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Inthislesson,wewillbeexploringtheconceptofenergy,whichiseverywhereinourdailylives.

Wewilllearnaboutthedifferentformsofenergyandhowtheyinteractwitheachother.

Letusbeginbyunderstandingwhatenergyis.Simplyput,energyistheabilitytodowork.In

otherwords,itiswhatmakesthingshappen.Withoutenergy,nothingwouldmoveorchange.

Therearedifferentformsofenergy,andoneofthem ismechanicalenergy.Mechanicalenergy

istheenergythatisassociatedwiththemovementorpositionofanobject.Itcaneitherbe

potentialorkineticenergy.Potentialenergyistheenergythatanobjecthasbecauseofits

positionorcondition.Ontheotherhand,kineticenergyistheenergythatanobjectpossesses

becauseofitsmotion.

Anotherform ofenergyisthermalenergy,whichisalsoknownasheatenergy.Thermalenergy

istheenergythatisproducedwhenobjectsareheated.Thistypeofenergyisessentialinour

dailylives.Weusethermalenergytocookourfood,warm ourhomes,andpowerourindustries.

Electricalenergyisanotherform ofenergythatweuseeveryday.Itistheenergythatis

producedwhenchargedparticlesmovefrom oneplacetoanother.Weuseelectricalenergyto

powerourappliances,gadgets,andlighting.Withoutelectricalenergy,wewouldn'thavelights

tosee,fridgestopreserveourfood,orphonestocommunicate.

Finally,wehavechemicalenergy,whichistheenergythatisstoredinthebondsbetweenatoms

andmolecules.Itistheprimarysourceofenergyforlivingorganisms.Ourbodiesconvertthe

foodweeatintochemicalenergythatwecanusetodowork.
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Today,wewillbelearningaboutthermalenergy.Itisimportanttounderstandthisconceptasit

playsaroleinoureverydaylives.

WhatisThermalEnergy?

Thermalenergyistheenergythatcomesfrom heat.Itisthetotalkineticenergyofallthe

particlesinanobject.Thehigherthetemperatureofanobject,themorethermalenergyithas.

Thermalenergycanbetransferredfrom oneobjecttoanotherthroughconduction,convection,

orradiation.

ImportanceofThermalEnergy

Thermalenergyisessentialforoureverydaylives.Itisresponsibleformanynaturalprocesses

suchasthewatercycleandweather.Thermalenergyisalsousedinourhomesforcookingand

heating.Inindustries,itisusedtogenerateelectricityandpowermachines.

Keytermstoremember

Thermalenergy

Heat

Kineticenergy

Temperature

Conduction

Convection

Radiation

Makesuretounderstandthesetermsastheywillcomeupfrequentlyinyourfuturescience

classes.

FunfactsaboutThermalEnergy



TheSunisamajorsourceofthermalenergyforourplanet.

Thermalenergycanbeconvertedintootherformsofenergysuchaselectricalormechanical

energy.

Infraredcamerasusethermalenergytodetectheatsignatures.
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IntroductiontoWork

Workissomethingwedoineverydaylife,butithasaspecialmeaninginscience.

Inscience,workisdonewhenaforceactsonanobjectandcausesittomoveinthedirectionof

theforce.

Workiscalculatedbymultiplyingtheforceappliedbythedistancetheobjectmovesinthe

directionoftheforce.

TypesofEnergy

Energyistheabilitytodowork,anditcomesinmanyforms.

Somecommontypesofenergyaremechanical,thermal,light,sound,electrical,andchemical

energy.

Energycanchangeforms,butitisalwaysconserved,meaningitcannotbecreatedordestroyed,

onlytransformed.

PhysicalWorkandPower

Workisrelatedtotheamountofenergytransferred,andpowerisrelatedtohowquicklythe

energyistransferred.



TheSIunitforworkisthejoule(J),andtheSIunitforpoweristhewatt(W).

Powercanbecalculatedbydividingtheworkdonebythetimeittakestodothework.

Work,Energy,andPowerinOurDailyLives

Weuseenergytodoworkeveryday,likeliftingobjects,ridingabike,orturningonalight.

Understandingtheconceptsofwork,energy,andpowercanhelpusmakeinformeddecisions

aboutourenergyusageandconservation.

