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« Allliving organisms can be grouped or 'classified’ using a classification system that

Common Features of Eukaryotic Organisms: Basics
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consists of five kingdoms. These five kingdoms are:

o

(e}

e}

o

o

e Thefirstfourkingdoms in this list (the animals, plants, fungiand protoctists) can actually be
grouped together, as they are all eukaryotic organisms (also known as eukaryotes)

Animals
Plants

Fungi
Protoctists
Prokaryotes

EUKARYA

PROTOCTISTA

FUNGI

e Eukaryotic organisms can be multicellular or single-celled and are made up of cells that

Animals, plants, fungi and protoctists are all eukaryotes

PLANTAE

contain a nucleus with a distinct membrane
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_ CELL ;
MEMBRANE
o NUCLEUS e
o CYTOPLASM e

YOURNOTES
i

o CELL WALL

_ PERMANENT
VACUOLE

CHLOROPLAST

#)save myexams

An animal cell (left) and plant cell (right) as seen under a light microscope. They are both
eukaryotic cells as they both have a distinct membrane-bound nucleus.

Prokaryotic organisms (also known as prokaryotes) are in a separate kingdomandare
different from eukaryotes as they are always single-celled and do not contain a nucleus
(instead, the nuclear material of prokaryotic cells is foundin the cytoplasm)

o Bacteria are prokaryotic organisms

e Prokaryotic cells are substantially smaller than eukaryotic cells
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1.1.2 Eukaryotic Organisms: Animals & Plants
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Animals YOURNOTES

¢ The main features of animals: !
o They are multicellular
o Theircells contain a nucleus with a distinct membrane
o Theircells donot have cellulose cell walls
o Theircells donot contain chloroplasts (so they are unable to carry out
photosynthesis)
o They feed on organic substances made by otherliving things
o They often store carbohydrates as glycogen
o Theyusually have nervous coordination
o They are able tomovefrom placetoplace

TYPICAL ANIMAL CELL

NUCLEUS @

RIBOSOMES
(ROUGH ENDOPLASMIC
RETICULUM)

MITOCHONDRIA @

o CYTOPLASM

#savemyexams

Atypical animal cell

Page 5 of 33

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

1, SaveMyExams

Headtosavemyexams.comfor more awesomeresources

Cell Structures Found in Both Animal and Plant Cells Table

STRUCTURE

NUCLEUS

FUNCTION

CONTAINS THE GENETIC MATERIAL
(DNA) WHICH CONTROLS THE
ACTIVITIES OF THE CELL

CYTOPLASM

A GEL-LIKE SUBSTANCE COMPOSED
OF WATER AND DISSOLVED SOLUTES
SUPPORTS INTERNAL CELL
STRUCTURES

SITE OF MANY CHEMICAL REACTIONS,
INCLUDING ANAEROBIC RESPIRATION

CELL MEMBRANE

HOLDS THE CELL TOGETHER,
SEPARATING THE INSIDE OF THE CELL
FROM THE OUT SIDE

CONTROLS WHICH SUBSTANCE CAN
ENTER AND LEAVE THE CELL

RIBOSOMES

FOUND IN THE CYTOPLASM
SITE OF PROTEIN SYNTHESIS

MITOCHONDRIA

SITE OF MOST OF THE REACTIONS
INVOLVED IN AEROBIC RESPIRATION,
WHERE ENERGY IS RELEASED TO FUEL
CELLULAR PROCESSES

CELLS WITHHIGH RATES OF
METABOLISM (CARRYING OUT MANY
DIFFERENT CELL REACTIONS) HAVE
SIGNIFICANTLY HIGHER NUMBERS OF
MITOCHONDRIA THAN CELLS WITH
FEWER REACTIONS TAKING PLACE
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Plants YOURNOTES

