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50 original bilingual MCQs

Answers with explanations

How to study / eacgodoa MACIN]

* Read each English fact with its Kannada sentence immediately below.
* 33,3 QONT® 9080 F030 Y BJE 2398, 208).

* Label the diagram; compare function, structure and membrane type.
+ 238, HH3R; Fo0DE, B3R I PPV B,5003:)Y, BeedR.

Verification sources / ©908como Soeonsd

Pages 3-10

Pages 11-14

Pages 15-18

Pages 19-22

Pages 23-26

Pages 27-30

Pages 31-33

Pages 34-36

Pages 37-39

Pages 40-42

Pages 43-48

Pages 49-56

Pages 57-60

OpenStax Biology 2e §4.3, “Eukaryotic Cells”; §5.2-5.3, “Passive Transport” and “Active Transport”; NCERT Class 9

Science, “The Fundamental Unit of Life.”

openstax.org/books/biology-2e/pages/4-3-eukaryotic-cells ¢ ncert.nic.in

All concept drawings are original explanatory schematics, not to scale. All MCQs are newly authored practice items;

they are not presented as past examination questions.
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CELL MEMBRANE / LESSON 01 OF 46

Plasma Membrane: A Living Boundary
S50, RPT: 2eJo3 NB
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FIGURE 01 * ORIGINAL CONCEPT DIAGRAM / 3op® 303gme 83 * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

The plasma membrane is a thin, flexible boundary enclosing the
cytoplasm of every living cell.
SR, WPV 3,303,008 2308 EeBT BeBT3e3e3:Y, RH[ONDE 3%, 25rhes N3N,

Its chief framework is a phospholipid bilayer with hydrophilic heads and
hydrophobic tails.

{TT 208 T23F303w 20,03 3SR &3 TR LONHRY, BRoLT HoRBRLDTE
aksalenlainl

Membrane proteins help transport materials, receive signals, and anchor
cell structures.
RPB0D RLE3NR BWIFE TINES, TV0BeS QLTT ) BeBTLIIN e87TE, 3301,

The membrane is selectively permeable rather than completely
impermeable or freely permeable.

83 BPT03 VOO e9ITNESYEIIN30 €9€), T30F T3 eseN0die e9e); e303),03
00380, BoAT.

The membrane permits exchange while preserving the distinct internal
environment of the cell.
80e38R RPN e BOTTRY, FowerIZBe BWIBENS IODE, FPVO3W €953508 DeIT3.

EXAM MEMORY / 30¢ge 33=)

Key contrast: plasma membrane is present in plants, animals, bacteria and archaea.
08 TR T, LS, 299,300 &Y, e33e030 &) BeBRYeR T, 3PV [T
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CELL MEMBRANE / LESSON 02 OF 46

Fluid-Mosaic Model and Membrane Proteins
33-BpTodE® 5oub HD) PR3 Hpeesessnisd

HYDROPHILIC HEADS WATER
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HYDROPHOBIC TAILS FACE INWARD
FIGURE 02 * ORIGINAL CONCEPT DIAGRAM / Zop® 303gme 83 * SCHEMATIC

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

Singer and Nicolson proposed the fluid-mosaic model of membrane
organization in 1972,
Q0N ) Adee) D 19720€) FPRB0D B3E3-e3000NT® S0EO0HRY, BTIDLRTR.

Lipid molecules and many membrane proteins move laterally within the
bilayer.
DT e9£0N%D DI, €933 T Le3e NR DTBTRPPNR HoZeesoN 3OTIES.

Integral proteins are embedded in the lipid bilayer; some span it
completely.
29035 &3 3ee3ex" N DA DTTTRRPNR YDI:S; F0sd) 9B BoTPEresoN eI

Peripheral proteins attach loosely to either surface and often support
signalling.

200 FR,LEIETTIR 03593 TTTe 2,00 éaeeSéejﬁ BN 90838000 Boded 3,031 BT
SD>33.

Cholesterol helps modulate fluidity in many animal-cell plasma
membranes.
29333 9,£380e8NY =0T9, VPVNYE) BSR,000° B335, A0303,[en BB T3,

EXAM MEMORY / I30cg 33)

Memory: fluid = movement of components; mosaic = mixed proteins within lipids.
SID): BES = 638N 23O; BR0ANT® = AAENRL Il DD Bpee3enned.
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CELL MEMBRANE / LESSON 03 OF 46

Selective Permeability: Who Crosses?
e303),0d TR 3: DD woedII?

HYDROPHILIC HEADS WATER
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HYDROPHOBIC TAILS FACE INWARD
FIGURE 03 ¢ ORIGINAL CONCEPT DIAGRAM / 30 303gme B3 * SCHEMATIC

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

Small nonpolar molecules such as oxygen and carbon dioxide cross the
lipid bilayer readily.

e353)2B 2B, THWER® Bjesd, BEF03H ey, 95,03 e9eNEh A HHETBIY, DeresesoN
00e03 3.

Charged ions such as sodium and potassium usually need transport
proteins to cross.
RBeB00 3B FPEFYA0HOT0IB T)T9e3ed3 9030 IR Toe3en Toe3ioryedoN ToNEs

2R,Le3ex° %D 23eTard 3.

Large polar solutes generally need carriers, channels, or vesicle-
mediated transport.
BT G,ede0d) BN TSR EI0N c0BBNLY, L3I 930 &HE3BMY TS eonis;.

Aquaporins are channel proteins that facilitate water movement in many
membranes.
939,230eDR IR €9:3e8 PTNHPE) DedR 23F0DRY, VNPV 230:3° 23,063exTIwoNG3.

Transport selectivity depends on molecular size, polarity, charge, and
protein specificity.
DoNEB03) e303), e9£0eIR M08, G,e)e0S, AT L33 Y F30,e3¢R° IBeRSADTY, 9e302ITI.

EXAM MEMORY / 30¢ge 33=)

Do not confuse selective permeability with the absence of transport proteins.
e3ad),ad =500 B0, ToNES 3R ee3er Y B BadeodA ieoBemiKeled.
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CELL MEMBRANE / LESSON 04 OF 46

Diffusion Across Membranes
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Net particle movement down a gradient

FIGURE 04 ¢ ORIGINAL CONCEPT DIAGRAM / 3o 30sgme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Diffusion is net movement of particles from higher concentration to lower
concentration.
2,30€93) 3eanY 35233 T90E3,3003 3B T3 F3A3E3 2.63), 23OF03ATI.

Simple diffusion through membranes does not directly consume cellular
ATP.

2PV Bweed JBY BTeaS, JeTemoN Bre3c3 ATP 20898035030,

Oxygen commonly diffuses into actively respiring cells when its gradient
favours entry.

T0T330 AP25D) 2PBNNETINTIYN €953y 233B53) LVRTES IS Be3NIN =[Tealord
D,23dIT3.

Carbon dioxide often diffuses outward because respiration generates it
inside cells.

&VR0E3N0T BeBTRIN FoE® t3esd e e0&3mHH BT 9T Toe3siesoN BTN
Gl aToLo (o

Diffusion continues in both directions even at equilibrium, but net flux is
zero.
BDEReIBH e HTEL BB,NAPE) [;00 SBA3IES; 3T 2083), BOI) BRFNHIT.

EXAM MEMORY / &0cg S8®)

Exam cue: simple diffusion follows a concentration gradient and uses no ATP directly.
B0egp DVR): VY B,TTeaey) T0T,30 VL2ITY, 9DIOTZ3; 3T ATP 23ezorded)De).
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CELL MEMBRANE / LESSON 05 OF 46

Facilitated Diffusion

#ne)z:)esgs =,780¢9
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FIGURE 05 * ORIGINAL CONCEPT DIAGRAM / 3w»o 30sgme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Facilitated diffusion moves substances down their electrochemical
gradient using membrane proteins.

OB B[TE) YO0 TR,LEICTTIH OB BLIBENPRY, 9eHNY DTBY0oT0HAB AP2300-038
TNDIT3.

Channel proteins form selective pores for particular ions or water
molecules.

2393O° 303N DD, 9039 ILD €930 DeDS 9eadndN e303),03) BoRZ NP, CRLVIES.
Carrier proteins change conformation to transfer a specific solute across
the membrane.

0BT 0LE3eND 3593 0T DT, B23=3:Y, 2080350231 TNDZE3.

Glucose transport by many GLUT carriers is an example of facilitated
diffusion.
e93e3 GLUT &50®3ne cwoers npdnes® Sones ue2deg 8 3,000t eVmo®siesa3iona.

Facilitated diffusion requires no direct ATP hydrolysis, unlike primary
active transport.
,BeB 3,03 TNES003V T DeRed 3 BTTead, e ATP 23233 23e5ordadBe).

EXAM MEMORY / 30¢ge 33=)

Think: protein-assisted + downhill = facilitated diffusion.
SID): BRE3E® J0D) + VD20 BB, = DoRes3 B,30e0.
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CELL MEMBRANE / LESSON 06 OF 46

Osmosis and Tonicity

eafuaée&m—s D) 032,39 230

HYPOTONIC ISOTONIC HYPERTONIC

Water follows its water-potential gradient
FIGURE 06 * ORIGINAL CONCEPT DIAGRAM / 30 303gme 83 * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Osmosis is net movement of water across a selectively permeable
membrane down its water-potential gradient.
e3BRLAT® D03 303,03 TN PV SeE Aed) IR, BOTITDGE VV2O[08 BATI)T.

In a hypotonic solution, many animal cells gain water and may swell or
burst.

X;2300e310eT° T39,3EATE) €93eB 29,£38.0e8NLD DT, BT V2Y T €9GI9 2.B30HVBIT.

In a hypertonic solution, water leaves many cells and causes shrinkage.
BP0 eVTE T39,:36003E) 938 8eBNRY0T Jed BTEReN e9ed) BdHZas3.

In an isotonic solution, water moves both ways with no net change in cell

volume.
030€63,0e3° £39,z36003E), e TR B3 BAITWTCN BRe3TW HRHOTE), 2,83), BOIIES AN,

Plant cell walls resist excessive swelling, so water uptake normally
develops turgor.

B B.0e303 D 930350 L) BODY, BBBRTO0T edS Be3ed) ToadoR N Joneo
2,3 BBY, BV0eIRIT.

EXAM MEMORY / I30cg 33)

Tonicity describes the effect of external solutes on cellular water movement.
T32,336003 £3983030 BRVNS BRNXD 80e3T Ded 230F0oD, Berd 2BAF 020TY, 8ODIT.
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CELL MEMBRANE / LESSON 07 OF 46

Active Transport and ATP Pumps
<3 ab Tortes vy ATP SoHrieh
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FIGURE 07 ¢ ORIGINAL CONCEPT DIAGRAM / 3u0® 303Qme 38 * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS Qof=® =g —» BYW =0T

Primary active transport moves solutes against an electrochemical
gradient using ATP.
BT B8,0D TNESA30 ATP 2089 BN, DB 00000HAE Y250 DT TNDIE.

The sodium-potassium pump moves three Na+ out and two K+ into an
animal cell per ATP cycle.
RB0eB030-230E3YR0I0 TWoR) 3,8 ATP 238,3€) 3ot Na+ B,07 03 HTE K+ 2,91 ToNI3.

Proton pumps help acidify lysosomes and plant vacuoles by transporting
H+ ions.

RRLEIIV® RB0o)NXD H+ 903307 RHRY, ToNR e%ﬁraeﬁfaems BN JJ; BVEANTY,

3203000 PDDIEI.

Secondary active transport couples uphill movement of one solute to
downhill movement of another.
8,3ead T3,03> TortEBadn 2.0mH BB 9P20N TG 2BORFADRY, H3R0B3 9203 B3I 230N

23ReB1IT.

A transport protein can be selective even when it uses chemical energy.
00033038 BZODRY, WVRITTR TNed 3R,ee3ex® IV T, BB, 2350, €303, BT

EXAM MEMORY / 30¢ge 33=)

Three Na+ out / two K+ in is a frequent competitive-examination question.
St Na+ B0 [ 0 K+ 2,91 20200 Jrees s @0egne oesiory; B8035N.
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CELL MEMBRANE / LESSON 08 OF 46

Endocytosis, Exocytosis and Vesicles
€9030n,B£9, 208,F3ed D), He3Bnid

VESICLE EXOCYTOSIS

\

Fusion releases cargo to cell exterior
FIGURE 08 *» ORIGINAL CONCEPT DIAGRAM / 3owo S@ﬁgm @8 ¢ SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Endocytosis imports material by forming vesicles from the plasma
membrane.

€90307},B£93) W09, WPVAN0E LE3BRPRY, R BLIFENFRY, Bedd e 30en JHood
SR>3 33.

Phagocytosis encloses large particles; pinocytosis brings in extracellular
fluid.
D 10eR};E310eR° TIRT BEaNPRY e3z30RDTT; R 0eREINeRT® BRTEREBT B33y, 2,91 IHZTW.

Receptor-mediated endocytosis selectively captures ligands bound to

surface receptors.
M,BB-20G3, €908 Eeac) sedd, | M,BINON 9083w AV, eeanida, i SNLEAUIT.

Exocytosis releases cellular products when transport vesicles fuse with

the plasma membrane.
DoNES 838N e, WPVT3R0DN Bedreson 208, e3aed) 8,0e8 VZFNFRY, BPTIRIT.

Vesicle transport helps move large cargo that cannot pass directly

through the lipid bilayer.
O HHVTOBRY, 3eCas0N ©oe3N L8 BHIBENBY, TNV DE38 TN VB0 RIT.

