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QUESTIONONE

A)EXPLANATIONOFTHEVARIOUSFORMSOFENERGY

1) Mechanical energy is the sum of potential energy and kinetic energy. It is the

macroscopic energy associatedwithasystem.Theprincipleofconservationofmechanicalenergy

statesthatinanisolatedsystemthatisonlysubjectto conservativeforces,themechanicalenergy

isconstant.Ifanobjectmovesintheoppositedirectionofaconservativenetforce,thepotential

energywillincrease;andifthe speed (notthe velocity)oftheobjectchanges,thekineticenergyof

theobjectalsochanges.Inallrealsystems,however, nonconservativeforces,suchas frictional

forces,willbepresent,butiftheyareofnegligiblemagnitude,themechanicalenergychangeslittle

anditsconservationisausefulapproximation.Mathematically

Emechanical=U+K

Thepotentialenergy, U,dependsonthepositionofanobjectsubjectedtoa conservativeforce.It

isdefinedastheobject'sabilitytodo work andisincreasedastheobjectismovedintheopposite

directionofthedirectionoftheforce If F representstheconservativeforceand x theposition,the

potentialenergyoftheforcebetweenthetwopositions x1 and x2 isdefinedasthenegativeintegral

of F from x1 to x2

K=1÷2MV2



2.)Electricalenergy isenergyderivedfrom electricpotentialenergy or kineticenergy.

When used loosely, electrical energy refers to energy that has been

converted from electricpotentialenergy.Thisenergyissuppliedbythecombination

of electriccurrent and electricpotential thatisdeliveredbyan electricalcircuit (e.g.,

providedbyan electricpower utility).Atthepointthatthiselectricpotentialenergy

hasbeenconvertedtoanothertypeofenergy,itceasestobeelectricpotentialenergy.

Thus,allelectricalenergyispotentialenergybeforeitisdeliveredtotheend-use.Once

convertedfrompotentialenergy,electricalenergycanalwaysbecalledanothertypeof

energy(heat,light,motion,etc.).Electricalenergyisusuallysoldbythe kilowatt

hour (1kW·h=3.6MJ)whichistheproductofthepowerinkilowattsmultipliedby

runningtimeinhours.Electricutilitiesmeasureenergyusingan electricitymeter,

whichkeepsarunningtotaloftheelectricenergydeliveredtoacustomer.The

mathematicalexpressionforelectricalenergyinaconductingcircuitisE(e)=P×t=

V×I×t.Accordingtothisrelationship,leavinga100-wattlightbulbburningforone

minuteexpends6,000joulesofenergy. Whereamountofcurrentflowingthrougha

conductor(I)inamperes,aswellasontheelectricalpotential,orvoltage(V),driving

thecurrent,involtsandtheelectricityflows(t)insecondsgivestheamountof

electricalenergyinthesystem,injoules.

3.) Magnetic energy and electrostatic potential energy are related by Maxwell's

equations.Thepotentialenergyofa magnet of magneticmoment  ina magneticfield  is



definedasthe mechanicalwork ofthemagneticforce(actuallymagnetic torque)onthe

re-alignmentofthevectorofthe magneticdipolemoment andisequalto:

whiletheenergystoredinan inductor (of inductance )whenacurrent  flowsthroughit
isgivenby:

This second expression forms the basis for
superconductingmagneticenergystorage.

Energyisalsostoredinamagneticfield.Theenergyperunitvolumeinaregionof
spaceof permeability  containingmagneticfield  is:

Moregenerally,ifweassumethatthemediumis paramagnetic or diamagnetic sothata
linearconstitutiveequationexiststhatrelates  and ,thenitcanbeshownthatthe
magneticfieldstoresanenergyof

wheretheintegralisevaluatedovertheentireregionwherethemagneticfieldexists

4.)Gravitationalenergy(GPE) isthe potentialenergy a physicalobject with mass hasin

relationtoanothermassiveobjectdueto gravity.Itispotentialenergyassociated

withthe gravitationalfield.Gravitationalenergyisdependentonthe masses oftwo

bodies,theirdistanceapartandthe gravitationalconstant (G).Ineverydaycases(i.e.

closetotheEarth'ssurface),thegravitationalfieldisconsideredtobeconstant.For

suchscenariostheNewtonianformulaforpotentialenergycanbereducedto:

U=mgh



where  isthegravitationalpotentialenergy,  isthemass,  isthegravitationalfield,

and  istheheight. Thisformulatreatsthepotentialenergyasapositivequantity

Gravitationalfieldearthlinesequipotential

5.)Chemicalenergy isthepotentialofa chemicalsubstance toundergoa chemicalreaction to

transformintoothersubstances.Examplesincludebatteries,food,gasoline,andetc.Breakingor

makingof chemicalbonds involves energy,whichmaybeeitherabsorbedorevolvedfromachemical

system.Energythatcanbereleasedorabsorbedbecauseofareactionbetweenasetofchemical

substancesisequaltothedifferencebetween theenergycontentoftheproductsandthe

reactants,iftheinitialandfinaltemperaturesarethesame.Thischangeinenergycanbe

estimatedfrom the bondenergies ofthevariouschemicalbondsinthe reactants andproducts.