¢ The mainfeatures of plants: !
o They are multicellular
o Theircells contain a nucleus with a distinct membrane
o Theircells have cell walls made out of cellulose
o Theircells contain chloroplasts (so they can carry out photosynthesis)
o They feed by photosynthesis
o They store carbohydrates as starch orsucrose
o Theydonothave nervous coordination

TYPICAL PLANT CELL

CELL . o CHLOROPLAST
MEMBRANE
CELL WALL
(MADE FROM NUCLEUS
CELLULOSE)

RIBOSOMES ON
ROUGH ENDOPLASMIC e
RETICULUM

MITOCHONDRION

o CYTOPLASM

PERMANENT _
VACUOLE

#Fjsave myexams

Atypicalplantcell

Cell Structures Found Only in Plant Cells Table
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STRUCTURE FUNCTION
CELL WALL * MADE OF CELLULOSE (A POLYMER
OF GLUCOSE)

* GIVES THE CELL EXTRA SUPPORT,
DEFINING ITS SHAPE

CHLOROPLASTS * CONTAINS GREEN CHLOROPHYLL
PIGMENTS (TO ABSORB LIGHT
ENERGY) AND THE ENZYMES
NEEDED FOR PHOTOSYNTHESIS

A PERMANENT VACUOLE * CONTAINS CELL SAP; A SOLUTION
OF SUGARS AND SALTS
DISSOLVED IN WATER

» USED FOR STORAGE OF CERTAIN
MATERIALS

* ALSO HELPS SUPPORT THE SHAPE
EFTFHECELL

¢) ExamTip

-
You needto be able torecognise, draw and interpretimages of cells, so practice
drawing andlabelling animaland plant cells as part of yourrevision.
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Fungi

¢ Mainfeatures of fungi:

o

o

They are usually multicellular but some are single-celled (e.g. yeast)

Multicellular fungi are mainly made up of thread-like structures known as hyphae that
contain many nuclei and are organisedinto a network known as a mycelium

Their cells contain a nucleus with a distinct membrane

Theircells have cellwalls made of chitin (chitinous cell walls)

Their cells do not contain chloroplasts (so they cannot carry out photosynthesis)
They feed by secreting extracellular digestive enzymes (outside the mycelium) onto
the food (usually decaying organic matter) and then absorbing the digested
molecules. This method of feedingis known as saprotrophic nutrition

Some fungi are parasitic and feed on living material

Some fungi store carbohydrates as glycogen

They do not have nervous coordination

Examples of fungiinclude: moulds, mushrooms, yeasts

A BASIC FUNGAL CELL

NUCLEUS MITOCHONDRION

CELL MEMBRANE ©

o CYTOPLASM

RIBOSOMES s

CELL WALL
(CONTAINING CHITIN,
RATHER THAN CELLULOSE)

#savemyexams

Atypical fungal cell
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FRUITING BODﬁ\

The typical structure of a multicellular fungus e.g. Mucor (bread mould)
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Protoctists YOURNOTES

* Mainfeatures of protoctists: !

o Theprotoctists are a very diverse kingdom of organisms that don't really belongin any
of the other eukaryotic kingdoms (animals, plants and fungi)

o They are mainly microscopic and single-celled but some aggregate (group together)
into larger forms, such as colonies or chains of cells that form filaments

o Theircells contain a nucleus with a distinct membrane

o Some have features making them more like animal cells e.g. Plasmodium (the
protoctistthat causes malaria)

o Somehave features, such as cell walls and chloroplasts, making them more like plant
cells e.g. greenalgae, such as Chlorella

o This means some protoctists photosynthesise and some feed on organic substances
made by otherliving things

o Theydonot have nervous coordination

o Examples of protoctists include: amoeba, Paramecium, Plasmodium, Chlorella

rTWO EXAMPLES OCOF PROTOCTIST CELLS I

o CELL MEMBRANE e

FOOD WACUOLES e

CONTRACTILE WACUOLE
o (INVOLVED IN REGULATING e
WATER WITHIN THE CELL)

o NUCLEUS
° RIBOSOMES

RIBOSOMES @

#savemyexams

Two examples of protoctist cells

(") Exam Tip

-
You needto be able torecognise, draw andinterpretimages of cells, so practice
drawing andlabelling fungal cells and protoctist cells as part of yourrevision.
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Prokaryotes