EXAM MEMORY / I30cg 33)

Memory: endocytosis = entry; exocytosis = exit.
SSD): @oc&me@é&me&&—s = 209T3e3; aﬂxp\,efgjéirae&&—‘ = BPTBREMD.
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Cell Wall: Composition and Support
80e33: Joodneu =HD) 3503

— MIDDLE LAMELLA

— PRIMARY WALL

—» MEMBRANE

PLANT CELL WALL (layers not to scale)
FIGURE 09 * ORIGINAL CONCEPT DIAGRAM / 300 8039m 33 * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

The plant cell wall is a porous, relatively rigid layer outside the plasma
membrane.
BB0e8T D =9, FPTOD BRTLNBETE 80330308, B8 Be30MN 1e3,033903 B3Te30NTS.

Cellulose microfibrils provide tensile strength within a matrix rich in
other polysaccharides.
Sednes® g Zonwh B33 wodTBRETY BT e300 HBodn 03y, wBNTZ.

Plant primary walls also contain hemicelluloses and pectins in varying
proportions.
SBIJNY D,BNT DINBE) DT 3z33eanPe) BT ed0e® Y BJTIR AdZ:S.

Fungal cell walls mainly contain chitin and glucans rather than cellulose
as the chief framework.
3eor3, Bpe38RZNRYE) 3008 B2350350N Bex)ednems 22t3en §E3xF Y NRBITNLL A,

Most bacterial cell walls contain peptidoglycan; archaea do not have
bacterial peptidoglycan.

23363 23930035 DINPS) BHdeer Fox°® ADIW; 33030 239;30035T BHBMeEN To°
QDD

EXAM MEMORY / I30cg 33)

Wall # membrane: plants have both, while typical animal cells have a membrane but no wall.
D3 # FRS: BYNYE) V@0 93; ERIAVDI BE380e3RON PP Ads, D 39,
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CELL WALL / LESSON 10 OF 46

Primary Wall, Middle Lamella, Secondary Wall
TPDT DI, d)z;izsaésez D) H3ead DI

— MIDDLE LAMELLA

— PRIMARY WALL

—» MEMBRANE

PLANT CELL WALL (layers not to scale)
FIGURE 10 * ORIGINAL CONCEPT DIAGRAM / 300 8039w 33 * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

The middle lamella is a pectin-rich layer helping cement neighbouring

plant cells together.
DG 3O B BeR)B NG BEH3,B [ BReBNURY, 220eBTen SSrd3a.

A primary cell wall is formed while a plant cell grows and remains
relatively extensible.
BB0e8 23B030N BB EY CRBIIO0R BOTI, 830N IJ 0T WNZTI.

Some mature cells deposit a secondary wall inside the primary wall after

enlargement.
Boed) T, Brednwb B0 J033 @3 DI0D 2,491 §,3eadh DZOHRY, ALDEDIEI.

Lignin often strengthens secondary walls in xylem vessels and supporting
tissues.
2300 DPNRD &DB) 3503 e90M03NY §),3e03 DINHY, ONR® Toed N OBBIT.

Thick secondary walls may contribute to mechanical strength and water

conduction.
33, B3¢0 DINLD 0350033 200 DI, VDS TINES FTEM2IBITD.

EXAM MEMORY / 30c5 3a3)

Remember the usual outside-to-inside order: middle lamella -» primary wall » secondary wall.
BHRBNN0T 2.BNS DT BT: DG — TR DI — B 3ead DI,
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CELL WALL / LESSON 11 OF 46

Plasmodesmata: Plant Cell Connections

m(ﬁ.ragdmgsa: S.ﬁé&aeé SoJ/3EYD

CELL A CELL B

PLASMODESMATA / SONNECTION

FIGURE 11 ¢ ORIGINAL CONCEPT DIAGRAM / 3»® 30sgme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Plasmodesmata are narrow channels connecting the cytoplasm of
adjacent plant cells.
DRRRLTT,EI TB,T3 TBReBNY E0edr3e3=3x BomBEr 30T Foenadriewofas.

The plasma membrane is continuous through the plasmodesmatal
channel.
DRRR,LTET,E39 Foe303RPN 99, WPV AT03TNIT.

A central desmotubule is derived from the endoplasmic reticulum.
DT BRR,LE319,22907° DOT3NETYR),E® Be3BYF0E VZRFesoNIT.

These channels permit regulated communication and movement of some
molecules between cells.
83 TN Be3NY I3 V0033 FoRBS DAY, o) e9eNNS TN 93503 BRTII.

Plasmodesmata are characteristic of plant tissues, not typical animal cell
junctions.
DRRR,LTT,E30 TR €90MV0BNY OFED; TR W,E380e8 VoONYL).

EXAM MEMORY / 30c5 3a3)

Exam distinction: plasmodesmata connect plant cells; gap junctions connect many animal cells.
TOeE 3TY: DYRELTE,EI I B0eBRYRY,; MY;® B0oFTNRLY €9:3e3 9,£880e8NH, Foede0Iss.
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Turgidity, Flaccidity and Plasmolysis
Boricos, 33 2Dy m(ﬁ.raée@&as

TURGID PLASMOLYSED

Water movement changes the protoplast volume

FIGURE 12 ¢ ORIGINAL CONCEPT DIAGRAM / 3o S0sgme g * SCHEMATIC

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

Water entry into a plant vacuole raises turgor pressure against the cell
wall.
B BTA03RF et &e3edRToN 8,0e8DJ0d ereed e v® 2.3B H23,HIT.

Turgid cells help keep non-woody stems and leaves upright.
BN BROVT B3N 3)es0nd Foor@Nw H3) HSHK JedeoNden FHa0d) 3RS,

A flaccid plant cell has reduced turgor and may contribute to wilting.
3RO IJBReBTE) Breve 38D A 9T 239TeEN FoTEDINRIBITD.

During plasmolysis, a hypertonic medium causes the protoplast to pull
away from the wall.
DR LDITRE), B0 0eB° e30GEHA0T 23ea3B 3 eiond) 8ee8DZ0or BT SOBNIE.

Deplasmolysis may occur when water re-enters a viable plasmolysed cell.
23e2308 TRRLAIT® e3T3 Bedd, Aedh eHTP 200030N B RBRLOIT® FB0L3ITBOTD.

EXAM MEMORY / &0cgp S9®)

Plant wall resists bursting, but it does not prevent water loss during plasmolysis.
BJRDY 2,B030HTY, IB0INTT3; eIV TBRLDDTTN Qed TS, SBB0dVT)NE,
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NUCLEUS / LESSON 13 OF 46

Nucleus: Parts and Functions
8eor33: 2yonned ) soadbenizd

Nuclear envelope

O . Nucleolus

Chromatin

FIGURE 13 ¢ ORIGINAL CONCEPT DIAGRAM / 3o 30sgme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Most eukaryotic cells contain a membrane-bound nucleus that stores the
major part of their DNA.

208e8 03B 0030ee3s* Enedrniewld) DNA 0 23S 23on=3R, Bon,&Rde @pv20083 deords
ADIT.

The nuclear envelope consists of inner and outer membranes surrounding
the nucleoplasm.
5003 B €3e30£053) 50003533, "A)I0T 2.9 &) BT FPBRBRY, BRODT.

Nuclear pores regulate exchanges of proteins and RNAs between nucleus
and cytoplasm.

800038 Bog3neb deord B B 8e8r 3 Srres @3ee3en® Boro RNA dAe03raSsy, Q030303 :S.
Chromatin consists of DNA associated with proteins and carries
hereditary information.

80,0350837° DNA 203y e9838, F0200QRT &32,083¢x NP0 BRz100m) e3:)23088 e3508303RY,
BRDIT.

The nucleolus is associated with rRNA production and ribosomal subunit
assembly.
$e003,38:3) rRNA envg9 i3 e03) 3j230ex0es3s® s e3dns? 230erdesn ©o200 3.

EXAM MEMORY / 30c5 S3)

Exception: mature human red blood cells lack nuclei; most eukaryotic cells have them.
9TIT: W, a3 o) BZBEANYE) Seor3Bee); 29D 030003 0ee3s* B0eBRYE) Acs.
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NUCLEUS / LESSON 14 OF 46

Nuclear Envelope and Nuclear Pores
8eor3 3 e3x38e0 =DHD) Beord3, B Jogdnied

Nuclear envelope

O . Nucleolus

Chromatin

FIGURE 14 ¢ ORIGINAL CONCEPT DIAGRAM / 3o 303gme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

The nuclear envelope is a double membrane surrounding the eukaryotic
genome.
$e0t33 e3:30£053) 030059003,0e835° LRSI, BT BFPB03NG.

Its outer membrane is continuous with rough endoplasmic reticulum in
many cells.
€933 8e8NYE) YWT BRTTPTOIN 2,083 0TRETYIR,E® Be3B)@e3*NR AT080e00NIT.

Large molecules cross nuclear pores through controlled transport rather
than free diffusion.
30 9edned BT @B,83e0E 22BN 03033 TN BT F013,3 oG NBY, oedT:I.

Messenger RNA is exported from the nucleus to reach ribosomes in the
cytoplasm.
Sot3ede30m3 RNA 8e03,8000 B00200 80e8T3E 323 eRnes*nex), 3ens)gan.

The nuclear lamina helps maintain nuclear shape in animal cells.
9,638,0e8M$E) [30TE 39,10 303330 3593 LLYTELD BB 3WEIT.

EXAM MEMORY / Z30cg 33)

Outer nuclear membrane and rough ER form a physically connected membrane system.
BRT 30033 BPT 2R, T° ER 2303300 Soxmse13008 B3 aséasnioimﬁa".
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Chromatin, Chromosomes and DNA
B3R eoedns, dnednednesiensd b DNA

BACTERIAL NUCLEOID R EUK. CHROMOSOMES
\_ J
Circular DNA (common) Linear nuclear DNA

FIGURE 15 ¢ ORIGINAL CONCEPT DIAGRAM / 3u0® 30zgme 38 * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS Qof=® =g —» BYW =0T

Chromatin is DNA packaged with histone and other proteins inside a
eukaryotic nucleus.
B0£e350837° 030059003,00835° 0TI BLRRV SrPLRT Tone BBV 3R,E3eTIR00IN 22eBTe0T

DNA esAz3.

Chromosomes become highly condensed and visible during cell division.
810038 232303 3¢ B3 e ReeNH Sr0250 B0B23ZeoN Jz3esoN FIEDTLI.

A gene is a functional DNA sequence that produces an RNA or protein
product.
23en® 038 RNA e953z30 23,063ex° &3 F =Y, CRDVES F90DHeZ0 DNA e93>3,53e30N3S3.

Most human somatic cells normally possess 46 nuclear chromosomes
arranged in 23 pairs.
20BZeB 3993 L3eBENeBNPE) T3 eoN 23 2eBRPYTHT 46 Feor3 B Bl netdnesdr nid:s.

Mitochondria and plastids also carry small genomes separate from
nuclear DNA.
e3830e50083,035 DB R rEIHBerR Seordd DNA dbod &,808:500 Ry, 233 ednomdndas.

EXAM MEMORY / 30cge 33)

Chromatin is not a separate organelle: it is the DNA-protein material of chromosomes.
BRE30EIR® 8,08 e90MBE3R); et Beed e peed®S DNA-30,083ex° s3-3)50NTS.
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NUCLEUS / LESSON 16 OF 46

Nucleolus and Ribosome Formation
geord; 33 &) Fiednednesds® AIrored

Nuclear envelope

O . Nucleolus

Chromatin

FIGURE 16 * ORIGINAL CONCEPT DIAGRAM / 3o 30sgme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

The nucleolus is a dense, non-membrane-bound region within the
nucleus.
$00033,33:3) 3e0T3BLNRBN 38353933, BPTA0TI 33 8eona 23oNn=NT3.

Ribosomal RNA is transcribed and processed in the nucleolus in most
eukaryotic cells.

08ed 03B D030ee3s° Bedneld) el nexines3s® RNA $e033,33803€) et ehdy

R0, 0EBR,ZT.

Ribosomal proteins imported from cytoplasm combine with rRNA to form
subunits.

80085323008 20083 Fjelesdnesds® 39,0e3ex°neL rRNA 22031 [ed enme e3sndxy, BRI ES.
Ribosomal subunits leave the nucleus and participate in translation in the
cytoplasm.

3231003000235 VB e3BNLL 50333000 B30T BeBTREBE) 239z30083 3,000

23RS BHDIEI.

A nucleolus usually becomes less conspicuous when chromosomes
condense during mitosis.
23)3,0eR°3E) B0ee3,0e30ea3P % BoBH23BertIon $e083,88 DR EIoN BB JFeerb3ss.

EXAM MEMORY / &0cg S9®)

Nucleolus = ribosomal component assembly, not the main site of protein translation.
8eor3,8T = %ﬁrae;—'iraedss FE3BNY 220eT3ED; WRLE3e° 23903V Sa) c\—-’%@de‘g’.
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MITOCHONDRIA / LESSON 17 OF 46

Mitochondria: Structural Blueprint
y,e3pes0083,0350: Je330d dewmdead

MITOCHONDRION

Cristae

Double membrane + inner folds
FIGURE 17 * ORIGINAL CONCEPT DIAGRAM / 2,00 3039w 133 © SCHEMATIC

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

Mitochondria are double-membrane organelles present in most
eukaryotic plant and animal cells.

