z30cg 33)

Nucleus # nucleolus: the nucleolus lies inside the nucleus.
Be0B,3 # 30003,33: FeoB,33:3) BeoB,3T 2B AITI.
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Chromatin, Genes and Chromosomes
8n,sednE, esbnish sHd) dnednednesdenied

BACTERIAL NUCLEOID R EUK. CHROMOSOMES

X XXXX

Circular DNA (common) Linear nuclear DNA
FIGURE 23 * CONCEPT ILLUSTRATION / 3039 %33 * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

DNA carries hereditary information in the form of nucleotide sequences.
DNA S8 030eedi*ie} 3203 SRITE) 923083 35083033, B00033.

A gene is a DNA sequence that contributes to a functional product, such
as RNA or protein.
236 038 RNA e953e30 53063653033 Fo0DEB0 VIS, Fo0eazsonda3 DNA 3.

Chromatin condenses into more visibly distinct chromosomes during cell
division.
8003823303 2368 B9,E37083x° T0E R0 Vg, B3NN FocadZe.

Most human body cells have 46 nuclear chromosomes arranged in 23
pairs.
SoITS B WemdeednHe) 23 22oeldnwoN 2.63), 46 3e0r3 T B Ll ne3 e NI,

Human sperm and egg cells normally contain 23 nuclear chromosomes
each.
359323 BHB,£a0 2P €90TEENHE) TSR 0N B 23 BeoT,5 B3 PeR e RIDZ:S.

EXAM MEMORY / I30¢g 33)

Do not confuse 46 chromosomes of most human somatic cells with 23 in gametes.
I Bewdneans 46 D) S0NE 80e8NRY 23 B3 ped e NP, RwoBemBRTLIE.

Raman Tutorial 8217670405-6361153623 BIOLOGY ¢ CELL BIOLOGY | 25



GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY 26 / 60

EUKARYOTES / LESSON 24 OF 46

The Plasma Membrane

W0, BRV
HYDROPHILIC HEADS WATER
Q0000 Q0000000
T I Channel protein

©0000 00000000

HYDROPHOBIC TAILS FACE INWARD
FIGURE 24 * CONCEPT ILLUSTRATION / 3039 %33 * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

The plasma membrane is mainly a phospholipid bilayer with embedded
proteins.
SR, WPV TN FR,E3TTIVY, BROVTH m%e@&csﬁ B;R3T3aN.

Hydrophilic heads face watery surroundings while hydrophobic tails face
inward.
QeTRY, eBLERVE BSNRD DedR 318 BAIPEIZES; AT, S 2300MR 2,80 DINZEI.

The membrane is selectively permeable rather than freely permeable to
all substances.
2PBA3N Qe7) B[RO BFNTE e303) SHNIR B33, BE3ed BRRIT.

Membrane proteins assist transport, communication and recognition
between cells.
LRV BRELEZTIR TINES, FoRBN D), ZRe3NY SIS 3TerdI:3.

Both plant and animal cells possess a plasma membrane.
BJB0e8 3, T,£380e8 HVBTR 599, WPV AIT3.

EXAM MEMORY / 30c5 3a3)

Cell wall is outside the plasma membrane in plant cells; the membrane is present in both.
B;ERe3TE) 80e8DY 9, BPVO BRTNDZE; B3 HCRH Eee3nLBT.
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Diffusion Across Membranes

-
P3N Sweed =;8ded
HIGH CONCENTRATION LOW CONCENTRATION
1
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Net particle movement down a gradient

FIGURE 25 ¢ CONCEPT ILLUSTRATION / 303gwmo w33 ¢« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Diffusion is net particle movement down a concentration gradient due to
random motion.
3,9080 20TV Bean® 035003238 230330T T03, 803 BD2OR BB 2.63), 23O

Oxygen and carbon dioxide can cross many cell membranes by simple
diffusion.
e353)2B 2B, THWER® Bjesd, 3° 93ed EeBIPTNYIY IO¥ BIVTeaDoT Woesdm.

Diffusion is passive and does not directly require cellular ATP.
3,300 A&y, 03 8,030035NEY SeTe3oN E0edn ATP enZ D)D),

Net movement becomes zero at equilibrium, although individual particles
still move.
BBREOTTE) 2.63), BBOR BRI ZT; 33T B8e8 Beaniwh 2BADZS3e 9T,

Temperature, distance and concentration difference affect diffusion rate.
OB, €903T TP TI0T,F9 FYR) WRBTEIT 2373, B,R2I0dDZ 8.

EXAM MEMORY / Z30cg 33)

Diffusion concerns many particles; osmosis specifically concerns water movement.
B00ea) BOE) 3eandR e93,ADDIT; esi’uaée(%as DBeRN DeDS 231 B020HATI.
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Osmosis and Water Balance
e380,e3%° SHI) JedS ID3newrs

HYPOTONIC ISOTONIC HYPERTONIC

0. ‘0.  ©-

Water follows its water-potential gradient
FIGURE 26 * CONCEPT ILLUSTRATION / 3039 %33 * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Osmosis is net movement of water across a selectively permeable
membrane toward lower water potential.
SRR LAIT® DoV e303) 23e8T FPTOD S BBED e 23R B8 JeOR 2.63), IO,

In a hypotonic solution, an animal cell tends to gain water and may swell.
32300e3,0eT° T39,:360T3E) 259,£88,0€8 eTR, [T V2 IBIT.

In a hypertonic solution, an animal cell tends to lose water and shrink.
RBO°E VT T39,:36003€) 209,638,008 QeTRY, BBTHER0T) BdIBIT.

In an isotonic solution, there is no net water flow into or out of the cell.
E0R30€6310eT® T9,36003E) B e3PPI 95330 BHTN DedS 2.63), BO) V).

Plant cells become turgid in hypotonic surroundings because their walls
resist expansion.

B0eed0es® BOTVTHE) T Brednwd HIab &,880er300E DAETE B 20Z:3.

EXAM MEMORY / 30c5 3a3)

Hypertonic: water exits; hypotonic: water enters; isotonic: no net movement.
B0%310e5": Qe BRTNA; B;e3peed Pese: et 2.91; 0B0ee310edB®: 2.83), BOR B,
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Cell Wall: Support and Safety
80e33: espoT D) BFr3

CAPSULE

O CELL WALL

MEMBRANE

CYTOPLASM

Envelope layers (schematic)
FIGURE 27 *» CONCEPT ILLUSTRATION / 3039 %33 * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

The primary cell wall of most plants contains cellulose microfibrils.
B VYN 09,BeB 80e8PNZ0DE) Senyedoee mggoame&a.

The wall helps maintain cell shape and protects against excessive

expansion.
D303 E0eT0TTIRY, FoTBEN ) €93033N JFOR)TBRY, Srdodren 3Teerd3es.

The plasma membrane lies just inside the plant cell wall.
BRBREBTE) =9, 2PV Bee8J0d Sgeo 2.8NIT.

Animal cells have no cellulose cell wall, permitting flexible shapes and
movement.
09,688.,0e8NPE) BenB3ex® 8e3DZ 1R DTR)TO0E 3590 0TS 2, 3R TG NHZT.

Fungal walls mainly contain chitin, showing that cell-wall composition
varies among groups.
3Deord el DYoDHe) Bwa)eaN 3 AdEHBO0T DI rHoR)NPE) D0 Foodeezss 22813,

EXAM MEMORY / 30c5 3a3)

Cell wall is generally freely permeable; plasma membrane is selectively permeable.
B3, mmdéaaﬁ >3, @a"eémqﬁé; 9, 2338 es0dy @a"eémqﬁé.
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Endoplasmic Reticulum
Do ReTRR, B Beszy @0

SMOOTH ER
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ROUGH ER + RIBOSOMES

FIGURE 28 « CONCEPT ILLUSTRATION / 303gwmo w33 ©« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

The endoplasmic reticulum (ER) forms an internal network of membranes
in eukaryotic cells.
D00, B° Be3BY 0 (ER) 031oB9,0030e835° Boedne 2.8 3pdez0erzoNd.

Rough ER has attached ribosomes and helps produce secreted and
membrane proteins.
T° ER 1 G;23,0e3,0€e3571%0 €90830), 3,003 203 33 230,83ex°11e dedroread, 3Ce00rd3as.

Smooth ER is important for lipid synthesis and certain detoxification
reactions.
R0,3° ER Ot Bodemes e038) deed) cdm39038 3,0NR91 =31a)esoNts.