Allliving organisms can be grouped or ‘classified’ using a classification system that
consists of five kingdoms. These five kingdoms are:

o

e}

]

Animals
Plants

Fungi
Protoctists
Prokaryotes

The prokaryotes are different from the other fourkingdoms (which are all eukaryotes) as
prokaryotic organisms are always single-celled and do not contain a nucleus

Instead, the nuclear material of prokaryotic cells is foundin the cytoplasm

Prokaryotic cells are also much smaller (about x1000 smaller) than eukaryotic cells

They are too smallto contain chloroplasts or mitochondria

Bacteria are prokaryotic organisms

Bacteria

e Bacteria, which have a wide variety of shapes and sizes, all share the following biological
characteristics:

o}

o}

They are microscopic single-celled organisms

Possess a cell wall (made of peptidoglycan, not cellulose), cellmembrane,
cytoplasmandribosomes

Lack a nucleus but contain a circular chromosome of DNA that floats in the
cytoplasm

Plasmids are presentin prokaryotes - these are small rings of DNA (also floatingin the
cytoplasm) that contain extra genes to those foundin the chromosomal DNA

They lack mitochondria, chloroplasts and other membrane-bound organelles
foundin eukaryotic cells

e Some bacteria also have a flagellum (singular) or several flagella (plural). These are long,
thin, whip-like tails attached to bacteria that allow them to move
¢ Examples of bacteria include:

o}

o}

Lactobacillus (a rod-shapedbacterium used in the production of yoghurt from milk)
Pneumococcus (a spherical bacterium that acts as the pathogen causing pneumonia)
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TYPICAL BACTERIAL CELL

CELL )
MEMBRANE

_ CIRCULAR LOOP

CELL WALL MADE OF DNA

FROM PEPTIDOGLYCAN

o PLASMID

CYTOPLASM o

o RIBOSOMES

#savemyexams

Atypical bacterial cell
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Specialised Cells YOURNOTES
l

¢ Specialised cells are those which have developed certain characteristics (known as
adaptations)in orderto perform particular functions
¢ Cells specialise by undergoing differentiation: this is a process by which cells develop the
structure and characteristics needed to be able to carry out theirfunctions
¢ Examples of specialised cells in animals include:
o Spermcells
o Eggcells
o Ciliated epithelial cells

Spermcells
e Sperm cells are highly specialised for theirrole in reproductioni.e. to carry the DNA of the
male to the egg cell (the ovum) of the female

o ACROSOME

o CYTOPLASM

Lo Sl

TAIL / FLAGELLUM %J

(#)save myexams

Spermcell

Sperm Cell Adaptations Table
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Function Adaptations i
Sperm Reproduction |° The head contains the genetic material for
cell fertilisation in a haploid nucleus (containing half

the normal number of chromosomes)

o The acrosome in the head contains digestive
enzymes so that a sperm can penetrate an egg

o The mid—piece is packed with mitechondria to
release energy needed to swim and fertilise the egg

o The tail enables the sperm to swim

Eggcells
e Eggcells are also highly specialised for theirrole in reproductioni.e. to be fertilised by a
single sperm andto developinto an embryo

o MITOCHONDRION

FOLLICLE CELLS

CELL MEMBRANE

CYTOPLASM

o ZONA PELLUCIDA

NUCLEUS e

° YOLK DROPLETS

@ save myexams

Eggcell

Egg Cell Adaptations Table
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Cell Function Adaptations

Eggcell | Reproduction |°Contdins dalot of cytopldsm which has nutrients
(ovum) for the growth of the early embryo

e Haploid nucleus contains the genetic material for
fertilisation

o Cell membrane changes after fertilisation by a
single sperm so that no more sperm can enter

