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« MITOCHONDRION o .

- ILiS red-Shaped or Spherical
- It CONSIStS 6F tWO LaYers 6f membranes, whiCh dre the Smeoth euter membrane and

feLded inner membrane
- contains enzymes that PLay a reLe in ceLLuLar respiration

- A Site that 9generatces energy through the 9Lucose oxidation 1
Process during ceLLuLar respiration

- Ener9y reLeased in the form of ATP MOLECULES (adenesine |
triPheSPhate) to be used bY the CeLLS

o — CENTRIOLE
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- SMALL cyLindricaL cempenents that exist in Pairs in animal CeLLS
-Mdde up of compLex arrangement of micretubuLes
- DOES not exist in pLant CELLS

- Ferms SpindLe fibre during CELL diviSion in animal CeLLS




- GOLGI APPARATUS jsw

- CONSIStS Of a StAcCK of ParaLleL flLattened SAcCS that are coated by ad SingLe ceLL membrane
-New membrane is added at ene end 6f the GOL9i apparatus and VESiCLES bud 6ff £frem the
other end.

- PreCesses. modifies, Packs and transperts Chemicals Such

as pretein, carbohydrate and 9Lycoprotein (combination 6f
carbohydrate and pretein)
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=== PLASMA MEMBRANE

plasma
membrane

cytoplasm

outer environment

-outer membrane that surreunds the entire centent 6f CeLL
-Mdde of Proteins and PheSPhELiPidS

- Thih and eLastic fiLm
- Partially bermeable

- Separates content 6f CELL From the =
externdlL envirenment | qu"'/ll

- CONEreLS moevement of substances

inteé and out of the ceLL

- ALLOWS exchange of nutrients, respiratory 9ases

| and waste materials between CeLLS and their surreundings
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LYSOSOME |

- SMALL SPhericalL Sac encLesed in a SingLe membrane
- contains hydreLytic enzymes

lysosome

- HYdreLyses compLex erganic meLecuLes Such as pretcein, |

NUCLEiC acid and LiPid

- Breaks dewn bacteria and compenents of damaged CELLS {
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' NUCLEUS

nuclear

membrane

chromatin =T

nucleoplasm

nucleolus
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- Lar9gest compenent in the ceLL
- SPhericaL, cempressed and encLesed in a nucLear membrane with many Pores
- Theé hucCLeus containS Chremesemes, nucLeeLus and nucLeepLasm.

and metaboLic function

- CONLroLs aLL CeLL activities
- HAS chremesemes that centain

deexyribonucLeiC acid (DNA). DNA determines the CeLL characteristics
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| RIBOSOME s o

reticuLum er exist freeLy in the cytorLasm,

- SMALL. cempact and SPhericaL 9ranuLes
- CONSIStS of Protein and riboenuclLeic acid (RNA)
- Rib6S6MES Are present on the surface 6f the reugh endepLasmic

ribosome
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- CONSIStS Of A SYSstem of interconnected foLded fLattened Sacs

- EndepLasmic reticuLum membrane iS continueus with the hucLear membrane.
- There are two types of endepLasmic reticuLum:

- RoU9h endepLasmic reticuLum has rib6semes attached to the surface

- SMOOth endoPLASMIC reticuLum dees net have ribesemes

smooth endoplasmic reticulum

rough endoplasmic reticulum

. The transport system within the ceLL quﬂ'/l
. Provides a wide Surfdace for enzyme

attachment and biechemical reactions '
- The reugh endepLASMIC reLicuLUum transperts
Preteins synthesised bY ribesemes.