The ER is continuous with the outer membrane of the nuclear envelope in
many cells.
e9:3e3 80e3nBE) ER e0r3 3a3p303) B003a3p38030001R @10thHe30n 230e)eseN33 .

Not every protein is made on rough ER; many proteins are made by free
ribosomes.

DQ) Tee3e IR Tep® ER 23ree3 Qe3moreaciondid)De); e93essd) S3ng Gl e nesir niesld)

Q3IE €IS E3.

EXAM MEMORY / 30c5 3a3)

RER = ribosomes/proteins; SER = lipids/detoxification.
RER = Ge8ex,0ea35° [a30,063¢x°; SER = O [ IRIe0TES.
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Golgi Apparatus: Sorting Centre

m& evmBTea: dondrse Seodd,

GOLGI STACKS / CISTERNAE
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|

Vesicles move modified products

FIGURE 29 ¢« CONCEPT ILLUSTRATION / @03gwmo w33 ¢« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QoN® =0 - BT =08,

The Golgi apparatus consists of stacks of flattened membrane sacs called
cisternae.
M) YUBBTEI) ABE DY 235363 BpBedeentsd TodnRPord PR,

It modifies, sorts and packages molecules received from the endoplasmic
reticulum.
[ ER Q0B 2083 e9£0MH=Y, BORZER), oNBY, TYB° e00wIT3.

Transport vesicles carry material between the ER, Golgi and cell surface.
Tonss e33R ER, moe) eHd), 30e33 a"oe@w SRE SRRFY, BeodeadnF:s.

The Golgi contributes to formation of certain lysosomes and secretory
vesicles.
Mog) dozd) B0t 0es3s*Red ey 9,38 De3BNW CRTEN STerH3E.

Plant Golgi stacks are sometimes referred to as dictyosomes.
BIJN Mod) DBNPRY, B3P, B303peRinesirnied oo FBa3sT.

EXAM MEMORY / I30¢g 33)

Factory analogy: ER manufactures; Golgi modifies, labels and dispatches.
Bo800E S HBRed3: ER a5 x1ZE; M) F0&E,0 rHhd Fod 3w0&HIT.
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Mitochondria: ATP Generation
Sye3nez008,035: ATP v B33

MITOCHONDRION

Cristae
Double membrane + inner folds
FIGURE 30 * CONCEPT ILLUSTRATION / 5bﬁgm z&g e SCHEMATIC
KEY EXAM NOTES / BULLET POINTS QoA T30F; > IFW 0T

Mitochondria are double-membrane organelles involved in aerobic
cellular respiration.
23),83/0¢50083,0350M%D €3:3)2335050038 E0eBERIHE) TSRS BFPT eonaniewanss.

The inner membrane is folded into cristae, increasing the surface area for
energy conversion.

29338 3], D02 TDHRENURY, BoDD) B8, BOHZEIN e3reds, | BB D1IT.
ATP is the immediate energy-transfer molecule used by many cellular
processes.

ATP 93¢z $,0e33,01%d 2)¥3)e3 3BT 33 3nore3ss e9eadesontd.

Mitochondria have their own DNA and ribosomes, supporting an
endosymbiotic origin.
23),3,0e50083,03501%€) 08 DNA &33) 8j2310eR,0e37 190 €30808 S523ea3S 308, Tog erdrges.

Mitochondria occur in both plant and animal cells, not only in animals.
23),830¢50083,0350M%D &9,88.0e8NYE) 303 [e) B Bredriwd)odue AdZ:3.

EXAM MEMORY / @0cg S9®)

Powerhouse is a mnemonic; ATP is not produced exclusively in mitochondria.
3g8eor3, 20200 SIS Ba; ATP Sea3er 23yedneza08,03503e3e eV ESa30rd3Re).
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ORGANELLES / LESSON 31 OF 46

Chloroplasts and Photosynthesis

200800/ TE D) I FBIJoJeRTS
™ ™ el D J ™

CHLOROPLAST

Grana

Stroma surrounds thylakoid stacks
FIGURE 31 « CONCEPT ILLUSTRATION / 303¢wm0 33 * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =08, - SIW 503

Chloroplasts are green plastids that carry out photosynthesis in plant cells and many
algae.
BReBeTREIH BB Red e e9:3ed FSonde) 3,508508emes SRV BAD R,E RTINS

Chlorophyll pigments capture light energy within thylakoid membranes.
BREBRSE® TEIFTE3NLD GOB03TE WPVNRYE) 2393 B30y, HB3I:S.

Stacks of thylakoids are called grana; the surrounding fluid is the stroma.
Bj05035N% 02BRURY, Mo,m0 d)FS; ZO B33, Bg,eadso d)Z3.

Chloroplasts possess their own DNA and ribosomes.
Bedemmneiwd B,03 DNA &3y 3;230eR,0es35"RERy, 8000 8:s.

Root cells generally lack chloroplasts, so not every plant cell is green.
BR0BEREBNRPE) Tz EeN ERECETYRERIDL); e3t300T ;30300 JIJERedIP BRITL).

Chromoplasts contain coloured pigments, often contributing yellow, orange or red
hues.
BRee3ReaRINPE) 250 SrBNo) B0, 338 e9i3ere o) 2269 DeTDISI.

EXAM MEMORY / &0cg S8®)

Plastid # chloroplast: chloroplast is one kind of plastid.
DT # BReBRess;: RGeS 2,00 27303 BTYRQYE® w03,
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ORGANELLES / LESSON 32 OF 46

Ribosomes and Protein Synthesis
Bj23nednecd® eH3) Hpetdest Fodewmes

70S 80S

S = sedimentation coefficient
FIGURE 32 « CONCEPT ILLUSTRATION / Sba’gm zﬁg e SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Ribosomes are non-membranous complexes made of ribosomal RNA and
proteins.
3e0ednesdr*ned Jielnednesher® RNA eb3) w30,e3exi90n CoR)leor 2338083 Jodesasnwanss.

They read mRNA instructions and link amino acids into polypeptide
chains.
953) MRNA B0233R%$:3), 2.0 9306 esz3)RBRY, 220eBR HodB, O TBODONLY, SR&HDIE3

).

Free ribosomes commonly make proteins used in the cytosol and certain
organelles.
B0, 3;e310e300e37 N D3R esoN Beedr 3 Bone E033) e9onsndn e3esor 3R,ee3e VY,

DVERDZS.

Bound ribosomes on rough ER help make secreted, lysosomal and
membrane proteins.

O° ER 1} 908303 323,0e3,0€e351%b 3,003, JR,0er3,0eedder® add) 300 a30,ee3ex e dadroread,
NeTADIaVCIAS

Ribosomes are found in bacteria, plants and animals.
323100300235 12D 239,3,00359, T 203, 09,e3n BB BordadZ:l.

EXAM MEMORY / 30¢ge 33=)

Ribosome = protein synthesis; this is one of the most frequent exam pairings.
BeleRdnesds® = 3Ree3en’ JoBemes; Bt S0egRYE) w23y, Sewdas 2oed.
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ORGANELLES / LESSON 33 OF 46

Vacuoles and Turgor Pressure
B3N sHd) Driros .33

@To oplast

FIGURE 33 ¢« CONCEPT ILLUSTRATION / 303gwmo w33 ¢« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

A vacuole is a membrane-bound compartment used for storage and other
functions.
OFR) ToR,®ES D), ¥3T FODENIN 0B BPT20083 D23NR=N3.

Mature plant cells commonly contain a large central vacuole filled with
cell sap.
=B, I BRe3NPS) 8,0e3803008 B00DTW BT, Fe0t3, BTHR ToeioR@NHIE.

The vacuole membrane is called the tonoplast.
BRB5203 2PV, 306309, 0T FB03NTYT.

Water within the vacuole helps create turgor pressure and supports rigid
plant tissues.
OR0Q03RFPAR et BdRETE 2,3 We3Y, BV0EDTIE T e90M08NY B3O, SLIIE.

Animal cells may have smaller vacuoles or vesicles, but usually no
enormous central vacuole.

D9,e350e3RBE) T£9 CRPIANLD €953ed0 &EBNROTIR; g eot3, BRI mmsémﬂ
QDD

EXAM MEMORY / I30cg 33)

Tonoplast = vacuolar membrane; turgor = pressure supporting plant cells.
3,0e30€a9 %, = BRGIA0D BPT; onE0® = 3553’3953& 35390 BRI 233.
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Lysosomes and Peroxisomes
SBrednedrich ) BoodBresenied

LYSOSOME / ENZYMES PEROXISOME / CATALASE

FIGURE 34 « CONCEPT ILLUSTRATION / 303gwmo w33 ©« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Lysosomes contain digestive enzymes that break down cellular materials.
BRB0eRB30ee°RYE) Bedead) BRNYRY, D238 2ecars 3egNPTI:I.