Ciliated epithelial cells

« Ciliated epithelial cells are highly specialised for theirrole in wafting bacteria and other
particles (trapped by mucus) up to the throat (to be coughed out) ordown to the stomach
(tobedigested)

MUCUS
HAIR—-LIKE PROJECTIONS /C
FROM THE CELL

&S \= &=

&

=)

o

CELL
MEMBRANE

—

o CYTOPLASM

#)save myexams

NUCLEUS e > MITOCHONDRION

Ciliated epithelial cells

Ciliated Epithelial Cell Adaptations Table
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YOURNOTES
Function Adaptations i

Ciliated | Movement of [oExtensions of the cytoplasm at the surface of the

cell mucus in the cell form hair—Llike structures called cilia which
trachea and beat to move mucus and trapped particles up to
bronchi the throat

(") Exam Tip

-

Remember: Cilia and microvilliare not the same.

Cilia are hair-like projections that can move (‘waft') mucus along, whereas microvilli
are multipleindentations of the smallintestinal epithelial cellmembrane, designed
toincrease the surface area for absorption. Microvillicannot move by themselves as
ciliacan.
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A Brief History of the Microscope

Microscopy techniques have developed over time, increasing ourunderstanding of cell
structures and organelles
o This has alsoincreased ourunderstanding of therole of subcellular structures

The first light microscopes were developedin the 17th Century
Scientists such as Anton van Leeuwenhoek and Robert Hooke are responsible forusing
microscopes to develop our first understanding of cells
o Thefirstcells (of a cork) were observed by Robert Hooke in 1665 using a light
microscope

Light microscopes uselight andlenses to form a magnified image of a specimen
Overthe centuries, the design of the light microscope has evolved, increasing
magnification andresolution to enhance the detail of what can be visualised
With a modern light microscope, itis possible to seeimages of cells and large subcellular
structures (like nuclei and vacuoles), although stains are often required to highlight certain
parts of cells

o Themost powerfullight microscopes today have a maximum magnification of

approximately 1000 to 2000 x

The first electron microscopes were developed in the first half of the 20th Century (in the
1930s)
o Electron microscopes use beams of electrons, ratherthan light, to visualise
specimens
o The wavelength of an electron beamis much smaller than that of visible light, which
gives electron microscopes a much higher resolution and magnification
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ElectronMicroscopes YOURNOTES

¢ Anelectron microscope has much higher magnification and resolving power than a light !
microscope
¢ They can therefore be usedto study cells in much finer detail, enabling biologists to see and
understand many more subcellular structures such as the mitochondria, chloroplasts
andribosomes
e Theyhave also helped biologists develop a betterunderstanding of the structure of the
nucleus and cellmembrane
¢ Electron microscopes have a maximum magnification of approximately 2,000,000 x

An example of an electron micrograph (of ciliated epithelium tissue) produced by an
electron microscope. Notice the high level of detail included. The colour has been added by
acomputer programme.
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Magnification Calculations YOURNOTES
!

e Magnificationis calculated using the following equation:
Magnification = Drawing size + Actual size

e Abetterwaytorememberthe equationis using an equation triangle:

WHERE: | = IMAGE /DRAWING SIZE
A =ACTUAL SIZE OF IMAGE
M = MAGNIFICATION

A | M

#Fsavemyexams

An equation triangle for calculating magnification

e Rearrangingthe equation to find things other than the magnification becomes easy when
you remember the triangle - whatever you are trying to find, place your finger overit and
whateveris leftis what youdo, so:

o Magnification =image size + actual size
o Actual size =image size + magnification
o Image size = actual size x magnification

¢ Remembermagnification does not have any units andis just written as ‘X10’ or ' X5000’
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*> Worked Example !
°
Animage of an animal cellis 30 mmin size and it has been magnified by a
factorof X3000. Whatis the actual size of the cell?