23),3,0e50083,0350M%D 20BIZeB T, eI, 29,e8 03109 0030e635° BeBRI a3 B33
e90n3NYNa3.

The outer membrane surrounds an intermembrane space and the folded
inner membrane.
BRTEPB0I FEVNY SR J& 203y, 33238008 2.953RB0HRY, DIYTONT.

The inner-membrane folds are called cristae and increase membrane
surface area.

2PRPTOD DRENRLIY, 3:JNR Do 3B0HHIZW; e9e3) s3pBad ﬁoeééd ARLEIE B3I,
The matrix contains enzymes, mitochondrial DNA, and mitochondrial
ribosomes.

359,£3, B, 3egNieh, eyt pesoo,oder® DNA 13y Gielnedned»*nothg:s.

Mitochondria are not present in mature human red blood cells.
3, S Soa) BZBEanHE) 23),ed0ez008,035071% ARV,

EXAM MEMORY / I30¢ge 33=)

Cristae = folds of inner mitochondrial membrane; matrix = innermost compartment.
BRNRD = 23),£30e50083,035003 2.¥3PTOD BEND; 23598357 = 98,08 2.$NS 23N,
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MITOCHONDRIA / LESSON 18 OF 46

Cristae, Matrix and ATP Synthase
33,1, 50,6358 oy ATP 2otdems

MATRIX / enzymes and mitochondrial DNA
FIGURE 18 * ORIGINAL CONCEPT DIAGRAM / 30»0® 303gme B3 * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS Qof=® =g —» BYW =0T

The mitochondrial inner membrane contains electron-transfer complexes
and ATP synthase.
23),83,050083,0350T 2,953V 03E), BTY I° ToNES TodeearTizh s, ATP R0T3e® Q3.

Electron transport pumps protons from the matrix toward the
intermembrane space.
ae?ae_d)as DINES 3R,EITNIY, 399,3,5°5008 3PVNY SIS I8, Wom® erI3T3.

The proton gradient stores energy used by ATP synthase to make ATP.
eIV 9P220D ATP R053ex° 233 ATP QeeRen 23e5at3 33 030R3Y, o7 &r03E.

Cristae increase area available for respiratory electron transport and ATP
production.
BRI BVRTIET BT, 3 Tored ), ATP eVZ)BINR ©23ITE3 DRLEEII, B3I 33.

The citric acid cycle occurs largely in the mitochondrial matrix of
eukaryotic cells.

031eB;0030e835° BpeBRPE) Je35° eged) 238,33) 30N 3);E30eB2088,030e° 35963 B°3€)
SBB33.

EXAM MEMORY / 30cge 33)

Location test: electron transport = inner membrane; citric acid cycle = matrix.
B BB S35y, 0° Tored = 2. PPRT; dedT° esed) 233, = Sy
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MITOCHONDRIA / LESSON 19 OF 46

Aerobic Respiration and Energy
3 2IFE03 T DI 33

ELECTRON TRANSPORT + PROTON GRADIENT

NADH | — ETC ——| ATP

Inner mitochondrial membrane

FIGURE 19 ¢ ORIGINAL CONCEPT DIAGRAM / 3o 30sgme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Mitochondria produce much of the ATP used by aerobic eukaryotic cells.
353y 2335057008 0310F90030ee35° Bpedned PRes ATP o 8233 25ones:Y, 3yedneza083,03%
VT DDII.

Glycolysis occurs in the cytosol, whereas the citric acid cycle occurs
mainly in mitochondria.
4 d&raeeﬁf’ms B0e83,3,836) SB33IL; Ve3F° e9e3) 238, e308)EI0N 23)E3,0e5008,03003€) ScdNIE.

Oxygen acts as the final electron acceptor in the aerobic mitochondrial
electron transport chain.

353 23BIR003 2383 eE00B,0300° HSFY,D° Tones ICDPADE) e3:h)2sTB 9033 2S5~
R£30B3N3.

ATP is a transferable energy currency, not a long-term storage molecule
like fat.
ATP Sror QDRIBITE B8, F0£9e00NtS; 82)S03® Depr5odes B3 [on,® e9tz3e).

Active cells often contain many mitochondria, although organelle
numbers vary widely.

03,03 E0e8e) e93ed 23,830e5008,0350M%D ToER;; TS 9N Tosl; 9w
ARCRSTARIgIAT AN

EXAM MEMORY / 30¢ge 33

Trap: plants have both chloroplasts and mitochondria and also perform respiration.
283: SN BRedeeRy, 223N 23)EdneB08,030nwRe Bs; e3P BB SBDIEI.
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Mitochondrial DNA and Endosymbiosis
Sye3nez008 0dre¢ DNA H3) eso38TiB2 e

MITOCHONDRION

Cristae

Double membrane + inner folds
FIGURE 20 * ORIGINAL CONCEPT DIAGRAM / R0o 305Qme 83 * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS Qof=® =g —» BYW =0T

Mitochondria contain their own DNA and bacterial-like ribosomes.
dg,é&faeao@oimm}o 3,03 DNA &3y mﬁ;beﬁmﬁ@o@d}d %z&xaer&aeabemm.gl BPO0DI.

They grow and divide from pre-existing mitochondria rather than
appearing spontaneously.

23),3,0¢52083,0350M1%b ,03)0239D8z30N eV0EIIMNT &0BNODTE 23yedpes0t,035nPor 23803ngE3
D), DIBDIEI.

The endosymbiotic theory links mitochondrial origins to an ancient
bacterial ancestor.

€90303B23eI fbm@oéaﬂ) 23;830€50083,035003 303, ;e3¢ 239,3,003% TP[eON
TOBBERDIT3.

Mitochondria are called semi-autonomous because they still depend on
many nuclear genes.

DBURY, 50T B 2 NP, 93008 TBO0T 23)3,0e5008,035NnY, €989,038 300
38030393.

In humans, mitochondrial DNA is usually inherited maternally.
359330€), 2383 pe5008,030e3° DNA Toe350e30N So00 0008 30859803030 230 03I T3.

EXAM MEMORY / 30¢ge 33

Semi-autonomous does not mean independent of the nucleus.
€98359,033 03T 3e0T3,3D0T BosIReaE B,303,:300 IBEIR).
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Plastids: Three Important Types
T RTEL: Saedh Snay, Dgiried

PHOTOSYNTHESIS / PIGMENT / STORAGE

0 (w) ()

CHLORO CHROMO LEUCO

FIGURE 21 ¢ ORIGINAL CONCEPT DIAGRAM / 3o S0sgme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Plastids are characteristic membrane-bound organelles of plants and

many algae.
DRRTENLD TR B e93es %dor{%ﬂq BOTRVRE DB, BPT20003I evont3nieraNas.

Chloroplasts carry out photosynthesis using pigments including
chlorophyll.
Bednessnied 9edRHer Be0B03 BrarB RN, 29 B,508T08ewRes SBI:S.

Chromoplasts accumulate carotenoid pigments that may colour fruits and
flowers.

B£e30ean AN By 2P BN 2969 DeBBITT FYB0ee3T03E Seae BTN,

0N B0 EI.

Leucoplasts are usually colourless plastids associated with storage or
biosynthesis.

R BOEYTENXD To39- 230N 2069 B8Be30NT) For,BeS e953es0 [FoBeRESN [o0HRTW

DR, RPN,

Plastid forms can change during development, such as chloroplast-to-
chromoplast conversion.
2393e8r303) 3ed Eedoesng s, B0l ey RS esmHES08 BYR,TEINY TRBJNRLD WENDBITD.

EXAM MEMORY / 30¢ge 33=)

Colour memory: chloro = green; chromo = coloured; leuco = colourless.
283 S3R): BRedoe = BATWD; BRLPE = WEYOZNT; RBERE = 26 B&S.
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Chloroplast: Internal Architecture
BReBpezTs;: 2u¥0233

CHLOROPLAST

Stroma surrounds thylakoid stacks
FIGURE 22 » ORIGINAL CONCEPT DIAGRAM / 3owo 386&3@ @8 ¢ SCHEMATIC

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

A chloroplast has an outer membrane, an inner membrane and an
internal stroma.
8eBRemTEN BPTRRT, 2,808 ) WA ﬁ%em 3.

Thylakoids are flattened membrane sacs carrying photosynthetic pigment
complexes.
F@B03FND 3,TBV0BeeRS eI TIe3; BoBeear NP, B0RTE 233 T 23eniwonas.

A stack of thylakoids is called a granum; plural stacks are grana.
0500355 N1Y ToBaRY, M,Ze® R FT; 23BEISTE, Mo,00 D ZT.

Stroma lamellae connect some thylakoid systems within the chloroplast.
BR,eedro aEheBrieh dnedremyERRYNS o) Bezaady SBNPR) ToTBEDIS3.

Chloroplasts contain their own DNA and ribosomes but rely on many
nuclear genes.
BReBRemyENIN Bo38 DNA 23y 3230eR0ee3* ROt 00 e9:3e3 $e0r3d 226 NYR, e9:300RDZSS.

EXAM MEMORY / Z30cg 33)

Granum is not a mitochondrial crista: grana are stacks of chloroplast thylakoids.
MR, 23),630e52083,030e5° &]), €98); M0 BREBeTYTY ByRFIOIXTIH ToBD.
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Photosynthesis: Where Reactions Occur
BFoBoBemies: =33 0dnY I

GRANUM

LIGHT RE : MBRANES
FIGURE 23 * ORIGINAL CONCEPT DIAGRAM / 300 8039m 33 * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Light-dependent photosynthetic reactions occur in chloroplast thylakoid
membranes.
238, 0953002 B FoBR0BewmEDo 3,030M% BedesRS, G503 BPBNYE) S8odngs3.

The Calvin cycle occurs in the stroma and uses ATP and NADPH to fix
carbon dioxide.

T ON° 23Tz Bg,edondd) S3adnd @y ATP ez NADPH 20833 soeien® Bjess, i° {0ez0ed
SR>3 33.

Photosystem complexes absorb light and transfer energy through
electron carriers.
30ee30edP° BodecaeTisd 23wBY, &edER0m HBFYD® B3NV T B0, TINDIES.

Water is split during oxygenic photosynthesis, releasing oxygen as a
product.
e323) 2238 2N RIS B,FBTVoZeREBOIE) e )23W3030N 3532235 N33 rd3es.

Green plants also respire in mitochondria both by day and by night.
BB IZNLD B DI T3, TR JFoHNPE) 23),630e5008,035036), BB SBHIS3.

EXAM MEMORY / &0cg S8®)

Exam pair: thylakoid = light reactions; stroma = Calvin cycle.
D0egp 20el: GoBa0ds = 3983 3,03rieh; B = O 233,
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Leucoplasts and Chromoplasts
eRERezRTENX ) EnednemaEnd

PHOTOSYNTHESIS / PIGMENT / STORAGE

0 (w) ()

CHLORO CHROMO LEUCO

FIGURE 24 * ORIGINAL CONCEPT DIAGRAM / 3o I0sgme g * SCHEMATIC

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

Amyloplasts are leucoplasts specialized mainly for starch storage.
€953),830ea TN T8N iy, BoM,E®, DBER0TE BT TENYINGS.

Elaioplasts are plastids associated with lipid storage in certain plant
tissues.
De03ReTITEND BO3) T €90M0038NPE) DA Jon,BESN B020DRT e QE NRLoNGS.

Protein-storing plastids include specialised proteinoplasts in some
tissues.
B0e3) €90M203NYE) DFe 30£e3e30eDIINVOBH 232,063ex° VoM, WIR,E DI,

Carotenoids in chromoplasts produce yellow, orange or red colours in

many organs.
B30 AN B9B0ee3T0033NLY €93ed e90nnIN B, 3ZB e9ede o) 6 BRWIZ:S.

The absence of green colour does not imply that a plant cell lacks all
plastids.
BRAD 2069 WQOR)TO0T T BREBTE) &) TRQHTENRP A0 e9e3e,

EXAM MEMORY / 30c5 3a3)

Potato tubers are a familiar example of starch-rich amyloplasts.
esanc NENRWD &5, [e33 ee3ynesminon =028 evra®BsEs.
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Endoplasmic Reticulum: Continuous Network
Do ReTRR,E® Be3By@3r¢: JT033 2500

SMOOTH ER

[l
R

M

ROUGH ER + RIBOSOMES
FIGURE 25 * ORIGINAL CONCEPT DIAGRAM / 300 303gme 83 * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

The endoplasmic reticulum is a network of membrane-bound tubules and
flattened sacs.
D030, B° BEIBYORF 3p320003 SVEND 203 233 23eene 2300z30NT3.

Its internal space is called the ER lumen and is separate from the cytosol.
JWT 2PN JFBIY, ER 21 chdd® d)398; 9t E0edB 3 Bod 3,3 es:50Ns.

Rough ER and smooth ER are connected regions with different structural
features.
O%° ER &03) 1p,3° ER IR, 32383ndtha3, @08 Doesseinod 23onnwaas.

The outer nuclear membrane is often continuous with the endoplasmic
reticulum.
BT Beor3B WPV e93eB 236 DT PeTY,E® BE3BY@RFRR08 AB0ZT=30NHIT3.

The ER helps synthesize, process and distribute many proteins and lipids.
ER e9:3¢3 &3/2,063¢x° orin ODTNY SoBecmes, FoR,088 ) 3T 333013 3.