Lysosomal digestion helps recycle worn-out organelles and

macromolecules.

B e 0ee3® 23ecard,0d BHOD e9onBned eHB) BT e9eanPsy, BHdhedwE sHaren JHaad

RIS,

Peroxisomes carry out oxidation reactions and help break down hydrogen
peroxide.
3003 Boesdr b e33e30en 3,0NT, SB BT8R e® B0vE, B 23BN JT3rHII.

The enzyme catalase converts hydrogen peroxide into water and oxygen.

59;8383e5° Be9;ed) R ewR® B0, T eI, VeDH =D, e=3)2IFeIN BOBIEDIT.

Plant cells also perform many digestive functions in lytic vacuoles.
ﬁﬁéaraeéﬁ%ieg,oim 23e£IET BOPIINY SRVT €9:3€3 23270 FOPENR SBASNIEI.

EXAM MEMORY / 30¢ge 33=)

Avoid absolute claims: lysosomes are common in animal cells, while plants have lytic vacuoles.
3,3 3ePBNY0T B3eD: e,e880e8NPe) B 0ed el e, BJNVES) 23ecors TTHIINDES.
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ORGANELLES / LESSON 35 OF 46

Cytoskeleton and Centrioles
dnRedzozoe =DHIA) Jot3olneernicd

Microtubules + filaments support shape
FIGURE 35 * CONCEPT ILLUSTRATION / 308gw» 33 * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

The cytoskeleton is a dynamic network of protein filaments that helps
maintain cell shape.
80e330T03) BRETITITRRY, BVDTEN FTe3ores 23030303 30,0838 F02T0e3NT.

Microtubules support transport within cells and contribute to

chromosome separation.
23),80,083.9,209° 1D BREBLRPAR Toned Boro Bl e 0eed® L3emr B8N STerh3ss.

Actin microfilaments participate in shape changes and some forms of

movement.
€33,5° T0g, B0rieh 3520 B3 tH), ) RS0, BRI,

Animal cell centrosomes usually contain a pair of centrioles.
09,£38.,008N% [B0e3R,eR00ee3rNYE) ToedesoN 22eld Foes03eeer RIDZ:S.

Most higher-plant cells lack centrioles but still assemble mitotic spindles.
B2 VR B BBReBRLE) Foe3 e RO DFT 3)edneesss §orer® BRHZ:S.

EXAM MEMORY / I30cg 33)

Centrioles are typical of animal cells but are not essential for mitosis in all eukaryotes.
B0e3,030eeTied 39,638.0e8NY Toe3R; ©FED; BT e 03TYO030eee e3)E30edTNR e93) R =e).
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PLANT & ANIMAL / LESSON 36 OF 46

Master Diagram: Plant Cell
S, 233;: I Zeed

Cell wall
Nucleus
Vacuole
Chloroplast
FIGURE 36 * CONCEPT ILLUSTRATION / 35?:’8&3 zﬁg e SCHEMATIC
KEY EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

A typical plant cell has a cellulose-rich cell wall outside the plasma
membrane.
D3R B ERBTE), w09, BPVTOD BTN Benyedex® 533%;2 BReBPNIAT.

The nucleus controls many cellular processes and contains most genomic
DNA.

$e003,33) 933 80e33,0NPY, A0D03R B3 22:30edd® DNA 933y B000T.

Chloroplasts in green tissues convert light energy into chemical energy.
BB e90M003NY BReBRETTEN 23%3: 3301, Tom003HB B3 0330N BOBIEDTEI.

A large central vacuole helps maintain osmotic balance and turgor
pressure.
BT 8e0B3, BTG e3,0,635° BeDBReDR 203 RE0® 2,838 eVPTeD JTe3rdHIT.

Plant cells also have mitochondria, ribosomes, Golgi apparatus and
endoplasmic reticulum.
BJB0eBNYE a3 23)3e5008,03%, Bjed e nesls®, Moe) evesdes @) ER 9h3:3.

EXAM MEMORY / I30¢g 33)

Do not label every plant cell with chloroplasts: non-green root cells typically lack them.
2,803,000 IJBreBrery ERedness MHhaTesed; BRTLT S8 e3NnHe) e9ed) ToedoREoN B8,
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PLANT & ANIMAL / LESSON 37 OF 46

Master Diagram: Animal Cell
S8y 233, o,e380e3

Nucleus

[ ]
O [
e —
Mitochondrion @ N ;\ﬁ\’ .
° . Golgi

FIGURE 37 ¢« CONCEPT ILLUSTRATION / 303gwmo w33 * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

A typical animal cell is enclosed by a plasma membrane but lacks a
cellulose cell wall.
D93 W,E3EReBe) W9, WPTAOT ese38eoNcd) Be,3ex° Bpe8Z 0D, BRoDTHDL).

The nucleus contains most genetic material and is enclosed by a nuclear
envelope.
$e0t3Bed) e 9e[08B SRS, BROVT)Y Fe0T3,B3RTAN0T ese3FesoNis.

Mitochondria and ribosomes support energy transfer and protein
synthesis.
23),3,0e32083,0350 &) G2l e30ea3r*ried B Moredsd Hone &RLe3e” BSoBeRES $Te3ordZss.

The Golgi apparatus, ER and vesicles coordinate transport and secretion.

Mod) VBT, ER 203 £838NR Donsd Horie Be3ae3syy, BeJ,0HRRIDI:I.

Centrioles are common in animal cells; chloroplasts are absent.
9,638,0e83¢) H083,030eer*TiRD T3y BREBPETITENW ARV,

EXAM MEMORY / Z30cg 33)

Animal cell clue: no cell wall, no chloroplast, usually small vacuoles.
2,£880e80 DVJ): EeBNY W), ERETCNETIT, VL), TN e BIANL.
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PLANT & ANIMAL / LESSON 38 OF 46

Plant vs Animal: Structural Table
B, DR) 59,63 233 s Beed

PLANT ANIMAL
BOUNDARY Wall + membrane Membrane only
PLASTIDS Often present Absent
VACUOLE Often one large Usually smaller
MITOCHONDRIA Present Present

FIGURE 38 « CONCEPT ILLUSTRATION / 3039w @33 ¢« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =08, - SIW 503

Plant cells usually show a definite outline because the cell wall resists deformation.
803003 B,300eEN0T BIJB0eBNRD Toe3}eN IV, BPTTea301R), 3,0edIES.

Animal cells can display more variable and flexible outlines because they lack a rigid
cell wall.
63,0300 80e3DZ AT 90D 9 £5E0eBMR Bed), VI ERDeL) e35903Y, 10eTBITD.

A large central vacuole is typical of many mature plant cells, not typical animal cells.
BRT Ee0t3, BRH €9eT 38, TRB0BNY ©FED; Te3IRy; W,38.0e8M% ©geas3e).

Plastids occur in plant cells and many algae but not in animal cells.
DRETID B B0e8ned D) e93ed ZEondd) ath3ss; @,88,0e8nP) aHDR,

Both plant and animal cells have mitochondria and a plasma membrane.
R 2B, 2,8 DTREN BRedNRPE) 23)830e5008,0330 B, D9, BT AHIT.

Plants commonly store carbohydrate as starch, whereas animals commonly store it as

glycogen.
JBNeb ot oN Boedneras;tdeest e QeioN; ,e3Nwh 13 Beed® SrRBBE), Sortrdds3

Do "

EXAM MEMORY / 30cg S3=)

“Only plant cells have mitochondria” and “only animal cells have mitochondria” are both false.
“23ye3,0e80083,03% JFRFEA) 3508," DB “@,eNTE) 08" Doed HVBR BedBNRLD IR),.
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PLANT & ANIMAL / LESSON 39 OF 46

Cells Under the Microscope
«-’uagédztssdq T, ) Zo,e380e3nd

ONION EPIDERMIS CHEEK CELLS
FIGURE 39 * CONCEPT ILLUSTRATION / 3039 %33 * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Onion peel epidermis commonly shows closely packed, brick-like cells
with distinct walls.
B5HY, 0 DABLETRE), By, DINOTHI 9637303003B BpeBRD FoewF3S.