To findthe actual size of the cell:

_ 1 _ 30mm _
A=y 3000 0.0 mm
M 0.01 ram = ’lOJu,m
(#jsave myexams

Worked example using the equation triangle for magnification

e Youmay also be askedto calculate the total magnification of a light microscope if given
the magnification of the eyepiece lens and the magnification of the objectivelens

¢ Asthesearetwo separate parts of alight microscope, each with its own magnifying power,
you can simply multiply the two values to calculate the total magnification:

Magnification of light microscope = Magnification of eyepiece lens x Magnification of
objectivelens

(") Exam Tip
w
Itis easy to make silly mistakes with magnification calculations. To ensure you do
notlose marks in the exam:

* Always look at the units that have been givenin the question - if you are asked
to measure something, most often you will be expected to measureitin
millimetres NOT in centimetres - double-check the question to see!

¢ Learnthe equation triangle formagnification and always write it down when
you are doing a calculation - examiners like to see this!
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!
Practical: Microscopy

Many biological structures are too small to be seen by the naked eye

Optical microscopes are an invaluable tool for scientists as they allow for tissues, cells
andorganelles to be seen and studied

Lightis directed through a thin layer of biological material (containing the tissue(s), cell(s)
ororganelle(s) to be observed) thatis supported on a glass slide

This lightis focused through severallenses so that animageis visible through the eyepiece

Apparatus

The key components of an optical microscope you willneed to use are:
o Theeyepiecelens
o Theobjectivelenses
o Thestage
o Thelightsource
o Thecoarse andfinefocus

Otherapparatus used:
o Forceps
o Scissors
o Scalpel
o Coverslip
o Slides
o Pipette
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< EYEPIECE LENS)|

TURRET — ROTATES TO
° BRING THE OBJECTIVE
LENSES INTO PLACE

COARSE FOCUS — USED
TO FOCUS THE LOW- _
AND MEDIUM-POWER
OBJECTIVE LENSES

OBJECTIVE LENSES -
> x4 (LOW); x10 (MEDIUM);

x40 (HIGH POWER)

FINE FOCUS - USED
TO FOCUS THE
HIGH-POWER
OBJECTIVE LENS

_STAGE —MICROSCOPE
SLIDE IS PLACED HERE

CONDENSER AND DIAPHRAGM

USED TO VARY THE
INTENSITY OF LIGHT
REACHING THE OBJECT

LIGHT SOURCE-

The components of an optical microscope

Method

¢ Specimens mustbe prepared on a microscope slide to be observed undera light
microscope

¢ This must be done carefully to avoid damaging the biological specimen and the structures
within it

e Themostcommon specimens to observe under a light microscope are cheek cells (animal
cells) andonioncells (plant cells)

¢ Preparingaslideusingaliquid specimen:

e}

o

o

Add a few drops of the sample to the slide using a pipette
Covertheliquid/smearwith a coverslip and gently press down to remove air bubbles
Wear gloves to ensure thereis no cross-contamination of foreign cells

¢ Preparingaslide using a solid specimen:

o

o

Usescissors to cuta small sample of the tissue

Peelaway or cut a very thinlayer of cells from the tissue sample to be placed on the
slide (using a scalpel or forceps)

Sometissue samples need to be treated with chemicals to kill/make the tissue rigid
Gently place a coverslip on top and press down to remove any air bubbles

Astain may be required to make the structures visible depending on the type of tissue
being examined. Commonly used stains include methylene blue to stain cheek cells
andiodineto stain onioncells

Take carewhen using sharp objects and wear gloves to prevent the stain from dying
your skin

¢ Whenusing an optical microscope always start with thelow power objectivelens:
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o Itis easierto find whatyou arelooking forin the field of view YOURNOTES
o This helps to prevent damage to the lens orcoverslipin case the stage has been 1
raisedtoo high