Mathematically

wheredU istheinfinitesimalchangeof internalenergy U,dS theinfinitesimalchangeof entropy S,

anddV istheinfinitesimalchangeof volume V fora thermodynamicsystem inthermalequilibrium,

anddNi istheinfinitesimalchangeofparticlenumber Ni ofspecies i asparticlesareaddedor

subtracted. T is absolutetemperature S is entropy, P ispressure,and V isvolume.Otherworkterms,

suchasthoseinvolvingelectric,



magneticorgravitationalfieldsmaybeadded

6.) Ionizationenergy denoted Ei,istheminimumamountofenergyrequiredtoremove

the most loosely bound electron, the valence electron, of an isolated neutral

gaseous atom or molecule.Itisquantitativelyexpressedas

X(g)+energy→X+(g)+e−

where X isanyatom ormoleculecapableof ionization, X+ isthatatom ormolecule

with an electron removed,and e− is the removed electron.[1] This is generally

an endothermic process. Generally, the closer the outermost electrons to

the nucleusoftheatom,thehighertheatom'sorelement'sionizationenergy.

Inchemistry,theunitistheamountofenergyrequiredforalloftheatomsina mole of

substancetoloseoneelectroneach:molarionizationenergyor enthalpy,expressed

as kilojoules permole(kJ/mol)or kilocalories permole(kcal/mol).[2]

Comparisonof Ei ofelementsinthe periodictable revealstwo periodictrends:

1.Ei generallyincreasesasonemovesfromlefttorightwithinagiven period (that

is,row).

2.Ei generallydecreasesasonemovesfromtoptobottominagiven group (thatis,

column).

Thelattertrendresultsfromtheouter electronshell beingprogressivelyfartherfrom

thenucleus,withtheadditionofoneinnershellperrowasonemovesdownthecolumn.

The nthionizationenergyreferstotheamountofenergyrequiredtoremovean

electronfrom thespecieshavingachargeof(n-1).Forexample,thefirstthree



ionizationenergiesaredefinedasfollows:

1stionizationenergy

X→X+ +e−

2ndionizationenergy

X+ →X2+ +e−

3rdionizationenergy

X2+ →X3+ +e−

7.)Nuclearenergyisenergythatcomesfromanucleus,thecoreofanatom.Atomsare

particlesthatmakeupeveryobject;andthereexistsalotofenergy(bindingforces)

whichholdstheseatomstogether.Nuclearenergycanbeusedtomakeelectricity,but

forthistohappentheenergyhastobereleasedfromatoms.Nuclearenergyharvests

thepowerfulenergyinthenucleus,orcore,ofanatom.Nuclearenergyisreleased

throughnuclearfission,theprocesswherethenucleusofanatomsplits.Nuclearpower

plantsarecomplexmachinesthatcancontrolnuclearfissiontoproduceelectricity. The

materialmostoftenusedinnuclearpowerplantsistheelementuranium.Although



uraniumisfoundinrocksallovertheworld,nuclearpowerplantsusuallyuseavery

raretypeofuranium,U-235.Uraniumisanon-renewableresource.

Mathematicallyoneofthelawsoftheuniverseisthatmatterandenergycanneither

becreatednordestroyed.Buttheycanbechangedinform.Mattercanbechangedinto

energy.AlbertEinstein’sfamousmathematicalformula E =mc2 explainsthis.The

equationsays:E[energy]equalsm[mass]timesc2 [cstandsforthespeedorvelocityof

light].Thismeansthatitismassmultipliedbythesquareofthevelocityoflight.