. The SME6th eNdePLASMIC FELiCULUM SYNthesises
and transperts gLycereL and Livids. and carries

out the detexification of drugs and metabeLic bY-

Proeducts.




nuclear membrane

l vacuole
nucleolus

nucleus
chloroplast

endoplasmic
reticulum

cytoplasm

Golgi appratus -

mitochondrion

cell wall

plasma membrane
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coropiast | | CHLOROPLAST

- ovaL shared

- CONSIStS of twe Layers of membrane

- contains ChLOroPhYLL Pigments in the 9rana that
9ive pLants a 9reen ceLour

I ‘ - ChLOr6PhYLL ADSEIDS SUNLIGht dnd CONVErts it te ‘

ChémicaLl ener9gy during PhoteSYNthesis..
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( VACUOLE )

- Liquid-fiLLed SAC. WhiCh iS the CELL Sap. i
- AvVacuoeLe is surrounded bY the toenepLast

membrane. i
-young pLant CELLS have many SmaLL vacuceLes

Whil€ mature pLant CELLS have a Lar9ge vacuole. !
- The vacuoLe in animal CELLS iS SmaLL.

- CELL Sap centainsS water, 6rganic acids, sugars, l

amine acids. enzymes, mineraLl SaLts, oxy9gen,
carpon diéxide and metabeLic bY-Preducts

Mm‘"/'/-

- water is abserped inte the vacuoLe pLant ceLL and
the CeLL becomes tur9id.

- In uniceLLuLar animats, the vacueLe contracts
during eSmereguLation. 6SMesis dand excretion. s
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cytoplasm [

- CONSiStS of a jeLLY-Like medium that contains
components of the suspended CELLS

- contains erganic compeunds (SUCh as pretein, LiPid
and carbohydrate) and ineryanic compounds
(Such as petassiumions)

i ‘ - ACLS aS d Medium for biochemical redctions in ‘
ceLLs

SUMMEL



[ CELL WALL

- A Streng and rigid euter Laver
-Made £from CeLLUL6SE fibre
- FULLY PErmeablLe

cytoplasm

plasma

poelioy

membrane

- Maintains the shape of pLant ceLLs
- Provides mechanical suppert te pLant CeLLS

1
‘ cell wall

= Ma E/ANDICONTRASTATHEICOMPONENTSE
EROENANIMACICELLSIANDIPUANTACELUS I

STUDYWiTHADMIN - NS

endoplasmic reticulum and ribosomes.

¢ Has afixed shape

¢ Has acel wall

¢ Has chloroplasts

¢ Has a large vacuole

e  Stores carbohydrate in the form of starch
¢ Does not have a centriole

SIMILARITIES

Both cells are made of nucleus, cytoplasm, plasma membrane, Golgi apparatus, mitochondrion,

PLANT CELLS DIFFERENCES ANIMAL CELLS

Does not have a fixed shape
Does not have a cell wall

Does not have chloroplasts

No vacuole/if present, it is small

Stores carbohydrate in the form of
glycogen

Has centrioles




g 2.2 LVING PROCESSES 1h URICEUULAR o
- Oganisms

* Unicellular organisms are made Up of only one cell.

* Howeveyr, this cell is a complete unit of lige like multicellular
organisms.

*  Unicellular

* ovganisms carry out all life processes: respivation, movement,
nutrition, responding to stimulus, reproduction, growth and

excretion. -\
* Protozoans are the simplest Form of unicellular organisms. ,":’.‘.f

nucleus _ contractile
vacuole

contractile
vacuole

food vacuole
nucleus

pseudopodium




‘Movement

* Amoeba sp. constantly changes its shape when it encounters obstacles. Amoeba sp.

moves by extending out its psevdopodium (False Feet). This is Fol\lowed by the Flow of ?é Fg
cytoplasm into the extended psevdopodium. :
* Paramecium sp. moves using rhythmic cilia beats. S\ T

RESPONdING 0 smuLi .

* Amoeba sp. and Paramecium sp. respond to stimuli such as chemicals, touch or bright light
by moving away from the stimuoli.

RESPIRALION  Studuwithiadhoie — ws

* Exchange of oxygen and carbon dioxide gases occur through the plasma membrane by
simple diffusion on the surfFace of the cell

neiion @

* Amoeba sp. moves towards Food by extending its psevdopodium to

trap Food particles by phagocytosis (Figuvre 2.3). For Paramecium sp. the '
presence of cilium beat helps transger Food particles into the oval
gvoove.