™ o)

lodine stain can make some plant-cell features easier to distinguish.
203,0eBR° 2069 5908 B3 TB0eBT OFEANVY, Pzge30N Foroen 3Te50rhH3a.

Cheek epithelial cells are flatter, irregularly outlined animal cells without
a cell wall.

B0 D&BeD0H® Bednb 2353 £30350NT3) 90D BTTes3030%, Epe8PZTH3
9,6380e8nwN3.

Methylene blue may enhance visibility of the nucleus in a cheek-cell
mount.
RDER® 200, 2069 FoTB 3 Be3TW Seor3 BRI, T, RBBR0BITD.

Onion bulb epidermis usually lacks chloroplasts because the storage bulb
is non-green.
Ron,BF0T BTV TBOTW B3, BoBH DABLDETRE), T30 239MN BBV,

EXAM MEMORY / I30cg 33)

In practicals, note cell wall visibility before guessing “plant or animal”.
29,030eN3 BOeFoDE) “Te3e ,e80e” DR Bemen 8eBPZ03 R1Pe23BDY, NeHAR.
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PLANT & ANIMAL / LESSON 40 OF 46

Prokaryote vs Eukaryote: Overview
Bpe5a,003meed D) adezOa3need BredS

| N N N N N O O W

()9

NN N N N N NN

BACTERIUM / NUCLEOID
FIGURE 40 « CONCEPT ILLUSTRATION / 3039w ©3g ¢« SCHEMATIC

EUK. NUCLEUS

KEY EXAM NOTES / BULLET POINTS QONT® =08, - SIW 503

Prokaryotes lack a membrane-bound nucleus; eukaryotes typically possess one.
20,e59,003,0ee1NPE) FPT0003 Fe0T3,8:)); 031TYD030eedNPE) TN YTHIT.

Most prokaryotic cells are smaller than most eukaryotic cells.
23S W5 0030ee35° EedneL B2 03T 0030ee3s* Ee3nRON0S 238,00Ns3.

Prokaryotes lack classical membrane-bound organelles; eukaryotes contain several.
20,£59,003,0ee1NPE) T0TWTIONT V2003 e90mB8nde); 03eEYB030eedNYE) Bered) BI.

Both groups possess DNA, ribosomes, cytoplasm and a plasma membrane.
QTR RoR)NPE) DNA, 32310e:0e337%d, 8e8res; 8) @909, P3 B8,

Bacteria are prokaryotic; Amoeba, yeast, plants and animals are eukaryotic.
259;3,£0035ND 2319,059,003/0e835°; e9edoeesn, ey, B, eI a,e8n%d 0z 0eesss.

Eukaryotic nuclear DNA is organised into multiple linear chromosomes.
03B 0030ee35° Seor3d DNA e93ed Seddeady 80,e30eR e RYE) [ome38e0oNHZT.

EXAM MEMORY / &0cg S8@)

Core distinction: membrane-bound nucleus, not the presence or absence of DNA.
R0 FB: 2pB00R3 8eolF; DNA 3303 93 AQDE e9e).
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APPLICATIONS / LESSON 41 OF 46

Why Plant Cells Do Not Burst Easily
3@@@95&&: ezizzoN 93 2.idadnzhBey?

HYPOTONIC ISOTONIC HYPERTONIC

0. ‘0.  ©-

Water follows its water-potential gradient
FIGURE 41 *» CONCEPT ILLUSTRATION / 3039 %33 * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

In a hypotonic environment, water enters a plant cell through osmosis.
X2300€3,0e5° BOTTTE) e3BRELAIT® B Ve JVJBReBLRVNA 3,:3edIT3.

The vacuole expands and presses the cytoplasm and membrane against
the cell wall.
BTG DJOR B0e8T,3; e, SRV, 8:0e89Z0d DT 2,330

The cell wall resists unlimited expansion, generating turgor pressure.
80e32)3 30608 IJTHN 23,8805 el e 2,3 BHRY, V0EDTRIT.

In a strongly hypertonic solution, the protoplast may pull away from the
wall: plasmolysis.

8ea3, B;TWOEReT® T39,z36003E) 23ea30323,23oNned) DZ0N0T B8 FOODHDBITY; VWY, TYRRLOIT®
AZT.

Animal cells lack a rigid wall and may burst in sufficiently hypotonic
conditions.
1e3,03500 DIANQT =59,£38,0e8M Br0230 F730eedNeE° 30D 2,T303VTBIT.

EXAM MEMORY / I30cg 33)

Turgidity and plasmolysis are opposite water-balance outcomes in plant cells.
DAET® 23 Iy, mmx-lraée@&&—‘ 336&'09?%@ é:)doc}; QedS I3 FDT03NRD.
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Case Study: Root Hair Cell
QUTBILS: Jweedrezdhdned

o €&

RBC: biconcave Root hair
Neuron: processes

FIGURE 42 < CONCEPT ILLUSTRATION / 3039w @38 ¢« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =08, - SIW 503

A root hair is a long extension of a specialised epidermal cell in young roots.
RROBRENI) O30T 236N ci)éeaeeée)é QOBDERT® BB VTR DJTE3033N3.

The extension increases the surface area available for water and mineral uptake.
83 JJTES Ve 2DHF) DARNY &edBN 23 D3 ﬁsee‘j‘wojod%l B IW.

Root hair cells possess plasma membranes and cell walls like other plant cells.
230 IYBRe8NP0o8 Spednesddnednveny 9o, BPT ) 8re3DY AT

They generally lack chloroplasts because they grow below ground without light.
293 383 B 230D030%1 3BBR)TO0T TR EeN EReBeTRERPHDL).

Absorbed water travels inward and can enter the xylem transport pathway.
3e08.090),63, Aedh 2,938 BOR 2" TN HonF3RY, FedaEdTd.

Unlike most ordinary epidermal cells, guard cells commonly contain chloroplasts.
B2 T3, DDBDED® EReBRIN0Z JEFeoN Foe3enE0eB8nHe) 8eBRemTENLY TIETREPNDIZES.

EXAM MEMORY / 30cg S3=)

Structure-function principle: elongated hair - larger absorption surface.
J233-zo0de 33;: evd=ed Bhead — B3, &0 539&3@.
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APPLICATIONS / LESSON 43 OF 46

Case Study: Red Blood Cell
QUTIBTES: o) BBBed

S

RBC: biconcave Root hair
Neuron: processes

FIGURE 43 ¢« CONCEPT ILLUSTRATION / 3039wmo w33 « SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Most mature mammalian red blood cells have no nucleus and no
mitochondria.
33N BT, IJ Fow) TZBeanwe) deot3 B3 ﬁgdéimeao@omm leVnIAlIN

Their biconcave shape increases surface area relative to volume and
permits flexibility.
)N B),-09:330) €3590Y) RS, BeDIT3 éaeeBéd 323,Q 23N BBFODIT.

Haemoglobin within red blood cells binds and transports oxygen.
B0) BgBeanis? &ea30er1Red® e9e3)233BeIY, 2000 TNDIT.

The absence of mitochondria means mature human RBCs rely on
glycolysis for ATP.
s3ye30e50083,0850 BT ToTEd T, 303 RBC ried ATP 3 13 3100 DRT° €93, 9230003

A human red blood cell is an animal cell despite lacking its nucleus in the
mature state.
I8, RB0DE) Fe0BBIVNB TN 35033 o) TgBeas3) 00,3803 e3NT3.

EXAM MEMORY / Z30cg 33)

High-value exception: mature mammalian RBC = enucleated cell.
€93 SBW8) BRTIIT YLTIBTES: =, IY RBC = Beor3BOHS 810€3.
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APPLICATIONS / LESSON 44 OF 46

Common Misconceptions: Corrected
LD :4@—-’% 3o 3rich: SOIRS

ALL HAVE NUCLEI FALSE
ALL HAVE MEMBRANES TRUE
ALL PLANTS GREEN FALSE

FIGURE 44 ¢« CONCEPT ILLUSTRATION / 303gmo w33 ¢« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Incorrect: “All cells have a nucleus”; correct: prokaryotes and mature
mammalian RBCs lack one.
3R, ‘9 Bredndnie deor33n”; TBO: &30,e590030e 2B B3, IJ RBC R deord 3o,

Incorrect: “Only plant cells have a cell membrane”; correct: all cells have
plasma membranes.
3R, T BRed3ndn 39038, 8e3zp3 A"} BO: ) BeednYery @D, WP BT

Incorrect: “All plant cells photosynthesise”; correct: non-green root cells
usually do not.