8.)Heat is energy intransfertoorfrom athermodynamicsystem,bymechanisms

otherthan thermodynamicwork or transferofmatter.Thevariousmechanismsof

energytransferthatdefineheatarestatedinthenextsectionofthisarticle.Like

thermodynamic work,heattransferisaprocessinvolvingmorethanonesystem,nota

propertyofanyonesystem.Inthermodynamics,energytransferredasheat(a process

function)contributestochangeinthesystem's cardinal energy variableofstate,for

exampleits internalenergy,orforexampleits enthalpy.Thisistobedistinguished

fromtheordinarylanguageconceptionofheatasapropertyofanisolatedsystem.The

quantityofenergytransferredasheatinaprocessistheamountoftransferred

energyexcludingany thermodynamicwork thatwasdoneandanyenergycontainedin

mattertransferred.Fortheprecisedefinitionofheat,itisnecessarythatitoccurby



apaththatdoesnotincludetransferofmatter.

9).Sound energy is a form of energy that can be heard by humans. Sound is

a mechanicalwave andassuchconsistsphysicallyin oscillatory elastic compression and

in oscillatory displacement of a fluid.Therefore,the medium acts as storage for

both potential and kineticenergy Consequently,the sound energy in a volume of

interestisdefinedasthesumofthepotentialandkinetic energydensities integrated

overthatvolume:

Here:

 V isthevolumeofinterest;

 p isthe soundpressure;

 v isthe particlevelocity;

 ρ0 isthe density ofthemediumwithoutsoundpresent;

 ρ isthelocal density ofthemedium;

 c isthe speedofsound.

10)

B)DIFFERENCEBETWEENSUSTAINABLEENERGYANDNONSUSTAINABLEENERGY

I)Sustainableenergyisaform ofenergythatmeetourtoday’sdemandof



energywithoutputtingthemindangerofgettingexpiredordepletedandcanbe

usedoverandoveragain.Sustainableenergyshouldbewidelyencouragedasit

donotcauseanyharmtotheenvironmentandisavailablewidelyfreeofcost.

All renewableenergysources like solar, wind, geothermal, hydropower and ocean

energy are sustainable asthey are stable and available in plenty.Sun will

continuetoprovidesunlighttillweallarehereonearth,heatcausedbysunwill

continuetoproducewinds,earthwillcontinuetoproduceheatfrominsideand

willnotcooldownanytimesoon,movementofearth,sunandmoonwillnotstop

andthiswillkeeponproducingtidesandtheprocessofevaporationwillcause

watertoevaporatethatwillfalldownintheformofrainoricewhichwillgo

throughriversorstreamsandmergeintheoceansandcanbeusedtoproduce

energythroughhydropower.Thisclearlystatesthatallthese renewableenergy

sourcesare sustainable andwillcontinue to provide energyto the coming

generations.Therearemanyformsofsustainableenergysourcesthatcanbe

incorporatedbycountriestostoptheuseoffossilfuels.Sustainableenergy

doesnotincludeanysourcesthatarederivedfromfossilfuelsorwasteproducts.

Thisenergyisreplenishableandhelpsustoreducegreenhousegasemissionsand

causesnodamagetotheenvironment.Ifwearegoingtousefossilfuelsata

steadyrate,theywillexpiresoonandcauseadverseaffecttoourplanet

II) Non-SustainanbleEnergyisanaturalresourcethatcannotbereadilyreplacedby

naturalmeansataquickenoughpacetokeepupwithconsumption.Anexampleis



carbon-basedfossilfuel.Theoriginalorganicmatter,withtheaidofheatandpressure,

becomes a fuel such as oil or gas. Earth minerals and metal ores, fossil

fuels (coal, petroleum, natural gas) and groundwater in certain aquifers are all

considerednon-renewableresources,thoughindividual elements arealwaysconserved

(exceptin nuclearreactions).

Conversely,resourcessuchas timber (when harvestedsustainably)andwind(usedto

powerenergyconversionsystems)areconsidered renewableresources,largelybecause

theirlocalizedreplenishmentcanoccurwithintimeframesmeaningfultohumansas

well.

B)Withtheaidofapiechartorbarchartbrieflydiscussthetypicalenergyresource

mixforsustainableenergydevelopmentandprovideyourownviewthecaseforNigeria



Nosingleenergyresourcecansustainablymeettheenergydemands ofany country.