EXAM MEMORY / 30¢ge 33=)

ER is a membrane network; ribosomes themselves are not surrounded by membranes.
ER 3803 2300e30N33; %aﬁmeﬂmedsﬁﬁm 3,38 3PBA0T 353 8e30Ne).
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Rough ER: Proteins for Export
8¢ ER: 8087orda PHpesdestnicd

SMOOTH ER

M

I
e

- ke

ROUGH ER + RIBOSOMES

FIGURE 26 ¢ ORIGINAL CONCEPT DIAGRAM / 3u0® 303gme 38 * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS Qof=® =g —» BYW =0T

Rough ER appears granular because ribosomes attach to its cytosolic
surface.
B3 ded, it Gednednesd nish e0e3thed)mB0on Ox° ER seacdngmon soeadda.

Many secreted, membrane and lysosomal proteins are synthesized by ER-
bound ribosomes.
933 T,2369, PV 3, BB0e30e3r® 30,0836 VY, ER 1 0906303 32310e3,0€e35° N QeeDZES.

A signal sequence can direct a growing protein to the ER translocation
machinery.
BoBe3d e9BED) 23B03NZ T3 S3Ree3en® €9y, ER &@23e38 0303803 BN Ar3ee B33,

Protein folding and initial glycosylation occur for many proteins in the
rough ER.
€936 30,0836 DRI Hd) 3803 13 B0edBeds® T® ER I, Sdadngal.

Rough ER is often abundant in cells specialized for protein secretion.
2,E3e° Be3608, JBewmipord@ Bre3dnwe) 3x° ER SPIADIVER ] e90B=NDI .

EXAM MEMORY / 30¢g 33)

Rough ER = proteins, because of attached ribosomes; smooth ER = no attached ribosomes.
Ox° ER = 90833 %a&meﬁmedfﬁ@od TLeses; n—-’uaéas ER = 90630 z%,a&mefmedssﬁei) =R
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Smooth ER: Lipids, Calcium and Detoxification
BR3¢ ER: A&ws, 59, odro D) 5003

SMOOTH ER
- b ?”
i O W /\/
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ROUGH ER + RIBOSOMES

FIGURE 27 ¢ ORIGINAL CONCEPT DIAGRAM / 3u0® 30zgme 38 * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS Qof=® =g —» BYW =0T

Smooth ER lacks surface-bound ribosomes and often forms a branching
tubule network.
<R3 ER sed, R @083 Gplnednesdrndel 208303003 393 25003, AR&HTDIT.

Smooth ER synthesizes many membrane lipids and steroid precursors.
R9,3° ER €9:3e8 33 DT e03) F,000358 RS BWBENPRY, ADEDIT.

Liver-cell smooth ER participates in metabolism and detoxification of
some drugs.
DB Beede Be,3® ER S0ad) BRGNS 230350232303 a3y, ese00s80DE) g3oneSsd3Es.

Specialized smooth ER in muscle, called sarcoplasmic reticulum, stores
calcium ions.

TYBVNFPDS DBees BRZ® ER €953, ToB0erannd,5° 8e38)@e3 d)YE0; e9td 5,030

90339 N, Ton,BrDITI.

Calcium release from sarcoplasmic reticulum helps trigger muscle
contraction.
DBREETYR,B® TE38)0e35°0T F9& 030 DTt T9,030 FoBe3S e380238, ST57H3 3.

EXAM MEMORY / 30¢ge 33=)

Exam cue: SER - steroids, lipid production, detoxification and calcium storage.
=0egp YeY): SER - F000dy, DT LVFTR, ewI00ES &3, 59,0300 Jon®.
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ER Protein Quality Control and Transport
ER 3peé3ex® rbeacdries, dodhoIeo eIy coned

PROTEIN EXPORT ROUTE

NUCLEUS |==-| ROUGH ER |=- GOLGI > VESICLE

RER - Golgi - vesicle » plasma membrane

FIGURE 28 ¢ ORIGINAL CONCEPT DIAGRAM / 3u0® 30zgme 38 * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS Qof=® =g —» BYW =0T

Newly synthesized proteins undergo folding and quality checks in the ER
lumen.
B 3TN ER 2,930BCHE), 2HBI ) noeacdrey, @OBedN 2.8Mord3:s.

Proteins that fail quality control can be targeted for degradation.
rHeazdhed, 0Be30E) DPOTIVE 30,0838 NP, 23RN BREHT2ID.

Transport vesicles move selected cargo from ER exit sites toward the
Golgi apparatus.
NEs Qe3zNLL e303) TBEFENVRY, ER e J¥NPod mod) evmsdeadd st ToNZ:3.

The secretory pathway includes ER processing, Golgi sorting and final
vesicle delivery.
RB,3369 5eneRE), ER 80,888, M) Dona@es e1d) €903z 1838 IITES eDas.

Not every protein enters the ER; many cytosolic proteins are made on
free ribosomes.

D) FRe3e IR0 ER 1 Be3edreDe); e9:3e3 BoedTs3; a30,e3ex° R 308 33 eRdnes3*nYe)
Qe3I9E €I 3.

EXAM MEMORY / 30¢ge 33=)

Follow the route: ribosome on RER - ER - Golgi - vesicle » destination.
oone I3=): RER %zﬁ;aex‘haedsﬁ - ER > o) —» &833 - max’%@.
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Golgi Apparatus: Stacks and Polarity
m& evzBTea: TWONW D) ghdeodh3

GOLGI STACKS / CISTERNAE
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Vesicles move modified products

FIGURE 29 ¢ ORIGINAL CONCEPT DIAGRAM / 3o S0sgme g * SCHEMATIC

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

The Golgi apparatus consists of flattened membrane sacs called
cisternae.
M) GUBBTEIY) RV,E 0ot BA3NE3 235303508 3T 23enDot3 TPHJRPOBT.

The cis face generally receives material arriving from the endoplasmic
reticulum.
QT TDT) T9e3ReI0N DOTPETTYR,B® Be3BY0*0T 2008 BWBENHY, ReBODITI.

The trans-Golgi network sorts products toward multiple cellular
destinations.
£32,95-7106) 25003) GLZFNVRY, AT Be38 NHOJLNRY 313N donBHIT.

Golgi enzymes modify proteins and lipids, including changes to
carbohydrate chains.
M0 BegRed Boederddees® ICBINY 200 Fed 3 ee3er® e0B) DATFNHY, BOR,OT:S.

Golgi stacks occur in plant and animal cells; plant Golgi bodies are
sometimes called dictyosomes.

&) TVWONRD B eI, T9,£380e3BNYE) 93; TJW Mod) E3BNYRY, Boedpad), B3,030e0ee3*
AZT.

EXAM MEMORY / 39¢3 S8
Cis = receiving side; trans = sorting and shipping side.

QR = RLBORVE BA; E39,05 = DoNBR TR F0AD.
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GOLGI APPARATUS / LESSON 30 OF 46

Protein Secretion: The Cellular Assembly Line
BRee3exs J[ea: Enedd v W I3

PROTEIN EXPORT ROUTE

NUCLEUS |==-| ROUGH ER |=- GOLGI > VESICLE

RER - Golgi — vesicle -» plasma membrane

FIGURE 30 * ORIGINAL CONCEPT DIAGRAM / 3uw»o 30sgme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

A secreted protein is generally synthesized on a ribosome attached to
rough ER.
Re3e0 ,e3ex® ToedeoN B® ER i €908303 Beli0exinec3s*<e) Sodedndesordda.

The growing polypeptide enters the ER and begins folding and
modification.
38003 DB, ° ER R B3eBd B3 ehdh, BR300y, e380DZE.

ER-derived vesicles deliver cargo to the cis region of the Golgi.
ER Aor @B0383 £8381%0 SHoRENBRY, Mod 7 259N3, 3enSHDI3.

Golgi compartments modify and sort the proteins into destination-specific
vesicles.
M)A 23oNNLL 3R,ee3eRTIHRY, TR0 MDY, Beciznor &e33nwaN JonBTZ:3.

Secretory vesicles fuse with the plasma membrane to release their cargo
by exocytosis.
RBE360 DEIBNLY 0939, WPT030001 Fed 208, =3e0D0T B, DRIFENFRY, VI3

EXAM MEMORY / 30¢ge 33=)

Sequence MCQ: RER - Golgi - secretory vesicle - plasma membrane.
B @BB: RER - Mo — Be3e0 838 — 309, SY00.
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GOLGI APPARATUS / LESSON 31 OF 46

Golgi in Plant Cells and Lysosome Formation
B Ere3ndd md ) S Bnedoesdr® Jsdore

GOLGI STACKS / CISTERNAE

O
- @)
O O

|

Vesicles move modified products

FIGURE 31 ¢ ORIGINAL CONCEPT DIAGRAM / 3o 30sgme g * SCHEMATIC

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

Plant Golgi apparatus synthesizes and packages several cell-wall
polysaccharides.
BB0e3T Mof) LLTBTEIR) BOW) BeBLDY meﬂmassée’scseﬁem% QeDER YT 3BT

Golgi vesicles deliver pectins and hemicelluloses toward the growing cell

wall.
M) £e33NnR F° 2H3I), é@aﬁmﬁseﬂme&—sﬁﬁg 2380303 Bre3DI0d BN TNDIES.

In animal cells, Golgi sorting helps direct hydrolytic enzymes toward
lysosomes.
02,£38.0e8MPE) Mod) JonEEs 2023 erds 3rNYy, BRBneinecd e 3N Beb&Den [H0d

RIS,

The Golgi system participates in packaging, secretion and surface-
membrane renewal.
M) 3=33.030 s59;30n®, P30 3y 23ree3, | FPTAD FeeFTEIBE), 23oNBEB1IT.

Golgi does not directly carry out the main cellular ATP production
process.
M) eVBBTEDY) 8eBT Ba); ATP e B30 8,03003R), Sedeson SBHHDL.

EXAM MEMORY / I30¢ge 33=)

Golgi » packaging and routing; mitochondrion - oxidative ATP production.
Mog) — BoNe B, BTES; 233,830e52083,0330 — €3:3)233FG03 ATP ez i3,
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LYSOSOMES / LESSON 32 OF 46

Lysosomes: Acidic Digestive Compartments
e‘)ér&aefuaewmb: esdyeads 2ecar zgonned

LYSOSOME / ENZYMES PEROXISOME / CATALASE

FIGURE 32 ¢ ORIGINAL CONCEPT DIAGRAM / 3uw»o S0sgme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Lysosomes are single-membrane compartments containing acid-active
hydrolytic enzymes.

egjfwefmedfﬁ%b €3:e0d) RB0DE, BFIODE DRI ue)&)aé,eds 3RO HIFPT dgIoninieraNas.

Their interior is acidic, commonly near pH 4.5-5, maintained by proton
pumps.

FeIN 2,9250Ne3) TR @N pH 4.5-58 DBedoem e3e03e03e30NT3) w30,£E307° Soe)nPon
LPA3NI3.

Lysosomes break down macromolecules such as proteins, lipids and
nucleic acids.
B3RB,0eRB,0ee35° 1D 3 ee3e®, DL 2Hd) [Q33° ex)P08® BT 9end, D232,

Lysosomal digestion helps recycle building blocks for further cellular use.

R eR30ee3® 23ecar 8,0 Bee3T 30D 2PN ey e3BRPRY HTH20¥E eHerEen STeerhIad.

Plants often use lytic vacuoles for many analogous digestive functions.
SBIJNLL QoS e9:3e3 23eear FIODENDN TIeHREI0N 2328 TIVEIANTRY, 22PDI:3.

EXAM MEMORY / &0cg S8®)

Textbook nickname: “suicidal bags” is oversimplified; lysosomes primarily digest and recycle.
TEERVBS 38,339 23eniD” D02y BID 9BVTVeBTED; €923) 3a)IIN 23eede R 2H22YE e30rZE3.
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LYSOSOMES / LESSON 33 OF 46

Heterophagy: Digestion of Incoming Material
ééﬂﬁmeq—»azsa‘a: 2,92008 DTOFENY 22ecoF

LYSOSOME / ENZYMES PEROXISOME / CATALASE

FIGURE 33 ¢ ORIGINAL CONCEPT DIAGRAM / 3uw»o S0sgme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Phagocytosis encloses particles or microbes inside membrane-bound
phagosomes.

méﬁmeféé&me&m—s BeanD e mgéaaeme;@ 2PB2008)8 $9,1110eR,0ee3E), e530ITI.
Fusion with lysosomes supplies enzymes to digest the enclosed cargo.
B8,0eRB3,0ee35°RER0DNR Fedre)H 00T e3z30T TWLFE 23eeae3, 3egNeb ©23@3ordges.

Macrophages use phagocytosis and lysosomal digestion during immune

defence.
399, B0e53e2 IR BentBer3s BZE0DHE), Ha,10ex3epedTe a3y edRi e nesd® ecar 8,030
FDII3.

Endocytosed substances can pass through endosomes before reaching

lysosomes.
2903807},BE0 BHIGENLDL FRB,0eR,0ee35° Bee)ed 20T D0t PEIFNY AR08 [IRBITD.

Lysosomal enzymes usually perform best in the acidic lumen, not neutral

cytosol.

B 80e3,0ee3r* 3eg,nieh ToedoReveN 3833 Eedi @ 2ren e3edyead 2PBBTRE evZedzon

BIODE AT BrDI3.