3R, ‘D) IZBReBRLU B508B0eREs S330mZ3"; BO: BATYE 0083w Toe3esoN
SRBRDL.

Incorrect: “Bacteria have no ribosomes”; correct: bacteria have 70S
ribosomes.
3R); “209;3,£00350M$e) Gielnedneside)”; TBO: 239,300350NnHe) 70S 3rdnednedndss.

Incorrect: “Animal cells lack vacuoles entirely”; correct: many contain
small vacuoles or vesicles.
3R); “9,£88.0e8NYE) TTIHANVe 9e)"; TO: BT, Teg, BRHIAND e953ed0 LE3BRIDI:I.

EXAM MEMORY / 30¢ge 33=)

In assertion-reason MCQs, beware of words such as all, only, never and always.
BeDE-50e0 BZNPEL) 2eR, B33, DoBRP YWY, 035eINRND D02 VBB 221} 22308 V3TO.
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High-Yield Comparison Grid

€3 Bwa); BReHS Bnexy s
PLANT ANIMAL
BOUNDARY Wall + membrane Membrane only
PLASTIDS Often present Absent
VACUOLE Often one large Usually smaller
MITOCHONDRIA Present Present

FIGURE 45 ¢ CONCEPT ILLUSTRATION / 303gmo w33 * SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Prokaryotic vs eukaryotic: nucleoid vs membrane-bound nucleus is the

principal contrast.
2Re59,00300835° cR) 03EY0030ee35°: [ B 03003 3y PTI0HS FeordBede ) BT,

Plant vs animal: cellulose wall and plastids are characteristic of plant

cells.
B 2D, T,e3: B3 es P Bone TQYENRR JJBReBNY DB, ©FLINL.

70S ribosomes are typical of bacterial cytoplasm; 80S of eukaryotic
cytoplasm.

239,;3,200350 8e8BHREBE) 70S 23y 0dreBy003ee3s® BpedrdRBE) 80S Jelnednesdr s
NDIADIVM

Mitochondria occur in both plants and animals; chloroplasts do not occur

in animals.
23),63,0€32083,0350M1%b B R W,EINBTBOR, Be; W,ENPE) BReBemITENDE),

Virchow’s principle states that new cells originate from existing cells.
BRI B3N &0 E0e3RPoT Be)ZeS 02T 2dnes 933 33,

EXAM MEMORY / I30¢ge 33=)

Solve mixed questions by identifying the discriminating feature before reading options.
B8, BFNRPE e303,RPRY, 2,003 3T Bway 23e03E g3y, HH3R.

Raman Tutorial 8217670405-6361153623 BIOLOGY ¢ CELL BIOLOGY | 47



GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY 48 / 60

REVISION / LESSON 46 OF 46

Exam Memory Map & Final Recap

H0egp IIAHR I D) HIoo[IES
HISTORY PROK.
1665 NUCLEOID

OBSERVE - EXPLAIN - CLASSIFY - COMPARE

FIGURE 46 « CONCEPT ILLUSTRATION / 303gwmo w33 ©« SCHEMATIC

KEY EXAM NOTES / BULLET POINTS QONT® =8 - ST 503

Discovery chain: Hooke —» Leeuwenhoek -» Brown - Schleiden/Schwann -
Virchow.
€3ew,0 BTES: FE® - DeSRTBNT® — eRR® - B BRI [FR° - dedoer.

Typical cells: membrane + cytoplasm + DNA + ribosomes; mature
mammalian RBCs lack DNA and ribosomes.

D93 BREBRY: PV + Bedr3ey; + DNA + Grdnednesdr@ned; ©3, S8 RBC nee) DNA 3y
3e0e30ee3rnoe).

Prokaryote clues: nucleoid, no nuclear envelope, 70S cytoplasmic
ribosomes.
BR,e59,00300833 DY) [ 0330035, Feor3 BT W), 70S BeeBT ey Bjelnednesdreied.

Plant clues: cellulose wall, plastids, often large central vacuole.
BJB0e80 DVY): [ Beex® DY, QT NLY, e9:3e3 2390 t3tg Feot3, BRT.

Animal clues: no cellulose wall or plastids; centrioles are common.
09,688,0080 HDJ): Benedees® Y B e Ne); F0e303,0eernLh T3

EXAM MEMORY / &0cg S9®)

Revision plan: sketch three cells from memory and label four distinguishing features.
RDV0IBIER: SIQ0T BuBd EReBNBY, 233, Toew, 23eBT FLaNPRY, THHR.
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GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 ¢ CELL BIOLOGY

PRACTICE TEST « PART 1 OF 8

Cell Biology — MCQs

BeId0ed g — 2B esad, B
QUESTIONS 01-07 » CHOOSE ONE CORRECT OPTION / 3003003 2030 &v33 603%3)3@

Who introduced the term “cell” in 1665?
16650¢€) “2Bes38,068" D02 BT, BOWBAIBRD 03593?

A. Robert Brown B. Theodor Schwann
OoR0E3% 2390° B03ed0® Z©

C. Robert Hooke D. Rudolf Virchow
020E3°€ BITE By, Qedpes

Hooke studied thin sections of which material?
BB® 035933 BTN 0B DoTNHRY, 90D BeBF?

A. Cork B. Cheek epithelium
BOBOE B0 a&BeDDHTI®
C. Onion root tip D. Human blood
33309, 23edd DB WD el ]

Which scientist observed living microorganisms in the 1670s?
16700 Q83039 Bez308 Bg 23edNH), Degdre3ch 035dh?

A. M. Schleiden B. R. Brown

0. 8 18° €308, 2399°

C. R. Virchow D. A. van Leeuwenhoek
e30F, Dedser D. WO eI BRT®

Who reported the cell nucleus in 1831?
18313¢) 23e38,0e33 50073 333y, DROITBHD 03593?

A. Robert Hooke B. Robert Brown
O2R0E3% BOT® ToR0E3% 239°

C. Louis Pasteur D. Charles Darwin
0D g 0° 239Q9°F TBIDER®

Schleiden is especially associated with which group?
B T8x° 0a)zN 035983 THoSR 953038, Fo20oBRTS?

A. Animals B. Plants
T,e3nH JZned

C. Viruses D. Bacteria only
EufieZuyalN 239,3£00350 38,

Schwann extended the cell concept to which tissues?
Z9,0° 2338 ReB BRI, 033953 €907P0BRIN DTYORHTT?

A. Mineral crystals B. Animal tissues
DAz JEIBNRWD T3 e9om0Bried
C. Rock layers D. Clouds
®e3033nLH e

“Omnis cellula e cellula” is linked to whom?
“2060)0° Beero & Benern” 035301 FooRAI?

A. Robert Hooke B. Gregor Mendel
Do0E3° BIT® 3rios otder*

C. Rudolf Virchow D. Carl Linnaeus
Borsaer’, cdedoes He'e OY0DT®
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PRACTICE TEST ¢« PART 2 OF 8

Cell Biology — MCQs

BeId0ed g — 2B esad, B
QUESTIONS 08-13 » CHOOSE ONE CORRECT OPTION / 3003003 2030 &u33 603%3)3@

What is the main advantage of higher resolution?
3233 de3erdS B0 e 3,030e233exd?

A. Separating nearby fine details B. Increasing specimen mass
303 Reg, QITRYY, 2eBe BRI 3523003 2398 BRI

C. Creating new organelles D. Changing DNA sequence
BRI 90nBRYY, 2B DNA 3 208)dHd

Which statement is a central principle of cell theory?
23e3B0e3 &ma@oéd 8eod3, 38, a350e)?

A. Cells arise from pre-existing cells B. Every cell has chloroplasts
800387 0D Bee3NPor Be3Zel Q) Bpednveny Bedness Qe
C. All organisms are multicellular D. Viruses consist of cells

2R 22edNR 2BBReBe0HzINS 23,07°1D 80eBRY0T DeDESeoNE]

Which is an acellular infectious agent?

B0e308&3 BPREoRFTITE 0339:3)30?
A. Amoeba B. Yeast
2900239 OeRE
C. Bacterium D. Virus
m?sz}deboi)o ig,dﬁs

Which set is shared by typical prokaryotic and eukaryotic cells?
D030R; 239,059,0030635° 23) 03B 0030ee35° BReBNRLBYTHT T 03)TH?