Renewableenergysourcessuchaswind,water,andsolarpowerharnessenergyfrom natural

resourcestodoworkandminimizetheenvironmentalimpact.
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SimpleMachines

Asimplemachineisamechanicaldevicethatcanproducealargeoutputforcewithminimal

inputforce.Theymaketaskseasiertoperform byeitherincreasingthedistanceoverwhicha

forceactsorbychangingthedirectionoftheforce.Simplemachinesareclassifiedintosix

types:

Lever-arigidbarthatisfreetorotateinafixedpointcalledthefulcrum.Itcanbeusedtolift

heavyobjectswithmuchlesseffort.

Pulley-consistsofagroovedwheelwitharopewrappedaroundit.Itcanbeusedtoliftobjects

verticallyortochangethedirectionofaforce.

WheelandAxle-consistsofawheelattachedtoasmallercylinder(axle)thatrotateswiththe

wheel.Itisusedtoliftormoveheavyobjects.

InclinedPlane-aflatsurfacewithoneendhigherthantheother.Itreducestheeffortneededto

raiseaheavyobjecttoacertainheight.

Wedge-atriangular-shapedobjectthatincreasestheforceappliedtoit.Itisusedtosplit,hold

ortightenobjects.



Screw-aninclinedplanewrappedaroundacylinder,formingaspiral.Itisusedtoholdobjects

togetherortoliftthem.

Usingacombinationofsimplemachinescanfurtherincreasethemagnitudeordirectionofa

forcetomaketaskseasier.Forexample,apairofscissorsusestwoleverstocutthrough

objects.

Funfact:Theearliestknownsimplemachinewastheinclinedplane,usedbyancientEgyptians

tobuildthepyramids.
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Basicscienceisfilledwithwonders,oneofwhichisthediverselivingcreaturesonthisplanet.

From thetiniestofmicroorganismstothelargestoflandanimals,livingthingsaresignificantin

variousways.Inthislesson,wewillbediscussingtheactivitiesoflivingthingsandhowthey

varyamongdifferentorganisms.

Letusfirstdefinewhatalivingorganism is.Alivingorganism isanylivingthingthathasthe

abilitytogrow,reproduce,andrespondtoitsenvironment.Examplesoflivingorganismsinclude

plants,animals,fungi,andbacteria.

Thesixmainactivitiesoflivingthingsaremovement,reproduction,respiration,sensitivity,

nutrition,andexcretion.Theseactivitiesenablelivingorganismstosurviveintheirrespective

environments.Let'stakeacloserlookateachactivity.

Movementistheabilitytochangepositionorlocation.Livingorganismsmovetofindfood,

escapedanger,orfindasuitablehabitat.Forexample,anantmovesfrom oneplacetoanother

tofindfoodforitscolony.

Reproductionistheprocessbywhichlivingorganismsproduceoffspring.Itensuresthe

continuationofaspecies.Plantsreproducethroughflowers,fruits,andseeds,whileanimals



reproducethrougheggsorlivebirth.

Respirationistheprocessbywhichlivingorganismsobtainenergyfrom food.Itinvolvesthe

exchangeofgasessuchasoxygenandcarbondioxide.Forexample,humansbreatheinoxygen

andbreatheoutcarbondioxidetoproduceenergy.

Sensitivityistheabilitytorespondtochangesintheenvironment.Ithelpslivingorganismsstay

alivebydetectingchangessuchastemperature,light,orsound.Forinstance,adoghas

sensitiveearsthatcanheareventheslightestsound.

Nutritionistheprocessbywhichlivingorganismsobtainenergyandnutrientsfrom food.It

providestheenergyneededfortheirdailyactivities.Plantsperform photosynthesistoproduce

theirfood,whileanimalsobtainfoodbyhunting,grazing,orscavenging.

Excretionistheprocessofremovingwasteproductsfrom thebody.Ithelpstokeepthebody

cleanandhealthy.Forexample,humansexcretewasteproductsthroughsweating,urinating,

andbreathing.
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Nutritionanddiets

Nutritionisthestudyofhowfoodaffectsourhealthandwhatweneedforahealthylifestyle.It

isimportanttohaveawell-balanceddietthatincludesalltheessentialnutrientsintheright

amounts.Inthisnote,wewillbediscussingtheroleofnutritioninmaintaininggoodhealthand

thedifferenttypesofdiets.

Somekeytermstonotearenutrients,essential,healthylifestyle,anddiets.