EXAM MEMORY / 30¢ge 33=)

Phagosome + lysosome = digestive fusion compartment, often called a phagolysosome.
DTI0e 03 + SRB0eR30e3® = 23ecar Toa3NT IgIoN, ABRY, T M0eS B et el dBaT.
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LYSOSOMES / LESSON 34 OF 46

Autophagy: Recycling Worn-Out Organelles
eaéﬂ;aec.;.—,a?sz?.: B30 evon3Ind DH20Vd

DAMAGED ORGANELLE -» AUTOPHAGOSOME - LYSOSOME

=for

FIGURE 34 * ORIGINAL CONCEPT DIAGRAM / 3o 303gme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Autophagy allows cells to degrade selected damaged or unnecessary
internal components.
€363,00539,23030 B0e8T FIARR0T e9TI0 NIV T 2.PFE3BNYRY, )232BTLN VB0 e0RIT3.

A double-membrane autophagosome may enclose material for delivery to

lysosomes.
BTV 3831005301 e 0 BRIBENPRY, e35308 e3RB0eR30ee* RN ToNTBITD.

Lysosomal fusion enables degradation and recycling of many autophagic

cargos.

3R5,0eR3,0ee35°30001 FetHa) WO €56 0ez9,2303) e9:3e3 BWFENY 232N D) LS

mdzsamrbg ..

Selective autophagy of damaged mitochondria is called mitophagy.
FTOANNRORB ﬁodéimeamoa;,oﬁmrieé eso&)&cﬁo eséimecmz@oﬂmgl ﬁ;dé&raeq—)a?sz?, cbdgpgé.

Normal autophagy supports cellular maintenance; it is not identical to
programmed cell death.
D930 €3830€59,23 BReBTW AEBESIT BB 3PBIZL; 9t 03ed38 Bpedehdeariosade e9e).

EXAM MEMORY / I30cg 33)

Auto = self; phagy = eating: recycling material already inside the cell.
esede = J0o; 92 = BRI 30e3BRBNS BWOBENY T20VS.
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RIBOSOMES / LESSON 35 OF 46

Ribosomes: Sites of Protein Synthesis
Bje3nedoesdenich: fpeelest Jodemirse JInwd

70S 80S

S = sedimentation coefficient
FIGURE 35 ¢ ORIGINAL CONCEPT DIAGRAM / o Saﬁgm zsg e SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Ribosomes are non-membrane-bound molecular machines built from rRNA
and proteins.
323,0e3,0€235°11%1 rRNA 23y 330,063¢7 1900 QeES, s3pB3&38 e9£ad 0303 ierafas.

They read messenger RNA and link amino acids into a growing
polypeptide.
93) B0r3e8z30®m3 RNA 2.8 e9c30e e3a3)nesy, 238adna @eeas), ejcgsﬁ 23eBDI:I.

Each functional ribosome has a large subunit and a small subunit.
2,3 3,03509e) c’é,a&raeﬁraedfﬁ B8 UBHE3T ) Y LB E3B QRI3.

Free ribosomes synthesize many proteins destined for the cytosol or

internal organelles.
308 Gel10e30ee3r e Bedds3; e9gien 2,9e90nBndnN entledd e93esd 30,0836 PR, AFRVZ:S.

Rough ER-bound ribosomes often synthesize secreted, membrane and
lysosomal proteins.

O° ER 1} 906303 3231003000235 D03o= w30 32369, 33 3y 30em0ea3s® 30,0836 Yy,
QeDEDI .

EXAM MEMORY / &0cg S8®)

Ribosomes have no surrounding membrane, unlike lysosomes and mitochondria.
BB edead® eI 23)e30e5908,03dnON03 D3N F23nednesd*nOR [0 BT 1),
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RIBOSOMES / LESSON 36 OF 46

70S and 80S Ribosomes
70S 3) 80S Ze3nednesdoricd

70S 80S

S = sedimentation coefficient
FIGURE 36 * ORIGINAL CONCEPT DIAGRAM / 2,00 3093w 133 * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS Qof=® =g —» BYW =0T

Typical bacterial cytoplasmic ribosomes are 70S, consisting of 50S and
30S subunits.
D935y 23930035 B8 e3; Bjed e nes3rried 50S 3 30S eV essnddhEs 70S FTED).

Typical eukaryotic cytosolic ribosomes are 80S, consisting of 60S and 40S
subunits.

D3R 0305 B03,0ee35° B0eBT T 3R30eR0ee3" R 60S 3y 40S evmEre3snddyes 80S
AFTR).

Mitochondrial and chloroplast ribosomes are related evolutionarily to
bacterial ribosomes.

e3,830e5908,035 DB BReteanE 3130eR0ee3 N B3, BeoN 239,3,003%
323,0e3,0€e35° 11} B0220BREI.

S refers to the Svedberg sedimentation coefficient rather than a direct
unit of mass.
S D020 Be300d0 [FeT HBFEIR); RTERINE 93BN MIFFI0TRY, 0BT

Sedimentation values are not numerically additive: 50S plus 30S form
70S, not 80S.

e93TITR 3PN, e908Ne3ZT08 BB 50S 3 30S [ed 70S esrd3ed; 80S evey,

EXAM MEMORY / 30¢ge 33=)

Memory: 70S -» 50+30; 80S - 60+40; S does not add arithmetically.
J3R): 70S = 50+30; 80S — 60+40; S 9083303 [eTD.
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RIBOSOMES / LESSON 37 OF 46

Free vs Bound Ribosomes and Polysomes
B3 D) 03 Belnedoesdtniedh, Hodd et rich

POLYSOME: MULTIPLE RIBOSOMES

ONE mRNA / MANY GROWING POLYPEPTIDES

FIGURE 37 ¢ ORIGINAL CONCEPT DIAGRAM / 3o 30sgme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Free and ER-bound ribosomes have the same basic composition within a
cell.
2,003¢ BReBBAT B I ER 1} €908303 323 0eRi e R s3uoe) Fo03eeess 2.0t3e esNTHZT.

Protein targeting signals determine whether translation proceeds at the
rough ER.
2,083ex° A3ee BT FoFednLD 239z00303) Bp® ER I€) SSwordha3dodedede 0w i3 003

A polysome is a group of ribosomes simultaneously translating one mRNA
molecule.

20DR0e35* 0T 2,0t3¢ MRNA €923y, 2,083e BeH0HTWE) 250=30030RE €93e8 Fjedneinesdrney
noR).

Ribosomes synthesize proteins; the Golgi apparatus subsequently
modifies many of those products.

323100300235 12D c310,083e° DeDERDZE3; 3033 Mod) VTBTED 9NV 93B3, HOR,0IT.

A ribosome translates mRNA into protein but does not itself perform DNA
replication.

Geledoes3s® MRNA o), e319,063e° esN 230z30030=1BT3; et J3s DNA 3,338 e350mdad)dey.

EXAM MEMORY / &0cg S9®)

Different sites, same ribosome: it is the protein destination that differs.
Ré@ 23e3, ddziraex‘iraedf 2,003¢: 23e323e8 eSATR)TD BReE3eS rbax’%@.
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VACUOLES / LESSON 38 OF 46

Vacuoles: Storage and Cell Volume
BR35oANh: Jon B3 =HD) Beedd PIFe

@To oplast

FIGURE 38 ¢ ORIGINAL CONCEPT DIAGRAM / 3o 30sgme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Vacuoles are membrane-bound compartments that contain water and
dissolved substances.
BR3532ANEd ed) ) FONE BFENPRY, BRI &3pB20003 2innFoNss.

A large central vacuole often occupies much of a mature plant cell
volume.
BT 8eot3, BTGP0 93¢ 8, IJBREBNY IPOT B 2N, €98, DI

Vacuoles store ions, sugars, organic acids, pigments and some defensive
compounds.

OREANLD 903597°, BB,3, D303 e953), SBEar W3 e ) TFeoos,8 Soa3wENTIRY,

0N B0 EI.

Their contribution to turgor helps support leaves and young shoots.
DRETN 0953 eI BB DN DAY DBV 2BHOROR €373 BADIZ.

Animal cells may also contain small vacuole-like compartments and
vesicles.
09,638,063 0310 BeY BRIHPA0H03H )2INRR DI, £E3BFNRLL YTTWD.

EXAM MEMORY / I30cg 33)

Do not say “vacuoles occur only in plants”; the large permanent central vacuole is characteristic.
“BR5eAn%d JYNRPE) 3508, Dot Bee3eB; 3T 2033 Feor3, BIT DB, ©FeaesaN.
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VACUOLES / LESSON 39 OF 46

Tonoplast: The Vacuolar Membrane
t3nednezTs: Sipadad FpJ

( o /S'T

& J

FIGURE 39 ¢ ORIGINAL CONCEPT DIAGRAM / 3uw»o 303gme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

The membrane enclosing a plant vacuole is called the tonoplast.
B BTVEA0DHRY, B0 PV, €30e-30eeTY DTS-

The tonoplast separates vacuolar sap from the cytosol.
£3,0eR3,0€e09 T, BTG BB, B0e83,3,008 23eBeBDZT.

Tonoplast proton pumps help create the electrochemical gradient for
vacuolar transport.

£3,0eR3,0€e0 R, S3R,0E39R° WO)NH BRVGI TNESNT ITYTITI0NIB WD230 CROHDISS.

The vacuole can accumulate solutes and thereby influence water entry
and cell turgor.

3639 BRNRIRY, Bon,&d AedS 23e8 23y 80e8r Bonev® edreed BOoed Deddga.

Some vacuoles sequester toxic materials or store anthocyanin pigments.
5033) BTVEANWD DRFIO BHOBENFRY, ;3303 e953ed0 e30330eTODIN® S B[NPY,
TON, BRI

EXAM MEMORY / &0cgp S9®)

Tonoplast = vacuole membrane; plasmalemma = plasma membrane.
£3,0e30eTS, = SN0 3PB; 90,85, = T, HBRV.
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VACUOLES / LESSON 40 OF 46

Specialised Vacuoles and Protozoa
Q3ex BB D) Fpesdnelneso

@To oplast

FIGURE 40 ¢ ORIGINAL CONCEPT DIAGRAM / 3uw»o 303gme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Contractile vacuoles help expel excess water in many freshwater protists.
V08,2238 BIPIINLD 93T R&EOR 3R ee3FNYE) H23)0 TR, BRPTHIBIES.

Food vacuoles temporarily enclose ingested particles for intracellular
digestion.
3590 BIGANLD Be3RPNT Becard,0dn oA Beaniel), F959,H3e30N e3z30IE3.

Plant lytic vacuoles perform many degradative functions similar to animal

lysosomes.
BN 2328 CITIANLD @3N €3 B,0e3,0ee33 103003 €933 D232sd Fo0DHENBRY, SBDII.

Vacuolar storage of pigments can contribute to red, violet or blue plant
colours.
ORGeANYE) 3ear3,=3; For,BEE0dL JJNY S0z, FeBF e9i0 e 2698, FoTEaIINIBIRD.

Vacuoles can be storage, digestive or osmoregulatory structures
depending on cell type.

80e303 @,5908, e90rHEaEIN BVEANR Bon,®, 23eeae 953 BOTRDZREOS D033
Se3Jnwon2dmnd.

EXAM MEMORY / I30cg 33)

Contractile vacuole = osmoregulation, especially in many freshwater protists.
V0Be235 BIT = BOTRI3ReOS 03033, )BeweIoN €9:3e8 SO 3,063 RHES),
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INTEGRATED REVISION / LESSON 41 OF 46

Organelle Teamwork: From DNA to Secretion
evonzny F@zo0: DNA dyod I=eom=38R

PROTEIN EXPORT ROUTE

NUCLEUS |==-| ROUGH ER |=- GOLGI > VESICLE

RER - Golgi - vesicle » plasma membrane

FIGURE 41 ¢ ORIGINAL CONCEPT DIAGRAM / 3u0® 303Qme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS Qof=® =g —» BYW =0T

The nucleus transcribes a gene into messenger RNA for a protein
destined for secretion.
$e003,8x3) ,e3608, eVT3eBT c30,63ex°S 22ex°0T Bot3eBesomd RNA 03, &0 H1IE.

An ER-bound ribosome synthesizes the new protein into or across the ER
membrane.
ER R} 908303 B;e810er3,0€e35° SBRR 53/0,083ex° 9y, ER 303803091 e953es0 e9t300231 Qedded3T3.

The ER folds and begins processing the protein before transport to the
Golgi.
MR TN B0, ER 230,083ex° €9, e3>3323 38023 [0,T8 350r3E3.

The Golgi modifies, sorts and packages cargo into secretory vesicles.
Mo€) BWFENPY, DO, DoNBR BE3ed QEIBNYON 0B 3R

Vesicles fuse with the cell membrane; mitochondria supply energy for
many supporting processes.
2E38ND BeBPB03R0NR BedHZss; e93ed FHa0dhHd 3,0n1 23y,edpes0083,0350M%d B3 2.B3NDIES3.

EXAM MEMORY / &dcg 39®)

Mnemonic: N » RER » G » V » M (Nucleus - ER - Golgi —» Vesicle - Membrane).
SIS B3 N » RER - G —» V - M (8e0d3 - ER —» moe) — 833 — p3).
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Plant and Animal Organelle Comparison
B, DJ) 59,63 evonzsny BeedS

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

FIGURE 42 * ORIGINAL CONCEPT DIAGRAM / 3o 30sgme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Both typical plant and animal cells possess a plasma membrane, nucleus
and mitochondria.
9330 B 2B), 9,£38.0¢8 HVBOR D9, SRV, Beor3B eI 23)3,0e50083,0350RD:3.

Both contain ribosomes, rough and smooth ER, and Golgi apparatus.
VBB BGje3 e el e, 85° 3 BR,3° ER done mod) evwmsdes ¥:s.