* The fFood vacuole is combined with \ysosom The Food particles ave '
hydrolysed by the enzyme \ysozyme in the \ysosomes.

* The nutrients are absorbed into the cytoplasm N s o 3

* Undigested Food is discharged when the Amoeba sp. moves. Undigested
Food in the Paramecium sp. is discharged through the anus. ‘



lysosome

digested
food

nutrients absorbed
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* Ameobaoa sp. and Paramecium sp. grow by synthesising new cytoplasm

EXCREEION  Studywithachniv —vrs

* waste such as carbon dioxide and ammonia ave removed by difpusion.

* As Amoeba sp. and Paramecium sp. live in freshwater environments, watev will diffuse by
osmosis and Fil\l the contractile vacuole.

* when the vacuole expands to the maximum size, contraction occurs and water is excreted
Erom time to time.

{‘\ * This process is called osmovegulation




RepROdUCHON

* when the conditions ave suitable and theve is plenty of Food, Amoeba sp. And Parameciom
sp. Will reproduce via asexval reproduction that is binary Fission through mitosis

* Howevev, when the environmental conditions are not suitable, such as dry conditions, low
temperature and fFood shovrtage, the Amoeba sp. Forms spores that will only germinate
when the environment improves .

* For Paramecium sp., sexval reproduction, that is conjugation occurs when environmental
conditions are not suitable

Studywithadmive — ws

- Binaryfission 0000 Conjugation

TEA-REX




2.3 LIVING PROCESSES IN MULTICELLULAR ORGANISMS

e There are various types of cells in multicellular organisms which are different
in size, shape and arrangement

e The cell structure correlates to its function, and each type of cell is specialised
to carry out a specific function.

HuMman CeLLs

MUSCLE CELL "y
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e Arranged as multinuclear striated fibres
e Contract and relax to generate movement

NERVE CELL

e Long and thin in shape
e Functions in sending nerve impulses




WHITE BLOOD CELL

e Can change shape
e Functions in destroying pathogens
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EPITHELIAL CELL

e Thin and flat cells
e Coats the surface of organs such as the digestive tract

RED BLOOD CELL

e Does not contain a nhucleus
e Shaped as a biconcave disc
e Functions to optimise transportation of oxygen
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Has a long tail to enable it to swim towards the ovum in

the Fallopian tube
The head carries a set of chromosomes from the male

SIEVE TUBE ELEMENT

Y-
Long cylindrical tubes arranged from end to end

Transports organic materials from leaves to storage organs such as fruits

XYLEM VESSEL

Long, continuous hollow tube

Functions in transporting water and mineral salts from the roots to the other parts

of the plant




PALISADE MESOPHYLL CELL

e Consists of Long cylindrical cells, arranged vertically and close to each other
e Contains high chlorophyll density
e This arrangement allows maximum absorption of sunlight for photosynthesis.

SPONGY MESOPHYLL CELL ‘

e Cells are loosely arranged with lots of air space in between

e Large air space allows exchange of gas from the inside of the leaves to the palisade
mesophyll cells
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‘GW-\R CELL

e Modified lower epidermal cells with the thicker cell wall on the inner side
e Controls the opening and closing of the stoma. Stoma is the opening that allows the
exchange of oxygen and carbon dioxide




ROOT HAIR CELL —

e Has along projection which adds surface area for the absorption of water and
Mineral salts

CeLL OREanisation in humans

e Inmulticellular organisms, cells of the same type and performing the same
function ave organized into tissues.

e Tissues are a group of cells that have the same structure and function and
are arranged together to carry out a specific function.