¢ Preventing the dehydration of tissue:
o Thethinlayers of material placed on slides can dry up rapidly
o Addinga drop of waterto the specimen (beneath the coverslip) can prevent the cells
from being damaged by dehydration

¢ Unclearorblurryimages:
o Switchtothe lower powerobjectivelens and try using the coarse focus to get a clearer

image
o Considerwhetherthe specimen sampleis thin enough for light to pass through to see

the structures clearly
o There could be cross-contamination with foreign cells orbodies
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o TWEEZERS

EPIDERMAL _
TISSUE

ADD A DROP OF WATER
TO A CLEAN SLIDE
0 \_% PLACE THE EPIDERMAL TISSUE
i INTO WATER ON THE SLIDE
GLASS SLIDE
ADD A DROP OF IODINE TO STAIN

THE CELL SO STRUCTURES WITHIN
THE CELL CAN BE OBSERVED

L[] /

\'GPLACE A COVER SLIP ON
TOP OF THE SPECIMEN

Care must be taken to avoid smudging the glass slide or trapping air bubbles under the
coverslip
Results: using a graticule to measure cells, cell structures and organelles

¢ Inordertotake measurements of cells, you needto use a calibrated graticule
¢ Aneyepiece graticule and stage micrometer are used to measure the size of the object
when viewed under a microscope
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YOURNOTES
!

s R R R

10 20 30 40 50 60 70 80 SO 100

The threelines of a stage micrometer and the 100 division-markings of the eyepiece
graticule, as seenif looking down the lens of alight microscope

Results - producinglabelled scientific drawings from observations

¢ Producingbiological drawings of what you see under the microscope is a key skill
¢ Thekeyisnottotry tobetoo artistic with yourdrawings - they are supposed to be
scientific so make sure you follow therules
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ANIMAL CELLS OBSERVED UNDER =x 150
MAGNIFICATION

RULES FOR BIOLOGICAL DRAWING

CYTOPLASM @

o ALWAYS DRAW WHAT YOU SEE
WITH A SHARP PENCIL USING
CLEAR, UNBROKEN LINES

o ALL STRUCTURES DRAWN
SHOULD BE IN PROPORTION

o LABEL ALL FEATURES USING

/—6 SCALE BAR STRAIGHT, UNCROSSED LINES
REAL LENGTH = 200um ﬁ

TO CALCULATE THE SIZE OF A SINGLE
CELL

NUCLEUS e

IN THIS EXAMPLE, IF THE SCALE BAR
HAS A LENGTH OF 30mm =30 000um

Lim=s THSEO{;‘O’;GN‘HCAT“ON S5 G —> CLIP A RULER OR EYEPIECE GRATICULE

IMAGE = 200 = x150 ON TOP OF THE SLIDE

—> VIEW THE RULER AND SLIDE UNDER THE
x100 OBJECTIVE LENS AND ADJUST FOCUS

VIEW DOWN TO OBTAIN A CLEAR IMAGE
THE EYEPIECE — LINE THE CELLS ALONG 1mm AND COUNT
1rm THE NUMBER OF CELLS THAT FIT ACROSS

THAT LENGTH

—> AS Amm =1000um, DIVIDE 1000um BY THE
ANIMAL CELLS NUMBER OF CELLS (5 CELLS IN THE

| EXAMPLE)

1000

SO 5 " 200um (LENGTH OF A SINGLE CELL)

Biological drawings should be as large as possible - aim to take up at least half of the space
available on the page with your drawings

Limitations

* Thesize of cells or structures of tissues may appearinconsistentin different specimen
slides
o Cellstructures are 3D and the different tissue samples willhave been cut at different
planesresultingininconsistencies when viewed on a 2D slide

+ Optical microscopes do not have the same magnification power as other types of
microscopes and so there are some structures that cannot be seen
+ Thetreatment of specimens when preparing slides could alter the structure of cells
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YOURNOTES