Typical plant cells have cellulose-rich cell walls and plastids; animal cells
lack them.
D300 B B0eBNYE) [ ednes® Jehy i3 80e8R3 ey, eRE NOS; w,e380e8NnYe) ).

Mature plant cells often have a large central vacuole; animal cells usually
have smaller vesicles.

B, B B3RS €933 2500 Lrg Fe0t3, BIVHAANTIZT; H2,e380e8NRPE) ToesiorkeoN Jeg,
$833RODIEI.

Animal cells typically have distinct lysosomes; plant lytic vacuoles carry
out similar roles.

09,688.,0e8NYE) TN B,3e8 SRB0ed0e3FROTIZES; FYNYE) 23esd FTEIANLD Te3
FIODE IR EI.

EXAM MEMORY / &0cg S8®)

Avoid absolute statements about all cells: cell type and developmental stage matter.
D) Bedne 2R} ATEeg 3edS 23er3; 8,0e8T 3,590 DB, 234930 Bo3 08,
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INTEGRATED REVISION / LESSON 43 OF 46

Classifying Organelles by Membranes
P3N esodad) eortdrie! SResdded

NUCLEUS MITOCHONDRIA RIBOSOME GOLGI

DNA ATP PROTEIN SORTING

FIGURE 43 ¢ ORIGINAL CONCEPT DIAGRAM / 3u»® 30sgme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Double-membrane organelles include the nucleus, mitochondria and
plastids.
BT e90nBRYE) Beor3;3, 23)£3,0e50083,0350 D), TR LY [Feds3.

Single-membrane structures include ER, Golgi apparatus, lysosomes and
vacuoles.
DBLZPET TBINYE) ER, Moe) enasdes, R0ednesds® eH3) S5 dNned ed:s.

Ribosomes lack a surrounding membrane and perform protein
translation.
323,0eR3,0€e35° 191 ZYHOT 3038 AL); €933) FR,E3¢x° 239T003T 3RS,

The cell wall is a non-membranous protective layer outside the plasma
membrane.
B89 09, BPVT0D BPTNDE BPT0HQT TgFs03,3 BTN,

The nucleolus is a non-membranous region inside the membrane-bound

nucleus.
8033,333) 2PVT0DI FeoTBLRVBNT BPBT&HS 23mesoNTs.

EXAM MEMORY / Z30cg 33)

Fast sorting: double = NMP; single = EGLV; none = ribosome/nucleolus.
Sena Sheeadea: BTPT = NMP; 9353038 = EGLV; 8p88&3 = %ﬁmeﬁmeds‘ [3eoq3 33
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INTEGRATED REVISION / LESSON 44 OF 46

Spot the Organelle in a Diagram
233039 evonad rHh31AS

g

°
° O —
R . ~~=0
°
° °
ANIMAL
FIGURE 44 * ORIGINAL CONCEPT DIAGRAM / oo Saﬁgm @8 ¢ SCHEMATIC
HIGH-YIELD EXAM NOTES / BULLET POINTS QoN® =0 - BT =08,

An oval organelle with folded inner membrane is usually a mitochondrion.
DTEBER0T 2,8PBATE 90TEITITE e90NE TeSIR 0N e3yedpes008,035 esNAZTI.

An oval green plastid containing stacks of thylakoids is a chloroplast.
B©50035NnY TodNYR, BRoBTI BIT €90T3TITE TRYTE° BRETCRETIRS, esNT.

Flattened curved sacs with budding vesicles often indicate a Golgi

apparatus.
BRTBREN,E EBNROTHT 250NE3 23533 23enied TozioR 0N Mod) VBBTEIESY, BRLIVZES.

Membranous sheets studded with small dots represent rough ER and
bound ribosomes.

g 2HENV0T €353 ST BB T ER 3 908303 Bje30exdnesd ey Bee8bdgss.

A very large membrane-bound central compartment in a plant cell is the
vacuole.

BJB0eBRINS 20B% BT e, 320088 )2Ionede BTEA03NE.

EXAM MEMORY / Z30cg 33)

Use the visual signature, not the colour alone; diagram colours are illustrative.
26 2POTRE €9e300DT B3I TSR, 22¥9); 2331% 2eYNRD eBSTEP3,3 3503,
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INTEGRATED REVISION / LESSON 45 OF 46

Exam Traps and Common Misconceptions
SBegod 8nw ) ToRI; IF) seIriwh

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

FIGURE 45 ¢ ORIGINAL CONCEPT DIAGRAM / 3uw»o 30sgme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Incorrect: “Only animal cells respire”; correct: both plants and animals

have mitochondria.
3R, “@,e380e8NwD 3508, GVITIEZS"; BO: B 2R 09,L3NVTBET 23,83 PeB00E3, 03507193,

Incorrect: “All plant cells have chloroplasts”; correct: non-green storage

tissues often lack them.
3R, ‘28 IZBErednYe) nedoesindN”; $O: BRCYE Son® e90M003NYe) e93esd 2300 Be).

Incorrect: “Ribosomes are single-membrane organelles”; correct:

ribosomes have no membrane.
3&); “Brnednecdrnied D33 eonsned”; I0: Grdnednesd * iR Bpd 1.,

Incorrect: “Mitochondria produce every ATP molecule”; correct: glycolysis
can produce ATP in cytosol.

3D, ") ATP o, 23)ednes0083,035 AERZT”; B0: 13 B0eddT® Boeddmeny ATP
QeI T.

Incorrect: “Cell wall is selectively permeable like the plasma membrane”;

correct: the cell wall is porous.
3R); “B0e8D0dre FPT0DH08 e303,03 WONRY"; BO: 8e8DY Togl031F 3N

EXAM MEMORY / I30¢ge 33=)

Beware “all”, “only” and “always” in assertion-reason and elimination questions.
3BeDE-50Ed Forte e303), N0 BZNTVE) “0ey”, “e3593,", “o3seeeniens” 213 9233
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INTEGRATED REVISION / LESSON 46 OF 46

Rapid Recall: Complete Organelle Map

Send FHIooRIFS: VoFPear wond I
HISTORY PROK.
1665 NUCLEOID

OBSERVE - EXPLAIN - CLASSIFY - COMPARE

FIGURE 46 * ORIGINAL CONCEPT DIAGRAM / 3o 303gme g * SCHEMATIC

HIGH-YIELD EXAM NOTES / BULLET POINTS QoN=® =g » BT 50T

Membrane = selective gateway; wall = support; nucleus = DNA and gene
control.
28 = 303,03 ©,0; DI = e35393; Feor3,3 = DNA ) 23ex® dadroZeo.

Mitochondrion = major aerobic ATP production; chloroplast =
photosynthesis.

23),3,0e30083,035 = €353)233BT0T &) ATP VSR, 8REBCRETITY = BFOBV0BeRES.
RER = many secretory proteins; SER = lipids, calcium handling and
detoxification.

RER = €93¢8 DB360 30,£83ex°12Y; SER = HATRD, 596,030 JBFSBES 23) dRIeI0TES.

Golgi = modification and sorting; lysosome = acidic digestion; ribosome =
translation.
Moe) = TOR,TES DB DoNEES; FB,0eR0,0ee3® = e3e))e0d 3ecar; Bj230exinesds® = 239=w033.

Vacuole = storage and turgor; tonoplast = vacuolar membrane; granum =
thylakoid stack.
O = Jor}® 03B BdNE0%; E30e3 e, = ST PT; MYIT® = G503 Tod.

EXAM MEMORY / 30¢ge 33=)

Before the test, redraw one plant and one animal cell and label ten components.
S0ed B0, 2,00 TFFB0e8 Y, 2,08 38,068 2332 B3, 2NN, THABR.
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EXAM PRACTICE * PART 1 OF 8

Cell Organelles — MCQs
&nreznonnd — @ esad), FJnd

QUESTIONS 01-07 » CHOOSE ONE ANSWER / 2030 300d50@ ev3d eﬁo&)&m&

Which structural arrangement is the main framework of the plasma membrane?
09709, SBPV0D 23008 Tedo FES 03HTH?

A. Cellulose microfibril sheet B. Chitin crystal lattice
Bendnes® Bpg o P B3° 3833 2500

C. Phospholipid bilayer D. DNA double helix
FOBRLOAT BTTW3 DNA B39

In a phospholipid bilayer, the hydrophobic fatty-acid tails point mainly:
aaﬁ@e@&a‘ BB, 2B BT 230N S08)e5N a3%E3 83,8 93:s?

A. Toward the bilayer interior B. Into surrounding water
DB 2.5, IO Qed 3R

C. Toward nuclear DNA D. Only toward cytosolic proteins
deor3d DNA 331} 8080323, 3pee3er’ 313N =03,

Who proposed the fluid-mosaic model in 1972?
197236) B33-23R0o5° RPEO03RY, 03593 B, HIBT?

A. Watson and Crick B. Schleiden and Schwann
TR D) 3,5 8 B° e Z°

C. Hooke and Brown D. Singer and Nicolson
BT BB 2300° donos &) ddee

Which molecule usually crosses a lipid bilayer most readily without a transport protein?
TonEs 3ee3en’ YW AT HHBEOBY, o3 eI0N B©23eIoN Toeds e9ead 03eH?

A. Sodium ion B. Oxygen
BeB0odro e903en® )T

C. Glucose D. Starch
nRdnec® &,

Which membrane protein mainly facilitates rapid water movement?
QedR 303 23031} Fa)EIeN FTeseres T @Re3en® 033edH?

A. Histone B. Aquaporin
SoBen® €959,330e0°

C. Tubulin D. DNA polymerase
39,20 O° DNA F08z3h3ez®

Facilitated diffusion is defined by:
DePes 3 B[R MDY 330e)TH?

A. Uphill movement powered directly by ATP B. Down-gradient movement through a protein
ed ATP door 99250 T B0 RLE3eR* T V25O BBIE) 2B

C. Membrane budding around a bacterium D. Protein synthesis on ribosomes
239,3,£00359E3:3Y, BZE BB 3eT0d0edS B;e80eRB,0ea35°3€) 53,0836 a3 ED

iyl The Na+/K+-ATPase usually moves, per ATP cycle:
Na+/K+-ATPase 3,8 ATP 238,3€) 03”3 e0N 03503 230:303HRY, e3mddnd?

A. 2 Na+ out and 3 K+ in B. 3 Na+ in and 3 K+ out
2 Na+ 3018, 3 K+ 2,91 3 Na+ 2,91, 3 K+ 3001
C. 3 Na+ out and 2 K+ in D. 1 Na+ in and 1 K+ out
3 Na+ 3318, 2 K+ 2,91 1 Na+ 2091, 1 K+ @03R
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EXAM PRACTICE * PART 2 OF 8

Cell Organelles — MCQs

&nreznonnd — @ esad), FJnd

UNIT O1 « CELL ORGANELLES

50/ 60

QUESTIONS 08-13 » CHOOSE ONE ANSWER / 2030 300d50@ ev3d eﬁo&)&m&

Net water movement into animal cells is likely in which solution?

29,£88,0e8RIN DeDR 2.83), 2.933e8 035083 09,36003E) TG?

A. Hypotonic
B 0eed ez

C. Strongly saline
3ec3, V), T30

Exocytosis occurs when:
2)800,£e3693) O3392397 R023IROITI?

A. A vesicle fuses with the plasma membrane
183853 Y, WPVCO3R0AR FJedrson

C. Water moves into a vacuole
eB) BIFPIAN 23DBd3N

B. Hypertonic
BT0°e e

D. Any isotonic solution only
0B0ee30e5° 9,3£9T3E), 3503,

B. A nucleus breaks into chromosomes
BeoT3 Ba3) BRL3REBRE TN 2ut30dneont

D. A ribosome binds mRNA
qjmemew MRNA 1} es0&da0n

The main structural polysaccharide of typical plant cell walls is:
DTN I B0e8 DI &), Te3038,8 BOTYBTTE® A30eHT?

A. Glycogen
R BReedt

B. Chitin
8e3n®

D. Cellulose
ﬁenaeimefo—s

The middle lamella joining adjacent plant cells is particularly rich in:
=B,3 BRBeBRFRY, 220eBDS ek @mesrid) ddesszionN 030 9h3?

A. Haemoglobin
&ezdnerteds®

C. Cholesterol
BpeS3000°

Lignin is commonly associated with:
ONR® mmﬁémﬂ 0339 3B, B0200RTI?

A. Animal plasma membranes
,e8810¢8 @9, WPV

C. Thickened secondary plant walls
DR R I B,Be0d DZrisd

B. Glycogen
i BRede

D. Pectic substances
B3 DBENRR

B. Ribosome subunits
quﬁmeﬂfaedf VB EIBNLD

D. Mitochondrial matrix only
23)63,0€52083,0e5° 359633 3398,

The cytoplasmic channels connecting neighbouring plant cells are:
T3, BB ReBRYRY, SoTBEDES 810e3T,33; FoenedNnwd 03e)ed)?

A. Plasmodesmata
mjiraéeémém

C. Grana
M,

B. Cristae
gRried

D. Nuclear pores
8eor3® Bogned
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EXAM PRACTICE * PART 3 OF 8

Cell Organelles — MCQs
&nreznonnd — @ esad), FJnd

QUESTIONS 14-19 » CHOOSE ONE ANSWER / 2030 300d50@ ev3d eﬁo&)&m&

Plasmolysis is observed when a plant cell is placed in:
VBB, 0339e)TTE) WEIYN TYRRLDDT® FoEDFL3?