* Inorganisms, tissues can be classified into four different types which arve
epithelial tissue, muscle tissue, nerve tissue and connective tissue.

o Epithelial tissue covers the outer surface ( skin ) and hollow surfaces in the
body (digestive tract and respiratory tract )

* The epithelial tissue structure is adapted based on its function

 For example, the epithelial tissue on the skin protects against infections,
injuries, chemicals and Dehydration

. Epithelial tissues that coat the trachea have projections Like
Cilia

ir, known as
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Epineld tissue covers 1he surface
of e mouth and 0esophagus

Epihelal tiszua covers the surfaca of

lungs, body cavities and biood vassals

Tachaa and bronchus

Epithalial 12508 Ines ubukes, gands

8nd Kidnay ducts

I 59U covars
tha smal intasting
FIGURE 24 Types of epithelal
ard muscle Gesees
Loz
KM




MUSCLE TISSUE

e There are three types of muscle tissue

e smooth muscle (fo\md in the digestive tract, blood vessel, urinary tract and
reproductive tract )

o skeletal muscle (found in Legs and hands )

» cardiac muscle (found in the heart wall )

shndgwﬁhadmin — ns




Contrachion and retaxation of smooth muscle
anable Irvolnkary acthities Such as perstalds

along the digasthe ¥act.

Skealetal muscie s Invoivad In controded movarment.

Skaletsl muecias contrect and relex to genarate
= - movement In bones and Imbs.

—
. ™\
SN
E o=\ Cardiac muscle bukds wats of e haart thet
S S  contract to pump biood 1o the whole body
s i S Cardiac muecie contraction Is Irvoluntary

Bt - <
.

. .

-

Nerve tissue

Nerve tissue is made of neuron or

nerve cells (Photogaph 26). Exch
neuron consists of a cell body and

nerve fibre called dendrite and axon.
Nerve tissues can detect stimuli and
then send nformation in the form of
an electrical signal (nerve impulses)
to the muscles or glands. Nerve tissue
regulates and controls body activity.
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CONNECTIVE TISSUE

|  ‘Loose connective tissue

It Links the epithelial tissue to the tissue below

’\i«md fixes the organs in their positions
C

| Fibrous connective tissue

These tissues form tendons and Ligaments. The
tendon connects bones and muscles while the
ligaments connect bones to bones
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| ‘Blood tissue

Blood plays a functional role in regulation,
transportation and protection

<h




‘Bone

Bone forms the body frame and protects the
internal organs

Adipose tissue

Connective tissues keep fat under the skin dermis
and the surface of all main organs
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Cartilage

Cartilage encloses bone tips to prevent the bone
from wearing out




TiSsUe OREanisation in PLaNts

& >

Maristam tissue Parmanent tissue
Apical | [ Lataral | [ Darmal Ground | Vascular
mearistam mearistam tissue | | tissue | | tizaue
tiszue tissua _
| Paranchyma tissue H EIyIarn tissue
f Collenchyma tisswe - " Phloem
~ tizsue
| Sclerenchyma tissue  — ﬂ
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PARENCHYMA TISSUE

e Functions to store starch, protein and water. This tissue can also carry out
photosynthesis.



SCLERENCHYMA TISSUE

e Functions in providing support and mechanical strength to all mature parts of the

SAL
XYLEM TiSSU

e The xylem functions in transporting water and mineral salts from the roots to other
parts of the plant. Ligneous xylem tissue wall provides support and mechanical
strength to the plants.
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PHLOEM TI3SUE

e The phloem functions in transporting organic matters such as sucrose from the Leaves
to all parts of the plant.

DensitY Of Certain celL comPonents
dhNd SPeCialised CeLL Functions

e Since the functions performed by cells ave different, some cells have a
higher density of certain cell components

e The density of a cell component in a particular cell is related to the
specific function of the cell..
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Function

Call componant found in
abundance

Sperm cell

Muscle cell such as flight
muscle calls in insects and Mitochondrion

birds
Plant meristem cell

Palisade mesophyll cell

Chloroplast
Spongy mesophyll cell
Pancreatic cell

Goblet cell in intestinal

epithelium and respiratory Rough endoplasmic reticulum
fract Golgi apparatus

Liver cell

Requires a lot of anergy to swim

towards the utanus and Falopian
tube to fertiize the secondary

oocytas
Requires a lot of anargy to
contract and relax to enabla

movement and fight

Requires a lot of anergy to camy
out active cell division process
o produce naw calls