A. Nucleus, chloroplast, wall, DNA B. Mitochondria, wall, ER, ribosomes
8eor33, BReBReaRy, D3, DNA @jmemo@m, D3, ER, Q,aime:&medss

C. Chloroplast, nucleus, vacuole, ER D. Membrane, cytoplasm, DNA, ribosomes
BReB ey, 800133, 335, ER 20T, araeeszgdé, DNA, c'g,airae:-"mems

One micrometre equals how many metres?
2,003 E3);B0,eIeE3T° EY, cLeE3TN Fa?

A.103m B. 102 m
1073 Qoe 1072 e
C.10°®*m D. 10°m
1070 e 10° e

Which pair is correctly matched?
003N BRoDB0IPND 230l 0330HT?

A. Root hair — absorption B. Neuron — photosynthesis
Sweerdeed — &ed3 JTE0e3 — B FoBV0ZewEs

C. RBC — starch synthesis D. Guard cell — antibody production
8oy) Bg3e0 — iy, VOBERES TO3NENESB — B3T3 DIIEED
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GENERAL SCIENCE / BIOLOGY ¢ 2333

PRACTICE TEST ¢« PART 3 OF 8

Cell Biology — MCQs

BeId0ed g — 2B esad, B

UNIT 01 « CELL BIOLOGY

QUESTIONS 14-19 « CHOOSE ONE CORRECT OPTION / 3003003 2030 &u33 Bo&%m%

Which is a unicellular eukaryote?
QBB ojmaaébo&oew 03593 ?

A. Amoeba
29200230

C. Human
DI

What is absent from prokaryotic cells?
20,e59,0030e835° B0eBRYE) 0350zt 1e)?

A. Plasma membrane

Y, WPV

C. Ribosomes
Spimedneaeried

B. Escherichia coli
23030350 Eed)

D. Mango tree
F5)[IFH3

B. Cytoplasm
Boedudey;

D. Membrane-bound nucleus
RpB0B3 Eeor s

The nucleoid of a bacterium contains mainly what?

259,3,£003500 F1930330035ERE), Fa)eIon HALS?
A. Chlorophyll granules
BReCRHO® BEANRLD

C. Chromosomal DNA
BRLpeR0ee0d DNA

B. Lysosomal enzymes
BRB0e30ec T Begned

D. Starch grains
&g, BEAnted

Al Which chemical is characteristic of most bacterial cell walls?

3233 259,8,00350 80e8DYOD B3, ToRONAB 0330HT?

A. Cellulose
éen?seimeas

C. Chitin
s

B. Peptidoglycan
éégsc?uaerj,daas

D. Glycogen
R, Bperdnt

A small extra-chromosomal DNA molecule is a:

ey 323),:30-B0ea3e3necdnend DNA e9gad a350e3)cd?

A. Lysosome
SRBedecdre
C. Plasmid
TR T°

B. Vacuole
[eIRInnIN)

D. Centrosome
Joednedoess®

What is the usual function of bacterial flagella?

239;3,£003%0 39237971 Toedd; FooEe3ed?

A. Photosynthesis
BBBB0ZeRES

C. DNA packaging in nucleus
8eo333¢) DNA Son®

B. Protein digestion
,0e3e° 23eeaE

D. Locomotion
2303
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PRACTICE TEST ¢« PART 4 OF 8

Cell Biology — MCQs

BeId0ed g — 2B esad, B
QUESTIONS 20-25 « CHOOSE ONE CORRECT OPTION / 3003003 2030 &v33 603%3)3@

Which is a usual ribosome type in bacterial cytoplasm?
239;3,£003%8 8:0e83RBAS D3R, Grdnednes® I a3n)m?

A. 80S B. 70S

80S 70S

C. 100S only D. No ribosomes
100S =58, 323 oednesss® v

The two subunits of a 70S ribosome are:
70S %z&raeﬁmems QVR) VTR E3BNR 0359e3)3)?

A. 50S and 30S B. 60S and 40S
50S b3 30S 60S b3 40S
C. 70S and 10S D. 40S and 30S
70S &3 10S 40S 3y 30S

Which process commonly produces two bacterial daughter cells?
239;3,£00358 ST &0 BedNRYY, ToednEeN 03503 8,03 BRQHILS?

A. Meiosis B. Fertilisation
0A3RT® Qeed

C. Budding only D. Binary fission
23RYE03PBAINDS =503, BDBBI

Which is a photosynthetic prokaryote?
,508B0BeREB0 FR,e5Y 003068 aoeH?

A. Mushroom B. Amoeba
e9£9e3 €90€239

C. Cyanobacterium D. Fern
50333‘3923%%4950530 20eNd

Archaea differ from bacteria in which feature?
€33£033 m?sz‘;ebojmﬁe?od 0303 ©BeRe) DIe0Nd?

A. They lack peptidoglycan walls B. They all have a nucleus
9INSe) BEdeer o 23 7 QZR, 3eoTB AW

C. They have no DNA D. They are all multicellular
e9z3)niee) DNA 9 Q3P wBERedead

Which group contains eukaryotic organisms?
03005,003,0e835° 23ecIried a35E3 oL :3?

A. Bacteria B. Archaea
amzsz;eaojm e33£0359

C. Viruses D. Fungi
EufieZuyalN 3Deor3nied
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53 /60

PRACTICE TEST « PART 5 OF 8

Cell Biology — MCQs

BeId0ed g — 2B esad, B

QUESTIONS 26-31 « CHOOSE ONE CORRECT OPTION / 3003003 2030 &v33 Bo&%ﬁm%

What is the nucleolus mainly associated with?

$e003,8353) 2308)E30N A3R)TE, FoedoRRT?

A. Ribosomal subunit formation
%z&raex”memﬁ VT EIBNY D30

C. Storage of starch
&3, Jor,Bes

Most human somatic cells normally contain how many nuclear chromosomes?

B. ATP synthesis in cristae
3NIY ATP dadoread

D. Bacterial movement
239;3,0035 23033

BOTBS BN BewBNeBRIE) Doz e0N D), Feor3 s B eedned nesdr*nd:3?

A. 46
46

C. 44
44

Which organelle has cristae?
o3r9e3 e90nBRE) 3R, BeS?

A. Golgi apparatus

Mo€) eVBBTED

C. Lysosome
SR ednesdr®

B. 23
23

D. 92
92

B. Mitochondrion
dyedez008,030°

D. Nucleolus
8eor3,33

Which organelle modifies and packages products from the ER?
ER D03 2208 eu33ne), BORD m9,5° S330@0E e90rs 030emH?

A. Nucleolus
8e0T3 33

C. Centriole
Boe3 03 meer®

Rough ER is “rough” because of:
O%° ER “2,0830" 50eada3)i38, 5o0e03ed?

A. Attached chloroplasts
2908303 BB I0eeR%D

C. Cellulose deposits
Jenees® Jgemned

Smooth ER is strongly associated with:

R0,3° ER @0a)an o3mshts, J0230Ras?

A. Chromosome segregation
BRes3ned e’ e3eBeTs

C. Lipid synthesis
OAHT® BoZeRes

B. Golgi apparatus
Mo€) eVTITED

D. Chromosome
BRe3ea e’

B. Attached ribosomes
908380078 Gj23,0e3 a3 ied

D. DNA in lumen
2,93333 DNA

B. Starch digestion only
&, 23ee0E 3593,

D. Formation of peptidoglycan
BYBeer} JTOR® EEED
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GENERAL SCIENCE / BIOLOGY ¢ 2333

PRACTICE TEST « PART 6 OF 8

Cell Biology — MCQs

BeId0ed g — 2B esad, B

UNIT 01 « CELL BIOLOGY

QUESTIONS 32-37 « CHOOSE ONE CORRECT OPTION / 3003003 2030 &u33 Bo&%ﬁm%

What is the immediate energy-transfer molecule in many cell processes?

e9:3e3 5,0¢33,01% 3gcad B3 SMoeedes e9£ad 0339eHT?
A. ATP
ATP

C. Chitin
s

A ribosome is primarily responsible for:
Bdairaei’uae&bs ainsaé Fo0DE 0330x)?

A. Starch storage

&3, JonBe3

C. Protein synthesis
3,0636x° BoBeEd

B. Cellulose
3&5&395‘*

D. Peptidoglycan
ééézﬁraerj,daae

B. Osmotic swelling
e3:300,0635° L) B

D. Cell-wall thickening
80e3D3 B RPIDIS

Which enzyme breaks down hydrogen peroxide in peroxisomes?
s30088,0€e30°I), BT nees® SB0RE, T8° De3e0E3 g, Ad0HT?