A. Hypertonic solution B. Very dilute solution
ByB0°eRedB® ta,z3E0 2BY 3 mo,=ed

C. Isotonic solution only D. Distilled water only
0300630ed5° T93eaR3E) 3303, 633 DeDIE) 3503,

Which feature best identifies the nuclear envelope?
800333 es30e0a3RY, MHTH 3R Swa); ©ges a3eH?

A. A single cellulose layer B. Stacked thylakoids

o3 SeyBre® BT o503 00dNL

C. Ribosomal large and small subunits D. Two membranes with nuclear pores
B3 eRdnesd® R Hone Tey VBT e BogROBR DT BpBRL

Which organellar region is central to ribosomal subunit assembly?
%a&me:—".\medﬁ T E3BNY 22BN msoémd 8e0T3,3 23 O339)T0?

A. Crista B. Tonoplast

8% eleoe Ty

C. Nucleolus D. Middle lamella
8eor3 33 D Tese

iy The chromatin material of the nucleus chiefly contains:
803,303 819,0a359837° B08)EI0N 03T, BROBI?

A. Cellulose and pectin B. DNA and associated proteins
B3 pe® 3y By DNA 23, 3020083 &peedenned

C. Lipids without nucleic acid D. Starch and chlorophyll
[R33° AT AT &, D) BRLERHL*

Which molecule normally leaves the nucleus to guide cytoplasmic translation?
80e333,3 23900303, e BBes Jerden Tz eN 0B BDR 035e e BRTTIT?

A. Cellulose B. Starch granule
Jendnex® &, BED

C. Messenger RNA D. Chlorophyll
Totdedzomd3 RNA BRedRe*

The folds of the mitochondrial inner membrane are:
23),63,0059083,03503 2,.8BPB03 DRIRYIY, HF0xd 3803IYB?

A. Grana B. Cisternae of Golgi
9,39 M) JJIENLD

C. Tonoplasts D. Cristae

3 0eRd ReaIONRD 33D
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EXAM PRACTICE * PART 4 OF 8

Cell Organelles — MCQs
&nreznonnd — @ esad), FJnd

QUESTIONS 20-25 « CHOOSE ONE ANSWER / 2030 300d50@ ev3d eﬁo&)&m&

The citric acid cycle of eukaryotic respiration occurs mainly in the:
0300590 03,0ee35° BITIT RE3B® eged) 238, Ba)eon 1R Jeded?

A. Thylakoid lumen B. Mitochondrial matrix
0503 2,%8B3 23)63,0€30083,035e7° 239,635
C. Nucleolus D. Golgi cisterna

Beo3 33 M€ JJ,JoE

The final electron acceptor in the aerobic mitochondrial electron transport chain is:
B8 WIF03 dgjéifaeamo&;,ojoe)s aéa%ms TNES03) €903 @68%36 QL30T 035 T?

A. Oxygen B. Carbon dioxide
3323 BOWER® Bje98, w°

C. Nitrogen gas D. Glucose

e neesn’® ede nRdnex®

ATP synthase in mitochondria operates mainly in the:
ﬁgjé&raeaao@ojaad ATP &ot3es dma)z@aﬁ QHI?

A. Cellulose wall B. Nucleolus

Jeaye3pexs 98 80333

C. Golgi trans face D. Inner mitochondrial membrane
M0 39,75 B0 3)630e5008,033003 2,993

What evidence supports the endosymbiotic origin of mitochondria?
23)£3,0e50083,03500 €9080Be3e3S Sperd, 0303 Tog 23020DIT?

A. Cellulose outer wall B. No genes or ribosomes
B8NS Seyeee® DI 220 e95ed0 Gl ednesls® 9Bt
C. Own DNA and bacterial-like ribosomes D. Location within the nucleus
3,03 DNA 3) 259,3£0035E0300a3 GR3nednesss*ned 8eor3 83 RINS TS

A yellow-orange pigment-rich plastid in a ripening fruit is often a:
B3 BOBADS BLD-3ZF SearB3 ey B3T3 @RE® o3 EeN 0drosdch?

A. Chromoplast B. Amyloplast
EReedneTTg esedySneaas
C. Mitochondrion D. Nucleolus
a330e5908,035 8eor3 33

Which plastid is specialized for starch storage?
&3, BORBERN DBeRNPOB YR, 030T)R?

A. Chromoplast B. Peroxisome
B2£a300e35, BodBee

C. Lysosome D. Amyloplast
SR ed e e9a3y 3 Peen s
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EXAM PRACTICE * PART 5 OF 8

Cell Organelles — MCQs
&nreznonnd — @ esad), FJnd

QUESTIONS 26-31 » CHOOSE ONE ANSWER / 2030 300d50@ ev3d eﬁo&)&m&

The stacked thylakoid structures inside chloroplasts are called:
Be80eeRRER PPN 050035 ToBNRPY, HI0wh 3BBT?

A. Grana B. Cristae

Moo 3R

C. Chromatin D. Nuclear pores
BRLI0EINE 8eor3 @ B0z n%d

»yA The Calvin cycle mainly takes place in the:
FO0° 238, BaeN YD) IBA3NIL3?

A. Chloroplast stroma B. Inner mitochondrial membrane
BRednesnRy, B,eedm 3)£3,0e30083,033003 2,993

C. Nuclear envelope D. Lysosome lumen

Be0r3,B €330 BB 0eR0ee3° 2.9B0B0

Light-dependent photosynthesis occurs primarily at the:
IR, 9300 BFoBR0BeREBOD 308) J& 0350HTDH?

A. Nuclear lamina B. Thylakoid membrane
Be0TB 39,0 G503 33

C. Cellulose wall D. Golgi trans network
Jeneex® DY MO0 E32,78 2390

Why does rough endoplasmic reticulum appear granular?
Ox° cnot:&raemm%éss 88&69)356 Bea030B 30N FEARD FITEIIED?

A. Embedded chloroplasts B. Surface-bound ribosomes
€903R€ 83 BREBRET/ITHNRLD a”oeeBéejﬁ €908303 %a&meﬁmedfﬁ%ﬁo
C. Cellulose fibres D. Nuclear chromosomes
Jenedeex® 3oned BeoT3 B B3PI

Which function most strongly matches smooth ER?
03503 Zo0dE BR,3® ER i} €93,03 BoBE035en13u3?

A. Translation of mMRNA on attached ribosomes B. Lipid synthesis
90833 B3 ed0eadr® e MRNA 23z00383 T BoJemes

C. Storage of chromosomal DNA D. Formation of grana
BRe3Re3esd® DNA Son® M9, EIIEED

Sarcoplasmic reticulum is chiefly involved in:
mﬁfaefmmf%ésﬁ‘ 8&&50356 ma}émﬁ 033033 Fo0aES, B0200RRT?

A. Chlorophyll synthesis B. Chromosome replication
8ReCREHOF JoJewEd Beednednesd® 5,383

C. Calcium storage and release D. Starch digestion

B0 030 Jon® I DRNAR &3, 29eeaE
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EXAM PRACTICE * PART 6 OF 8

Cell Organelles — MCQs
&nreznonnd — @ esad), FJnd

QUESTIONS 32-37 « CHOOSE ONE ANSWER / 2030 300d50@ ev3d eﬁo&)&m&

The ER lumen is continuous with which region through the nuclear envelope?
Eeor33 €9:30600 308 ER 2.98080 0350:3 3¥nodt AC080e30NE3?

A. Perinuclear space B. Nucleoplasm
8e0r3 303 IO B3 SIS I 803,303

C. Mitochondrial matrix D. Chloroplast stroma
23310050083, 030e5° 3335, Bnednesm s B9,

Which proteins are most typically synthesized on ER-bound ribosomes?
ER 1} e908303 323,0eR30ee37 1) m0e350r3e30N 0350e3 230,836 Tied Sodedndarorhges?

A. All cytosolic enzymes exclusively B. Nuclear DNA strands
Q) BB, 3eNntd 303, 8e0r3,3 DNA 338910

C. Proteins destined for secretion D. Cellulose microfibrils
33608, 036D B eE3eRTIR Seydnes® Bng odrieh

The receiving face of the Golgi apparatus is generally the:
Mo€) GUBBTEIT RLFOE 30D mabadéaaﬂ 03393)?

A. Trans face B. Tonoplast
£39,95 0D 3,003,009
C. Inner mitochondrial membrane D. Cis face
33),63,0€59083,03500 2.92300 T BV

Which route best describes secretion of a newly made protein?
BRITIN QDS 30,083ex° Bz369T3 BOO3IT varte 0350 Td?

A. Golgi = nucleus - chloroplast = wall B. Lysosome - DNA - ribosome - wall

mg) - 3eoBB — BREBCRETIT, - DI B 80eR3,06535° — DNA — Bje3nednesds — 88

C. Mitochondrion - vacuole = nucleolus D. Rough ER - Golgi = vesicle -» plasma membrane
R)e8e3008,03% — BT — Beor3 38 35° ER - mo€) - 838 - @D, IRV

Flattened membrane sacs of the Golgi apparatus are called:
me) eVBFTEIR 3B 3033 FRT BeoniBY DIZ3?

A. Cristae B. Grana

3Rnd 9,59

C. Cisternae D. Plasmodesmata
dZJenied m(ﬁ’uaéeémém

tyA In plant cells, Golgi bodies help produce and distribute:
R Bre3ndd) Md) $e3BNw Bwa)aoN HIIY AWER DZOTZS?

A. Some wall polysaccharides B. Most nuclear chromosomes
B3 80e83 DITBT TR T3 50T, BLIPeREITIXD
C. Mitochondrial cristae D. Chlorophyll in thylakoids
23)e30e5008,03e5° RN Go5a03¥Re Eednder
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EXAM PRACTICE * PART 7 OF 8

Cell Organelles — MCQs
&nreznonnd — @ esad), FJnd

QUESTIONS 38-43 « CHOOSE ONE ANSWER / 2030 300d50@ ev3d eﬁo&)&m&

Lysosomal hydrolytic enzymes generally work best under:
B3¢0 20:e3ers 3egneh PSR EN 035Es J30HE) euZehesoN FOT 3rZ:s?

A. Strongly alkaline conditions B. Complete dehydration
3ez3, ZpOead BORBNED TVoTREFE edRT 3

C. Intense illumination only D. Acidic conditions

3e33, 23933) 3503, esead HOYBNRL

Which cell function involves a lysosome fusing with a phagosome?
egjﬁfaex"uaedsﬁ cp—a?sﬂraeﬁraedssﬁraoaﬁ a3 3,003 0359, FooBRT?

A. Chromosome segregation B. Photosynthetic carbon fixation
Bl neinesss® 23eme Tt BBBR0BeRB FordrR® QDeBTED

C. Digestion of engulfed material D. Formation of thylakoid grana
0NT BEBET 23ecae I%E)EDOSJ: MD,9 DeIIVEED

Selective autophagic removal of damaged mitochondria is:
BIANRO0T 23,830e50083,0350e3:3), €303),03) e3830e539,23d0T BREDBIBRTRY, DINFT?

A. Mitophagy B. Pinocytosis
2,3 nez23 A3 0e3E30edT°

J ) )
C. Plasmolysis D. Transcription
TRBRLIIT® ERNIZH°

Which statement about ribosomes is correct?
B2l e 0es3s e 2073 S00350T BeDd a3)?

A. They are double-membrane ATP factories B. They are non-membranous and make proteins
e953) B3p303 ATP Zoaseened 0933) BPBCTE33oNT) 53,063° AeDEDIZES

C. They make cell-wall cellulose directly D. They contain chlorophyll

€953) 3eTooN ﬁe»zseiraem—s D ADERDIE 0953) BREBREF BP0

What are the subunits of a typical eukaryotic cytosolic 80S ribosome?
D9309R; 0315 0030ee35° 80S Eedr e, 323 e 0essi*s enaEmsresanwd 0350ed)ed)?

A. 50S and 30S B. 60S and 405
505 &3y 305 605 03y 405
C. 70S and 10S D. 40S and 30S
70S &3y 10S 405 3y 305

A polysome is best defined as:
Z0)BNETR BO030E e9FE 0339 T?

A. Several ribosomes translating one mRNA B. Several mitochondria sharing DNA
2,0t3¢ MRNA 230530030=0a3 €9:3¢3 Jjel e neadr ®ried DNA 30238093 e9:3¢3 23yt ez008,0350m%b
C. A stack of chloroplast thylakoids D. Two Golgi cisternae joined together
B10eB800eaRE, G503 0B 303 TR Mo&) ABIENTD
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EXAM PRACTICE * PART 8 OF 8

Cell Organelles — MCQs
&nreznonnd — @ esad), FJnd

QUESTIONS 44-50 « CHOOSE ONE ANSWER / 2030 300d50@ ev3d eﬁo&)&m&

Which pairing of bacterial cytoplasmic ribosome and subunits is correct?
239,3e00d0 B0e30 a3, Gl et nead® ) evEHeszny BO03RE 2ed ade)y?

A. 80S = 50S + 30S B. 70S = 60S + 40S
80S = 50S + 30S 70S = 60S + 40S
C. 70S = 50S + 30S D. 90S = 60S + 30S
70S = 50S + 30S 90S = 60S + 30S

The membrane surrounding a plant central vacuole is called:
37,3 Zeows, BRIAAD IO LRV, HIIYZB?

A. Plasmalemma B. Nuclear lamina
99,3359, 800038 €39;c0R0

C. Tonoplast D. Crista
3,063,003, 33,

Which role of a large plant vacuole helps keep leaves firm?
Bed I3 3-5eI03) 03ee Fo0E SNRBRY, re303NdTen STe3nZs?