Absorbs more sunlight to
carmy out the procass of
photosynthasis

Increases synthasis and
sacretion of digastive anzymes

Produces mucus

+ Metabolises carbohydrates

+ Datooafication of drugs and
poisons

““ sfudgwlﬂmdmm —ns




ca0iac muscle tissue

— i-l.l..ly\ Mv.ygq.
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* A9roup of different tiSSUes cembine toe form organs.

« 0r9ans perferm Specidl £Unctions ds d resuLt of the combination of tiSSUes
that form the oraan.

« For exampLe, the heart organiS compoesed of epitheLidl tiSSue, cardiac
MusSCLe tiSSue, connective tisSsSue and nerve tiSSue.

« The epitheLial tiSSue fiLLS Ub SPace in the heart

« CardiaCc muscLe tiSSue functions in PUmping bLood t6 the rest 6f the boay.

+ Connective tiSSUes SUCh as the bLe6d. connect the SYstems in the organ.

« Nerve tissue regurates the rhythm of the heartbeat.

Endocrine system

« Main function - coordinates bedYy activities wit*

. The endecrine 9Land that secretes Hormenes |
the nerveus system —

Respiratory system

« Trachea. neSe, LUn9s and diabhram

«  Main function - Exchange o6f 6xygen and carben
dioXide 9ases between the bedYy and excternalL
envirenment




Muscular system

« SkerLetaL muscLes, Smeoeth muscLeS and cardiac
MUSCLES

« Main function - contracts and reLaxes to produce
mevements in difFerent parts 6f the body

YY)

Male reproductive system

« Testes, prostate 9Land and Penis
« Maih function - preduces sperm and mate sex
hormone
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Female reproductive system

« 0vary, uterus, FaLLoepian tube, vagina and cervix

“ < Main function - proeduces evum and femate Sex
hérmenes




Lymphatic system

= ¢ SPLeen, LYmph nédes and LYmph VeESSELS
S - Main function - Maintains baLance 6f bodily
) fLUidS and prevents infectious diSedses

_—

e
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Nervous system

aktiviti badan
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« Otdk, Saraf tunjang dan sarar periferi
< Main function - Mengesan dan menghantar
makumatc daram badan serta mengkoordinasi




Blood circulatory system I

« Heart, artery, vein and bLood capiLLary
« Main function - TranSperts nutrients, respiratory
9ases and waste products

. Digestive system

« Mouth, 6€S6Phagus, Stomdach, Liver, Pancreas,
SmaLL intestine and Lar9e intestine

«  Main function - Di9eStSs £66d into a SimpLer form
for easy abserption
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Urinary system |7

« Kidney, ureter, urethra and bLadder
« Main function - ELiminates waste preducts such as
urea and uric acid from the bédy




Skeletal system

BOne, cartiLage. Ligament and tendon
Main fUNCtion - SUPPOrts the body. Pretects the
internaL er9ans and prevides a base for muscLe

adhesion

Integumentary system

« SKin

« Maih £UNCtLion - Protects the body £rem Physical
injury. infection and dehydration

Studywithocmive — ws




shoot
system

root
system

FIGURE 2.9 Two main systems in plants

The pPLant sYstem is divided into the Shoot SYstem and the rootl

system I

«  The Shoot SYstem consists of stems, Leaves, Shoots. fLowers |
and fruits. l

« Stems and twigs are subport systems that suppert the |
Leaves at a verticalL pesition te aLLew maximum abserpetion!
Of SUNLi9ht during PheteSYNthesis. !

« FLOwers are inveLved in the PoLLInation Process. !

«  The reot sYstem consists 6f aLL reots in a pLant that !
FUNCLION in abSErning water and mineral SaLts as weLL as
Providing SupPport £or pLants.
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