A. Amylase
e9sdye3en®

C. Lactase
9,8 e°

B. Pepsin

=)
DHD®

D. Catalase
ao?séséero—s

Which component is typical of plant cells but absent in animals?
BEReBRBOT) 59,688,0e8NP) BT T30 908 adeH?

A. Plasma membrane
D, 2038

C. Ribosome
323 et nesd®

B. Mitochondrion
23)e310e59083,0350~°

D. Cellulose cell wall
Bendeex® Ee3Y

Which structure contains chlorophyll in green plant cells?

BAD BBEReBNBE EReBRHEF BooLDE B3 0339edHT?

A. Lysosome

SR oedoeadre

C. Chloroplast

tyAl What is a stack of thylakoids called?
Bj05e035Ens T0d0RY, 30w BBadweB?

A. Granum
Mo,e35®

C. Cisterna of Golgi
M) T

B. Centrosome
Joednedned®

D. Ribosome
%a&meﬁmedf

B. Crista
)

D. Nucleoid
SR;303seadsy
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GENERAL SCIENCE / BIOLOGY ¢ 2333

PRACTICE TEST ¢ PART 7 OF 8

Cell Biology — MCQs

BeId0ed g — 2B esad, B

UNIT 01 « CELL BIOLOGY

QUESTIONS 38-43 « CHOOSE ONE CORRECT OPTION / 3003003 2030 &v33 eﬂo&%ﬁm@

The vacuolar membrane is called the:
335003 PBaDRY, D30w> BB3NTE?

A. Nucleoplasm
ERelnkser]

C. Thylakoid
Go5a03%

B. Crista
&%

D. Tonoplast
308300z

Which storage carbohydrate is more typical of animals?
2,£8RYE) Bedy, T3R0S Tor,B Foedseratdees® 0330edHd?

A. Cellulose
éen?seimem—s

C. Glycogen
R, BReeda

B. Starch

Which organelle is present in both typical plant and animal cells?
D3R B e, $9,3800¢8 HVBTR A e90rts a3HTH?

A. Mitochondrion
2363059083, 0350~°

C. Large central vacuole only
BRd 8e0r, BRI =503,

B. Chloroplast
SIS

D. Cellulose wall
JenBeest DY

Which component is normally associated with animal-cell centrosomes?
2,£38.0e80 [0 R,e3eed T Dae3REIoN Fo20RIT €908 a3HT?

A. Grana
30

C. Tonoplast
3003 PeTTE,

B. Centrioles
Joe308meerried

D. Peptidoglycan
ﬁa&)ﬂzﬁmerjqdar\sﬁ

What is the likely appearance of onion bulb epidermal cells?
309, BoBH DABER® BB T3 e30N Bert Borargss?

A. Round, without membranes
2PB3&3 eewassd

C. Spiral with flagella
BN IREL

B. Brick-like, with walls
D030, 9e3rR0303

D. Biconcave discs
B30 233N

Why is the non-green onion bulb epidermis often free of chloroplasts?
BBQT BIHY, BoBR DQBETE), EReB0eYRS, DI e0N D 9e)?

A. It is a storage tissue without photosynthesis
9 B,53T03eREd BPRERE ToNR,B €900

C. It is made of animal cells
9D 5,£38e3RL0T JWEI

B. It is a bacterial tissue
€9 mééiebom e90Ma03

D. Its cells lack membranes
33 Ee3ndR Fpd 9e)
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PRACTICE TEST « PART 8 OF 8

Cell Biology — MCQs

BeId0ed g — 2B esad, B
QUESTIONS 44-50 « CHOOSE ONE CORRECT OPTION / 3003003 2030 &u33 603%3)3@

Which statement about photosynthesis is correct?
B,598803eRe303) OB ID03T BeDE a350eH?

A. It occurs in every root hair B. It occurs in animal RBCs

9% 3,303,003 Sp0BREDTE) SBa3NITI e @,e3 RBC o) SBadn3g @

C. It occurs in chloroplast-bearing cells D. It occurs only in mitochondria
e BReBReRS, AT B3RS SBa3NII et 33)63,0¢5908,0303€) 503, SB3NI 3

Water entering an animal cell in a hypotonic solution usually causes:
32300e£310e5° L0,3TE), 59,£38.0e88, e BE3eBRTT D30y e0N HJHZT?

A. Shrinking B. Formation of cell wall
N3 80e3D3 BRI

C. Swelling D. Loss of all ribosomes
evD)S ) B2l e e o3

Plasmolysis is best described as:

mﬂa”uaéee}%ms Q0BT 0330HT?
A. Nucleus dividing into two B. Protoplast shrinking away from plant cell wall
Be0R33 DTN D238 ;3030 ez een DIN0T BT BN
C. Ribosome forming proteins D. Chlorophyll absorbing light
Q,airaer&raed:ﬁ Reeses® TR 8BRS 2393 HedBRRHTD

yA In an isotonic solution, the net flow of water is:
0R3,0e830e)E° L9,E3E0E) VeOR 2.83), BO) BeNHI3?

A. Only inward B. Zero

2,830 3393, B,

C. Only outward D. Stopped at molecular level
BRTBND 593, @9EVEEI TR, BOTIREDE R‘éﬁé

How do root hairs help plants?
Redresdnied SYNROR Bert THa0d 350@Z:3?

A. Produce flowers B. Increase absorption surface
B YLIYDDRT &edF0D éaeéw B0

C. Make seeds D. Replace mitochondria

2e2s T3 a‘s’g,éiraeaao@,oim 2BODDIHID

Mature human red blood cells normally lack:
B, B33 Bowy) TZBEANHEL) Toewi e 030D ¥eY?

A. Haemoglobin B. Plasma membrane

&ez3 et Red™* DT, 2R3

C. Cytoplasm D. Nucleus and mitochondria
80e38033; Beor33 &3 23yedeesa08,0350

Which type of movement directly needs no cellular ATP?
035923 23038, SeTz3oN Eedd ATP eantgede)?

A. Active transport B. ATP-driven pump
38,03 Toned ATP 259938 B0x°

C. Motor-protein transport D. Simple diffusion
230€6300° 3RLE3ER° TOMES TP B30
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VERIFIED PRACTICE KEY « PART 1 OF 4

UNIT 01 « CELL BIOLOGY

57 / 60

Answer Key & Explanations

ev3orieh Hd) Jodm JSTESricd
ANSWERS 01-13 / English + Kannada explanations

Q01 C — Robert Hooke

Hooke named the box-like chambers visible in cork
in 1665.

16650€) 305°¢ = 36373030033 23NN BF° 2303308 o>
BI0E3 .

Q02 A — Cork

The compartments in cork were remnants of dead
plant cells.

TTES V2NN I 555@@(’&19; BBe@nPNTI).

Q03 D — A. van Leeuwenhoek

Leeuwenhoek used high-quality simple microscopes
to study living microorganisms.

Dea3srEB0s® evdh JoY Beg BBr3ndor Bes308 Bng Bednw),
G0R BBTD.

Q04 B — Robert Brown

Robert Brown described the nucleus in plant cells in
1831.

00R0E3° 2305° 183136) J-E0e80 $e0r3 B, D=[OITD.

Q05 B — Plants

Schleiden argued that plant tissues are made of
cells.

8, B I eormodirieh 80e8RPon Ae8emNs 20 BBITD.

Q06 B — Animal tissues

Schwann concluded in 1839 that animal tissues too
have cellular organisation.

18398€) 50,3 e90mo03NRL) 030 Bnedead) Togessy AW D0RD TY°
ReEAT.

Q07 C — Rudolf Virchow

Virchow popularised the principle that new cells
arise from existing cells.

BRI 30eBMH HoAS Ee3nPor Be)Fe3 02) IZETY, Dedees
BRGIRRVITD.

Q08 A — Separating nearby fine details
Resolution is the ability to distinguish two close
points as separate.

23eB B8 BV BB DodNRLRY, B8 e8e0N HHSTES
DG ENT.

Q09 A — Cells arise from pre-existing cells
Cell theory says cells originate from pre-existing
cells.

2ec38008 TOIH BFT BRe3nd BpESe AT Bee3RYoT
Be,Z33.

Q10 D — Virus

Viruses lack a cellular structure and replicate in
host cells.

%dr\fr{@ﬁ Bedead 3BIAE) ) e933) es3a3ead Ee3nLe)
233303538

Q11 D — Membrane, cytoplasm, DNA,
ribosomes

Typical cells of both groups have a membrane,
cytoplasm, DNA and ribosomes.