Nutrientsaresubstancesfoundinfoodthatareessentialforourbodiestofunctionproperly.

Theyincludecarbohydrates,proteins,fats,vitamins,andminerals.

Thesenutrientsareconsideredessentialbecauseourbodiescannotproducethem ontheirown,

sowemustobtainthem from thefoodweeat.

Havingahealthylifestylemeansmakingconsciouschoicesthatpromoteoverallwell-being.

Thisincludeseatingabalanceddiet,exercising,andgettingenoughrest.

Dietsrefertothetypesoffoodapersoneatsonaregularbasis.Therearemanydifferenttypes

ofdiets,eachwithitsownbenefitsandlimitations.

Now,let'slookatthedifferenttypesofdietsthatarecommonlypracticed.

Balanceddiet:Thisconsistsofavarietyoffoodsfrom differentfoodgroupsintheright

proportions.Itprovidesalltheessentialnutrientsourbodiesneedtostayhealthy.

Vegandiet:Thisexcludesallanimalproductsandfocusesonplant-basedfoods.Itcanbea

healthydietaslongasitincludesavarietyofnutrient-richfoods.

Ketodiet:Thisisahigh-fat,moderate-protein,andverylow-carbdiet.Itaimstoputthebodyina

stateofketosis,whereitburnsfatforenergyinsteadofcarbs.Thisdietisnotsuitablefor

everyoneandshouldbedoneunderthesupervisionofahealthcareprofessional.

Mediterraneandiet:Thisisbasedonthetraditionaleatinghabitsofpeoplelivingin

Mediterraneancountries.Itemphasizeswholegrains,fruits,vegetables,fish,andhealthyfats

likeoliveoil.
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Introduction

Haveyoueverwonderedwhatmakesyouhealthy?Whatcausesyoutofallsicksometimes?In

thisnote,wewillexplorethecausesofdiseases,thedifferenttypesofdiseases,andhowwe

canstayhealthy.

Diseases

Diseasesarechangesorabnormalitiesthatoccurinourbodyandcandisruptitsnormal

functions.Therearedifferenttypesofdiseasesthatcanaffectus,suchasinfectiousdiseases,

non-infectiousdiseases,andgeneticdiseases.

InfectiousDiseases

Infectiousdiseasesarecausedbypathogenicmicroorganisms,suchasviruses,bacteria,fungi,

andparasites.Thesediseasescanbespreadfrom onepersontoanotherthroughdirectcontact,

contaminatedfoodorwater,orair.

Somecommoninfectiousdiseasesare:

Malaria-causedbythePlasmodium parasiteandtransmittedthroughthebiteofaninfected

mosquito.

Tuberculosis(TB)-causedbytheMycobacterium tuberculosisbacteriaandtransmitted

throughtheairwhenaninfectedpersoncoughs,sneezes,ortalks.

TyphoidFever-causedbytheSalmonellatyphibacteriaandtransmittedthroughcontaminated

foodorwater.

Influenza(Flu)-causedbytheinfluenzavirusandtransmittedthroughtheairwhenaninfected

personcoughsorsneezes.

Non-InfectiousDiseases

Non-infectiousdiseasesarenotcausedbymicroorganismsandcannotbespreadfrom one

persontoanother.Thesediseasesareoftencausedbylifestylefactors,environmentalfactors,



orgeneticfactors.

Somecommonnon-infectiousdiseasesare:

Hypertension-alsoknownashighbloodpressure,itiscausedbyvariousfactorssuchaspoor

diet,lackofexercise,andgenetics.

Diabetes-causedbythebody'sinabilitytoproduceoruseinsulin,ahormonethatregulates

bloodsugarlevels.

Cancer-causedbyuncontrolledcellgrowthandcanbeinfluencedbygeneticand

environmentalfactors.

Asthma-achroniclungdiseasethatcanbetriggeredbyallergiesorenvironmentalfactors.

GeneticDiseases

Geneticdiseasesarecausedbychangesormutationsingenes,whichcanbeinheritedfrom

parentsoroccurspontaneously.Somecommongeneticdiseasesare:

SickleCellAnemia-aninheritedblooddisordercausedbyamutationinthegenethatproduces

hemoglobin.

DownSyndrome-ageneticdisordercausedbyanextracopyofchromosome21.

Hemophilia-araregeneticdisorderthataffectstheblood'sabilitytoclot.