Integratingallexploitableenergysourcesisaviablewayofachievingstabilityin

energy supply for Nigeria Energy availability,economic growth and sustainable

developmentaregrosslyinseparable.Generatingadequatepowerhasbeenamajor

challengeforsuccessiveNigeriangovernments.Hydro-powersandthermalplantswere

establishedbetween1960and1979.Noothersuccessfulattemptwasmadetoincrease

the energy generating capacity till1999.First,that energy sources should be

diversified.Sincepowerfailureisaregularoccurrence inNigeriawith attendant

negativeimpactonthequalityoflivingandbusinessproductivity,anew approachto

electricitygenerationinwhichamixofseveralenergysourcesincludingrenewable

sourcesisoptimallyutilizedshouldbevigorouslypursuedandadopted.Second,the

utilizationofrenewableenergytechnologiesespeciallysolarenergytoprovideoff-grid



electricity to remote communities should be intensified.The scenario whereby

combustible renewable and waste accounted for 80.2 percent of totalenergy

consumptioninNigeria(fig.1)andmainlyutilizedbytheruralareastomeetoff-grid

heatingandcookingneedsisnotsustainableasitdoesnotonlycontributetogreen

housegasbutalsoportendsathreattohealth,woodlandsandtheeconomy.Third,itis

imperativetointensifyresearchanddevelopmentintheenergysector,especially

renewableenergytoincreaseenergysourcesandimproveenergymanagementsystems

thatwillpromotesustainabledevelopment.Last,thereshouldbeincreasedfundingin

energysector,whichiscapitalintensiveandrequireshugeamountofinvestment.The

public and private sector could form a partnership to tackle this investment

problem.Governmentshouldalsoincreasethebudgetaryallocationtotheenergysector

andreleasethesefundsduly.Integratingenergysourcesisaviablewaytoaddressthe

energyproblemsofNigeria,whichincludeirregularpowersupplyandrisingcosts/

scarcityofconventionalortraditionalenergysources.

QUESTION2:HOWMUCHENERGYISBEENPRODUCEDFROMNIGERIADAMSANDCOMPARE

WITHTHEONEPRODUCEFROMCRUDEOIL

HYDROPOWER

Hydroelectricpowercomesfromthepotentialenergyofdammedwaterdrivingawater

turbineandgenerator.TheNigerandBenueRiversandtheirtributariesformthecore

oftheNigerianriversystem withpotentialforlarge-scale(greaterthan100MW)

hydropowerdevelopment.Severalsmallriversandstreamsalsoprovideopportunities

forsmall-scale(lessthan10MW)hydropowerprojects.Estimateoftotalexploitable

large-scalehydropowerpotentialinNigeriaisover10,000MW,capableofproducing



36,000GWhofelectricityannuallyonlyaboutonefifthhadbeendevelopedasat2001.

Likewise,estimateofexploitablesmall-scalehydropowerpotentialisat734MW.Small

hydropowerplantsforelectricityprovisionaresuitableinremoteareas.By1999,

hydropower represented about 32% of the installed grid-connected electricity

generationcapacity(FGN,2003).

CRUDEOIL
Following itsdiscovery atOloibiri,Delta State in 1956 (MBendi,2011)oilwould

eventuallybecomedominantinNigeria’senergyscenarioastheeconomicmainstay.

Presently,oilaccountsforover95%ofexportearningsandover65% ofgovernment

revenueaccordingtotheInternationalMonetaryFund-IMF(EIA,2010).However,

according to Odularu (2007) petroleum production and export, which play a

dominantroleinNigeria’seconomyaccountsforabout90%ofgrossdomesticearnings

makingNigeriathe“13thoilproducerintheworld”(NationMaster,2008).Nigeriahas

anestimated37.2billionbarrelsofprovenoilreservesituated

alongtheNigerRiverDeltaandoffshoreinBightofBenin,GulfofGuineaandBightof

Bonny.Productioncapacityasat2009wasover2.2millionb/dmakingNigeriathe

largestoilproducerinAfrica(EIA,2010).Anoilboom intheearly1970sdrew the

country’sattention awayfrom agriculture,whichhithertowasthemainstayand

contributedanaverageof72%ofGDPbetween1955and1969(Folawewo&Olakojo,

2010).Sincethen,oilhasbeendominantintheenergysceneofthecountryatalllevels

ofeconomicactivities.

QUESTION3



A)DiagramOfAnemometer

Anemometer,deviceformeasuringthespeedofairflow intheatmosphere,

in wind tunnels,andinothergas-flowapplications.Mostwidelyusedforwind-

speedmeasurementsisthe revolving-cupelectricanemometer,in whichthe

revolvingcupsdrivean electricgenerator.Theoutputofthegeneratoroperates

anelectric meter thatis calibrated inwindspeed.Theusefulrangeofthisdevice

isapproximatelyfrom5to100knots.Apropellermayalsobeusedtodrivethe

electricgenerator,asinthepropelleranemometer.Inanothertypeofwind-

drivenunit,revolvingvanesoperateacounter,therevolutionsbeingtimedbya

stopwatch and converted to airspeed.This device is especially suited for

the measurement oflowairspeeds.

B)Monitorabuadaverageambienttemperature