!
Converting Units

e You may be given a questionin your Biology exam where the measurements fora
magnification calculation have different units

¢ Youneedtoensurethatyouconvert thembothinto the same unit before proceeding with
the calculation (usually to calculate the magnification)

¢ Remember the following to help you convert between mm (millimetres), um (micrometres)
andnm (nanometres):

TO CONVERT mm — Am

4m = 1000 mm 1000 pam 1 um = 1000 nm

-+1000 -+1000 -+1000

TO CONVERT },Lm = mm
#)savemyexams

Converting between mm (millimetres), um (micrometres) and nm (nanometres)

 |fyou are given a question with two different units in it, make sure you make a conversion
sothatboth measurements have the same unit before doing your calculation
¢ Forexample:
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YOURNOTES
*> Worked Example !
[

THE ACTUAL THICKNESS OF THE LEAF
BELOW IS 2000um, BUT THE IMAGE SIZE OF
THE LEAF IN THE DIAGRAM IS 50mm

WHAT IS THE MAGNIFICATION OF THE DIAGRAM?
A x0.025 (B x25) cC x100 D x7100000

#savemyexams

Step One:

o RememberthatTmm=1000 um
o Sotogetfromumtommyouneedto divide by 1000

Step Two: Calculate the thickness of theleaf inmm

o 2000 +1000 =2, sothe actual thickness of the leafis 2 mm and the drawing thickness
is50 mm

Step Three: Put these values into the equation for calculating magnification

o Magnification =image size + actual size
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o Sothemagnificationis x25

Standard form

¢ When doing calculations and unit conversions, itis common to come across very big or
very small numbers

e Standardform canbeusefulwhen working with these numbers

e Standardformis a way of writing very bigandvery smallnumbers using powers of 10

How to use standard form

» Usingstandard form, numbers are always written as follows: a x 10"

e Therules:
o T=a<10(thenumber'a' mustalways be between1and10)
o n>0forLARGEnumbers ('n'=how many times 'a’ is multiplied by 10)
o n<O0forSMALL numbers (‘'n'=how many times 'a' is divided by 10)

Using standard form to convert between units

¢ Forexample, you canwrite 1 metrein millimetres using standard form:
o Tm=1000 mm
So,Tm=1mmx1000
So,ITm=1Tmmx10 x10 x 10
So, as we had to multiply Tmm by 10 three times to get Tm, we write this as:
Tm=1x103mm

[e]

o

o]

o

e Writing 1 millimetre in metres using standard formis also possible andis just the opposite:
1Tmm=0.001m

So,Tmm=1m=1000

o So,Tmm=Tm=+=10+10+10

So,aswehadtodivide 1mby 10 three times to get 1 mm, we write this as:
Tmm=1x10"3m

o]

(e}

o

o

e Exactly the same process canbeusedif you needed to convert micrometres into
millimetres. Forexample:

Tum=0.001Tmm

So, Tum=Tmm=1000

So, Tum=Tmm=10+=10=10

So,aswehadtodivide 1mm by 10 three times to get1um, we write this as:

Tum=1x10"3mm

o

o]

(e}

(e}

o

Examples of using standard formin conversion calculations

¢ Youcouldbe askedtostate 45 centimetres in millimetres using standard form:
o lecm=10 mm
o S0,45cm=450mm
S0,45cm=4.5mmx10 x 10
So, as we had to multiply 4.5 mm by 10 two times to get 45 cm, we write this as:

o

o
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o 45cm=4.5x10Z2mm YOURNOTES

¢ You couldalso be askedto state 250 micrometres in millimetres using standard form: i
Tum=0.001Tmm

S0,250 um=0.25mm

S0,25um=25mm=+=10

So,aswehadtodivide 4.5 mmby 10 justonceto get 250 um, we write this as:

250 um=2.5x10"Tmm

[e]

]

o]

(e}

(e}
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