203, Bre3dd;, DNA 23) 323,0eR0es35ed 8ER N0 TR,

8pe3nY esozricd.

Q12 C—10°m

The micro-prefix represents one-millionth of a
metre.

23)BRe BPEERZ;03e3) <ee3dS BB F0ZHY, BRBIZT.

Q13 A — Root hair — absorption

Root hair extensions enlarge the surface for water
and mineral uptake.

Su0080esT FTES et Bortd AL &e0E0D sdees, 03y

B 1IA.
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VERIFIED PRACTICE KEY ¢« PART 2 OF 4

Answer Key & Explanations
ev3oned sHd) Foam JSTr3red

ANSWERS 14-26 / English + Kannada explanations

Q14 A — Amoeba Q21 A — 50S and 30S
Amoeba is a one-celled eukaryote with a nucleus. The sedimentation coefficients are not numerically
e90e239 303,83 BRoBTES HBBRedeD 03eTY D03 e additive.

e93TITN MOFT0BRLRY, Toe30; e903NESSF0S BRTBeMH)DE),

Q15 D — Membrane-bound nucleus

Prokaryotic DNA is not enclosed in a nuclear Q22 D — Binary fission
envelope. Bacterial chromosome replication is followed by
Bpes90030ee35° DNA Seor3Ba3p303n% athed)ide). binary fission.

239,3,£003%03 Bl nednesds® &3,38303 S033 {23 Srdadngs.

Q16 C — Chromosomal DNA

The nucleoid is the unenclosed region containing Q23 C — Cyanobacterium

the bacterial chromosome. Cyanobacteria are photosynthetic bacteria without

19,8 035030 279,3,e0035T BReed e3P ATHE BPCTES chloroplasts.

B3e8e30N3. B3 e 3ed0dmned SeednesmyiRdR T B zadtodewRs
239;3,2003571%D.

Q17 B — Peptidoglycan )
Peptidoglycan strengthens walls of most bacteria. Q24 A — They lack peptidoglycan walls

éagda%meridaaa‘ B33 2393003 DINOR F@F3 VeRIW3. Archaeal envelopes have different chemistry and
lack bacterial peptidoglycan.

33503590 BRVBHEOR BT0HS DN 239;3,0035003
Q18 C — Plasmid BReer} BT ANDO,

Plasmids can replicate separately from the main
bacterial chromosome.

TR, 2308, 239,3¢008R e PP 0T B3 edan Q25 D — Fungi
3,88 3035703 Fungi possess eukaryotic cells with membrane-

bound nuclei.

3Deorned LpB0003 Seor BRI ojwaeméaofuaeéﬁas 80e3ne,
Q19 D — Locomotion BR0I.

Rotating bacterial flagella propel some bacteria
through liquids. . . .
B3 apEBoRries 8o e, 3eBalRYR), BHR, BORSS. Q26 A — Ribosomal subunit formation
The nucleolus helps generate and assemble
ribosomal subunits.

Q20 B — 70Ss 8e003,838s3) 3elnednesd® euEse3sns Aemres eHa) eoerssdn

Bacterial cytoplasmic ribosomes are generally 70S. Sd=erb3a.
239,3,£00300 80e8BRA Gelnednes3s e Tosin e 70S esas.
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ev3oned sHd) Foam JSTr3red

ANSWERS 27-38 / English + Kannada explanations

Q27 A — 46 Q33 C — Protein synthesis
Most human somatic cells have 23 chromosome Ribosomes translate mRNA into polypeptide chains.
pairs, totalling 46. Be8nedmesrrish MRNA ey, OB, ° So=Enewen
RRIBS B SedBednse) 23 B0ed 9033 46 230E03ORDIS.
BRL3Re3 e N3,
) . Q34 D — Catalase
Q28 B — Mitochondrion Catalase converts hydrogen peroxide into water
Cristae are folds of the inner mitochondrial and oxygen.
membrane. B0,8383e0° FrRRR® BovS, B¢ R, Vedh ), eRIFNDIT.

Beb S3y820¢5908,0308 2.FBRB0D SHBRERTNS.

Q35 D — Cellulose cell wall

Q29 B — Golgi apparatus A cellulose-rich wall surrounds typical plant cells
The Golgi processes, sorts and dispatches but not animal cells.
molecules received from the ER. BenBees® [0 D, DeRy; BBReBRAT; w50,e880e808) 1),

™) ER Dod 22003 sty So3,08, Dontdd Sebibmbdds.

Q36 C — Chloroplast

Q30 B — Attached ribosomes Chlorophyll is present in thylakoid membranes
Ribosomes attached to the ER surface give it a inside chloroplasts.

granular appearance. BRECRHOF BREBETNRTS BR5o035; BPTNFE) Aadd3E.

ER d)eéwﬁ 9083803 Felnednesd e ety BeartdthHz3od

30e0DI3.

Q37 A — Granum
A granum is a stack of thylakoids within a
Q31 C — Lipid synthesis chloroplast.

Smooth ER synthesises lipids and performs selected M,* BrednemyRRReNR BRB503 e TodadoNds.
detoxification reactions.

R0,8° ER DATRHRY, AeDER Z03) dE@e3908 3,00NRTY, SBHIT.
Q38 D — Tonoplast

The tonoplast is the membrane surrounding a plant

Q32 A — ATP vacuole.
ATP is widely used as an energy-transfer molecule £3,0eR0ean 7Y, BT SRERA0DHRY, D[OBDHE pdodnc.
in cells.

ATP e9R3), 80e8RYE) B8 3rore3es eoganeson e3aasesoN 229030
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ev30Rw Hd) Fogm A=TeSrieh

ANSWERS 39-50 / English + Kannada explanations

Q39 C — Glycogen

Animals commonly store carbohydrate as glycogen,
plants as starch.

0,E3M% RodoREoN 13 Broeein® shid) Firieh Legeson
B3 0er 378,83° Bon,BDZE3.

Q40 A — Mitochondrion

Both plant and animal cells use mitochondria for
aerobic respiration.

TR, D), ,e880e8 TR 23),630e5008,035 P8 e5z3)2BIr0038
23 SBIE3.

Q41 B — Centrioles

Animal cell centrosomes commonly contain two
centrioles.

2,£83,0e30 F0e310,e-00ee35°3E) Toedomi e HTEd
B0e3,03,0ee7° NP3

Q42 B — Brick-like, with walls

Onion epidermal cells are rectangular with visible
cellulose walls.

B3P, DQHBDET® BB Jg, Feednex® D030,
e30H3FCBODII.

Q43 A — It is a storage tissue without
photosynthesis

Non-green storage tissues typically do not contain
chloroplasts.

BRVQT VOB 90M0BNPE), T e30N B1eBReRIEROTE D),

Q44 C — It occurs in chloroplast-bearing
cells

Chloroplasts in green cells capture light energy for
photosynthesis.

BRD Bredried Bednemntinit BE3-Po3eRS 3YsR 3301Y
J3BBHR03NTE3.

Q45 C — Swelling

Water enters the cell by osmosis, increasing its
volume.

SBRLAT® ROB e 2,872008D) E0eBT HRPOTY, BeFHIT3.

Q46 B — Protoplast shrinking away from
plant cell wall

Hypertonic conditions make a plant protoplast lose
water and pull away from its wall.

BB 0eds* B0 BeTT 2N Jedh BT DIANT
B33 3.

Q47 B — Zero

Water moves both ways, but the net rate is zero at
isotonic balance.

0R3,0ee30eE° B3 ReOITE), Ved) HTBEP 333 BARTTR 2.83), BOR)
B3N,

Q48 B — Increase absorption surface

Long root hairs increase soil contact for absorption
of water and ions.

eVGEE SueBeesniwd Jed 3 e903RY &HeddR Heg S
BoBBEIY, BRI,

Q49 D — Nucleus and mitochondria
Mature human RBCs lose the nucleus and
mitochondria during development.

B3, o33 RBC ried 23e93edriad 3eed Beord 3 )y
3)6303008,0359NFRY, BBDRRLY .

Q50 D — Simple diffusion

Simple diffusion follows a concentration gradient
without direct ATP expenditure.

0% &B,30e0e3) T0EB0 AP2TTRY, IDTOR e3 ATP 20638de)Ts
SBdn3T3.

BALANCED DISTRIBUTION: A=13 ¢ B =13 C=12 ¢ D = 12 (50 answers).
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