A. Producing chromosomal DNA B. Maintaining turgor pressure
BRe3Re3es3d DNA Js3rored Fo® 2,33 YLD

C. Assembling ribosomal subunits D. Running electron transport in cristae
Be8 e300 eVmE e3s eeres 3RS aée%as TINES IBR)TD

Al Contractile vacuoles in many freshwater protists mainly perform:
293368 QDR eE3TNRY FBoBnee3sd BTHIAN 38 B A3)T?

A. Light harvesting B. Osmoregulation by expelling water
23493 JBHRABVIS QeT, BHTHS BOTTS RO D00IES

C. DNA replication D. Translation

DNA 5,333 239230033

Which list includes only double-membrane organelles?
03503 363,03>€) DFHPET evonizried =3, Bl?

A. Golgi, lysosome, vacuole B. Nucleus, mitochondrion, chloroplast
md), BRB10ex30ee3r®, BREA Beor B, 23e3,0e50083,03%, BeBReERRS

C. Ribosome, nucleolus, wall D. ER, Golgi, plasma membrane
323 e 0es®, 300333, DI ER, o), &9, &3

Which organelle-function match is INCORRECT?
035e3 e90nE-Z0E 20l 3z39,Ne3?

A. Ribosome — protein translation B. Lysosome — intracellular digestion
c’g‘)z&raeﬁraedf — RP,E3eR° 20033 egjfxraeﬂraedsﬁ — 50e3BRINS 23ecar

C. Chloroplast — photosynthesis D. Golgi apparatus — main site of ATP synthesis
8RBT, — BTIBB0ZeRES &) euEBEd — ATP De35reass s3a); 3

Which is present in both typical plant and animal cells?
R B TB) T,£38:0e8 HTBTR, 03T AZI?

A. Cellulose wall B. Chloroplast
Jenenex® D BRedRems

C. Large permanent central vacuole D. Mitochondrion
Bng 2033 50003, BTG 3)edeza08,03%

Raman Tutorial 8217670405-6361153623 CELL ORGANELLES | 56



GENERAL SCIENCE / BIOLOGY ¢ 2333 UNIT 01 » CELL ORGANELLES 57 / 60

VERIFIED ANSWERS ¢ PART 1 OF 4

Answer Key & Explanations

ev3oneh wHa) DSSEBrizd

ANSWERS 01-13 / English + Kannada reasoning

Q01 C — Phospholipid bilayer

The plasma membrane has a phospholipid
bilayer with embedded proteins.

DP9, BPBODE) 30,0636 [FeDTD HoBRLONTE®
HBTTIR.

Q02 A — Toward the bilayer interior
Hydrophobic tails face inward away from

aqueous surroundings.
20)80ed 230N QedJonB BTN 2PBRINIES.

Q03 D — Singer and Nicolson

Singer and Nicolson described a fluid lipid
matrix with membrane proteins.

Q0no® BIY, AERE® B3 NI B3 AHE®

T BB 0Dy, BORTD.

Q04 B — Oxygen

Small nonpolar gases can cross the bilayer by
simple diffusion.

ey, e953,e0d e9ONR VB BVTeR0R QTETBY,
0EDIEI.

Q05 B — Aquaporin

Aquaporins are selective water channel
proteins.

€9359,530eDT XD €903),03) DeDR 2393° 230,0e3e°NLD.

Q06 B — Down-gradient movement
through a protein

Facilitated diffusion uses channels or carriers
without direct ATP consumption.

DoDed 3 B;B0ear3e) 3ea ATP 20350)T3 25038° e953e30
DBBNFRY, WFIYT.

Q07 C — 3 Na+ out and 2 K+ in

The pump exports three sodium ions and
imports two potassium ions.

83 BoR) D BeeR0dho 9035 NP, BRTA ) DT
BEIYR030 903RTIBRY, 297 TINZT.

Q08 A — Hypotonic

Hypotonic media promote water entry and cell
swelling.

3,2300e830e3° 3053 ehEd) VD BE3ed ) Eeeda

eV FoDRY, BeBITI.

Q09 A — A vesicle fuses with the plasma
membrane

Exocytosis releases vesicular contents after
membrane fusion.

RPBNY T003ez303 So3T 208T,EeSe) QHE3TH
2PBBN[IY, BRTHIRDIA.

Q10 D — Cellulose

Cellulose microfibrils impart tensile strength
to plant walls.

Sendres Jpg Bodnw SFRIR Badne 20 eI,

Q11 D — Pectic substances

Pectins act as cementing components in the
middle lamella.

mdéﬁésedg BERNR 2erEEs0 TWIGENPINGS.

Q12 C — Thickened secondary plant
walls

Lignification strengthens many xylem and
supporting-cell walls.

ONDe3TeD e9:3e3 dde)o DB 53203 EReBNINBY,
2OBRDI.

Q13 A — Plasmodesmata
Plasmodesmata cross plant walls and link
adjacent cytoplasm.

RB0,018709,€30 TRAZODRY, T083 8,33 B0eBT3R Y,
TOBBERDIEI.
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ev3oneh sHd) DSDBrich

ANSWERS 14-26 / English + Kannada reasoning
Q14 A — Hypertonic solution Q21 A — Oxygen
Water loss in a hypertonic solution pulls the Oxygen receives electrons and protons to
protoplast away from the wall. form water at the chain terminus.
ByB0%30eT° 19,5360 Ve Iy, 23ea3B a3 eion3y, JIOBDOD 08B, e3:3)235) DSFYI® ) FPeEs*
DID0T BRT SBT3 DB Aedd TRDDIT.
Q15 D — Two membranes with nuclear Q22 D — Inner mitochondrial membrane
pores ATP synthase is embedded in the inner
The nuclear envelope is a double membrane mitochondrial membrane.
pierced by nuclear pore complexes. ATP &0t8e 53),£3/0¢5908,0350% 2.9a3RBADE)
8e0R3 3 e3:30£93) G053, Bodesas RO B3PV 0339ATS. 2903 B30AE.
Q16 C — Nucleolus Q23 C — Own DNA and bacterial-like
Nucleoli produce rRNA and help assemble ribosomes
ribosomal subunits. Mitochondrial DNA and ribosomal features are
8e03838:3) rRNA Qe Gjededoesds® evmz essnd consistent with bacterial ancestry.
2300331 33 T. 3)ednez008,00e* DNA H3) dielnednesd egrarnied

29,3,00350 BPSeI B, BPoDSIMHISI.

Q17 B — DNA and associated proteins

Chromatin is DNA packaged with histones and Q24 A — Chromoplast

other proteins. Chromoplast carotenoids give many fruits

Eee3ioedn® BRRED® Hore VST Fpeeserridoodn orange, yellow and red colours.

2 peBeror DNA esAd3. B12,0e300€EY Y, TYBReESTOITNRR 93638 BEWNRON 33T, BHD
RB) Bosd) 2069 eS8

Q18 C — Messenger RNA

mRNA carries coding information from nuclear Q25 D — Amyloplast

DNA to cytoplasmic ribosomes. Amyloplasts are colourless plastids that

MRNA 8eot3 s DNA 03 &358& 30, 80e383,:3,33 accumulate starch.

SR ReRpessiion oNLIL. ey BnempREneh &, SonBrbE L2608 R E RTINS,

Q19 D — Cristae Q26 A — Grana

Cristae enlarge inner-membrane surface for Grana are stacks of chloroplast thylakoids.

electron transport and ATP synthesis. 2,30 8ReBRETITES B0B03 ToBrieoNas.

3N B35, 3° Toried sZy ATP Qedroread, 2,903 sded, |

QeeaE BeRI:L.

Q20 B — Mitochondrial matrix

Most citric-acid-cycle enzymes are in the
mitochondrial matrix.

Q83 e933) 233,03 203Zed gD 23y ednezo0B,0Hex
59,8355 3.
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ev3oneh wHa) DSSEBrizd

ANSWERS 27-38 / English + Kannada reasoning

Q27 A — Chloroplast stroma

The carbon-fixation reactions of the Calvin
cycle occur in the stroma.

5O 3BT FoweD® {0eETED 3,03rieh BReIne)
SB30IEI.

Q28 B — Thylakoid membrane
Photosystems and associated electron
transport proteins lie in thylakoid
membranes.

ReEdReRT TR ) FooH3 CDGBE%RSG Epiptx)
eE3eNRD TBy0B03E FPCRTE:I.

Q29 B — Surface-bound ribosomes
The attached ribosomes produce the

characteristic rough appearance.
906303 §j23,0er30ea35 %D B, 2,083 Bz JerdrZs3.

Q30 B — Lipid synthesis

Smooth ER is a major site for biosynthesis of
certain lipids.

RBR,3° ER B3) OB SoBemedod s30a); &9e30N.

Q31 C — Calcium storage and release
Muscle sarcoplasmic reticulum regulates
calcium for contraction.

T30 ToBReEYR,T® BEBYIRF [FoB2dRE, F9,0,030
Q003 DIT3.

Q32 A — Perinuclear space

The ER lumen is continuous with the space
between nuclear-envelope membranes.

ER 2,980303) 56033 €3:3069T3 BB RRVNP ST
R9BR0B AT03TENT.

Q33 C — Proteins destined for secretion
Secreted proteins usually enter the ER during
synthesis.

RVE3e0 TRLE3TTIRD D3I} eI0N Sodemed0d> e3edode ER
B,23edTIE3.

Q34 D — Cis face
The cis-Golgi receives transport from the ER.
&3°-M€) ER DoBd Tmerened=y, e30=0333.

Q35 D — Rough ER - Golgi - vesicle —»
plasma membrane

The secretory pathway runs from RER via the
Golgi to membrane-fusing vesicles.

B30 rertesd) RER dod moe)ad Sueerd 3pdh Seddes
E3BRBTEN B33

Q36 C — Cisternae

The Golgi is composed of stacks of flattened
cisternae.

Mo 2353033 AYRENS 0ddbor BRZRPoRT.

Q37 A — Some wall polysaccharides
Golgi bodies package pectins and
hemicelluloses destined for walls.

Mg $e3anied DN eV3ed3 B D)
BNTBB T TNLY, 209,5° PEIFS.

Q38 D — Acidic conditions

Proton pumps acidify lysosomal interiors for
acid hydrolases.

LR,e3R* ToYTieh eehead O eBE Bendn

B3 B10e30ee3® 2,89230M e300 POTZ:3.
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ev3oneh sHd) DSDBrich
ANSWERS 39-50 / English + Kannada reasoning
Q39 C — Digestion of engulfed material Q45 C — Tonoplast
Phagosome-lysosome fusion enables The tonoplast is the membrane delimiting the
digestion of ingested cargo. plant vacuole.
méﬁmeﬁmedsﬁ 3y, e@,ﬁroeﬁmw [eBR)TO0T 2.¥1 P03 3,00:3,0€53,5, T BIHIA0DRY, e5z30=e3 2PB03NTI.

TTFE 2BeEMITI.

Q46 B — Maintaining turgor pressure

Q40 A — Mitophagy Water-filled vacuoles press against the wall
Mitophagy is the selective recycling of and generate turgor.

mitochondria. ed0T 20T BTN D0 eeed 2.3 orieo®
23e300e59,23 23)E3,0e50083,0350M1%} e303),03) HTH2)PE03NE. V08DV ES.

Q41 B — They are non-membranous and Q47 B — Osmoregulation by expelling
make proteins water

Ribosomes translate mRNA and are not Contractile vacuoles remove excess water
bounded by membranes. entering freshwater protists.

3e8ex3,0ea35°Reb MRNA 239530038 S330w3:8 &3y T0BRe23T BIFIINLD Q&N BPRLEITININ 20T B2 =0
BPBAMOE ese3Zezone). Qe3RY, BRTHIBIA.

Q42 B — 60S and 40S Q48 B — Nucleus, mitochondrion,

A eukaryotic cytosolic ribosome is 80S and chloroplast

has 60S and 40S subunits. Nucleus, mitochondrion and plastids have two
0305,00300835° 8RBT, G2 ned ez 80S esNa) 60S bounding membranes.

800033, 23),630€52083,035 ) TRE NN ST e3e30e0

SR 40S VB e3BRPRY, BROIT.
RPBND3.

Q43 A — Several ribosomes translating
one mRNA

Polysomes permit simultaneous translation of
a single mRNA by multiple ribosomes.
D0DB0ea35°Nd 2,0t3¢ MRNA 0D, Berzd) Felnednesdsr*ned
2,003€ 23e83 230=0030TVeN TS

Q49 D — Golgi apparatus — main site of
ATP synthesis

Mitochondrial inner membranes, not Golgi
stacks, synthesize most aerobic ATP.

Me) BBORYR), 233,830e52083,03 2.PPBNRLL B2
83)23T5003 ATP QeDderDIE3.

Q44 C — 70S = 50S + 30S
Bacterial cytoplasmic ribosomes are typically
70S and contain 50S plus 30S subunits.

mitochondria for aerobic respiration.

239,3,£0035003 B0e83e3; FelmeRdnesis® ToedoReon 70S
T 0B, T,EENTVBETY, TR eIN e3e3)2TT03

5
= 3
e 50S Bone 30S VT EIBNRBRY, BRODIE. 88, s 0B iR oS,

Q50 D — Mitochondrion
Both plants and animals commonly contain

BALANCED: A=13*B=13C=12°D =12 » TOTAL 50
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