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Overview

1.Reflection

2.Refraction

3.Vision

4.DispersionandRainbow.

Objectives

1Explainthemeaningofreflectionandrefractions

2.Illustrateapparentdepthandexplainits

dangerstoswimmers3.Describehowweseethings



4.Explainthemeaningofdispersionand

useittointerprettherainbow

*Introduction*

Lightisaform ofenergy.Lightenergypossessesdifferentpropertieswhichmakethisform of

energyveryusefultoman.Someofthesepropertiesincludereflection,refraction,apparent

depthinliquids,producingvisionintheeyeanddispersionorcapabilityofbeingseparatedinto

variouscoloursoftherainbow.

*TheConceptofReflectionofLight*

Reflectionisoneofthepropertiesoflight.Itoccurswheneverarayoflightstrikesaplaneor

polishedsmoothsurface,suchasamirror

*Notethefollowingtermswhichareusedtoexplainthereflectionoflight:*

•ThelineNOiscalledthenormaltothereflectingsurface.ItisaperpendicularlineatO,the

pointofincidence.

.10istheincidenceray

•ORisthereflectedray

•AngleIONistheangleofincidence

•AngleNORistheangleofreflection



*Lawofreflectionstatesthattheangleofincidenceisequaltotheangleofreflection.*

*Thusiº=rº*

Reflectionoccursatsmooth,polishedorsilveredsurfaceswhethertheyareplaneorcurved.

*TheConceptofRefractionofLight*

Refractionisthebendingofalightraywhenittravelsfrom onemedium toanotherofdifferent

densities.Whenthelighttravelsfrom adensemedium (e.g.water)toalessdensemedium (e.g.

air),theemergentlightrayisbentawayfrom thenormalwhereaswhenthelighttravelsfrom a

lessdensemedium (e.g.air)toadensemedium (e.g.waterorglass)

Whenlighttravelsfrom airintowater,itslowsdown,causingittochangedirectionslightly.This

changeofdirectioniscalledrefraction.Whenlightentersamoredensesubstance(higher

refractiveindex),it'bends'moretowardsthenormalline.

Notethatrefractionoccurswheneverlightpassesfrom onemedium toanothermedium of

differentdensitiese.g.airtowater,glasstowater,etc.

*ApparentDepth*

Thebottom ofabucketorbeakerappearstobeliftedupmakingthewaterinthebeakerappear

shallowerthanitactuallyis.Thisphenomenoncouldbedangerousforlargeanddeeppoolsof

water,suchasriversorswimmingpools.Apparentdepthcouldbedeceptivetochildren,

swimmersanddiverswhomayimaginethatthedepthofwaterissmall.Suchsituationshadled

tothedrowningofswimmersanddivers.



*TheEyeandVision*

Thisistheorganforseeing(sight).Withoureyes,wecanseethingsintheirvaryingcolours,

shapes,sizes,etc.Wehavetwoeyes(apairofeyes)thatenableustohaveawidevision.

*PartsoftheEyeandfunctions*

•Sclera:toughouterwhitelayerofthewalloftheeye.

•Cornea:transparent'window'oftheeye,focusingoflightontheretina.

•Iris:thecolouredsheetofmuscle,controlsthepupilsizesocontrolstheentryoflight.

•Pupil:aholeintheirislettinglightintothebackoftheeye.

•CiliaryBody:aringofmusclecontrolling

theshapeofthelens.

•SuspensoryLigaments:transferthepulloftheciliarybodytothelens.

•Lens:accommodation-thefineadjustmenttothefocusingoflightontotheretina.

•Retina:alight-sensitivelayerofrodsandconesconvertinglightintonerveimpulses.

•FoveaorYellowSpot:atinyareaofdenselypackedconesfordetailedandcolouredvision.



Choroid:ablack-pigmentedlayerpreventinginternalreflectionoflight.

•BlindSpot:exitpointoftheopticnervecuttingthroughtheretinasonorodsorconeshere.

•OpticNerve:carriestheimpulsesfrom therodsandconestothevisualcentreofthebrain.

•AqueousHumour:aclearliquidinfrontofthelensmaintainingtheshapeofthecornea.

•VitreousHumour:aclearjellyofferingsupportandshapetothebackoftheeye.

Weseeanobjectbythelight,whichleavestheobjectandenterstheeye.Thelightentersthe

eyethroughthecircularopeningcalledthepupils.Itstrikestheeyelens,whichconvergesitto

form animageontheretina.

Whenthelightistoobright,thepupilcontractstomakethecircularopeningsmaller,ifthelight

isdull,thepupilopenswidertoadmitmorelight.Focusingtheimageontheretinaisachieved

byalteringthefocallengthoftheeyelens.Thisisachievedbythecontractionorrelaxationof

theciliarymuscles.Thepoweroftheeyetodothisiscalledaccommodation.

*DispersionandRainbow*

Inthisphenomenon,whitelightisseparatedintovariouscomponentcolours,whicharered,

orange,yellow,green,blue,indigoandviolet(ROYGBIV).Theseparationofwhitelightintothe

variouscomponentcoloursbyaglassprism iscalleddispersion.Thecolouredpatchoflightis

calledaspectrum.Apurespectrum isoneinwhichthecoloursdonotoverlap.

Waterdropletsintheatmospherebehaveinasimilarwaytotheprism.Thatishowtherainbow

isformedintheskybydropletsofwater,whichhangintheatmosphere.



*Summary*

1.Reflectionoflightisthetravellingbackoflightwhenitstrikesasmoothsurface

2.Ifthelightstrikesaroughsurface,thereflectionisirregularorthelightisscattered.

3.Whenlightentersadensermedium,itisrefractedtowardsthenormal

4.Whenlightentersalessdensemedium,itisrefractedawayfrom thenormal

5.Anobjectinapondorabeakerofwaterappearslessdeepbecausetheeyelooksstraight

whereasraysfrom theobjectarerefractedorbent.

6.Somematerialsareabletodisperseorseparatelightintotheircomponents

7.ARainbowiscausedbytheseparationordispersionofwhitelightintoitscomponents.

8.Thecoloursofthecomponentsoflightsarerepresentedbytheacronym *ROYGBIV*


