Technologies

Key Stage 4

Reflection and Refraction

The activities are related to the work in the KS4 Waves and Radiation
topic. Module names and content may vary from syllabus to syllabus.

It covers the following National
Curriculum statement: SC4.3a pupils
should be taught about the reflection,

refraction and diffraction of waves.

Organisation of the Materials

The SMART Notebook" file is saved as “KS4 reflection and
refraction.notebook”. It consists of ten pages, the first of which
is a title page. There are seven pages to support the activity.
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These can be used as lesson starters, lesson plenaries or to
support the main part of the lesson. Page 9 contains links to
some useful websites and page 10 contains teachers notes.

The materials can also be used as part of a revision lesson.

Keyword Bingo
1.Draw a SXSgM\

2. Choose 9 of these
words, and add them to
your grid
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the next page
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This activity provides
a fun lesson starter
that reinforces some
of the key words that
pupils need to know
as part of this unit

of work. Begin by
asking the pupils to
draw a large 3x3 grid
on a piece of paper.
Each square needs to

be large enough to fit one or two words in it. They then select
nine of the 12 key words from the list shown on page 2 and
write them at random in their grid. Eventually they should
have each box filled with a different word.
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[Remove the red boxes at random
If you have the word in your bingo grid. Cross it off
(Who will be the first to get three in a row? Who will be
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can cross it off. Once this is done, remove another random
box and repeat. You can choose to give a small reward for
the first pupil who gets three in a row and then carry on to

see who gets a ‘full house'.

Once each pupil has
their bingo grid set
up, move to page 3.
Remove/delete one
square from the page
to reveal a word
definition. Pupils need
to work out what key
word it is describing
and, if they have that
word in their grid, they
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This activity can be used to supplement a practical session
of using ray boxes and mirrors to measure reflection.
It can also be used to revise this work at a later stage.

Use the ‘Straight Line’ tool to join up the red crosses back
to the Normal. Then use the protractor to measure the
two angles. Repeat for the other two pairs of crosses.

The Protractor can be easily resized for clarity and can
also be rotated. It is slightly transparent so the lines can
be seen through it.

Use the line tool to show how 5
the light rays are reflected. ’

Then use the protractorto =~ ~ . _ - =
measure the angles
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Pages 7 and 8 provide a simple revision task.

Ask the pupils to consider where the labels should go on
this diagram and give them some time to label their own
versions. Then ask one to come up and drag the labels to
the correct places.

On page 8 there is a simple summary of refraction. Ask the
pupils which words fit which spaces. Ask a pupil to drag the
words to the correct space.

Add labels to the diagram

air

glass

incident ray
refracted ray
normal

angle of incidence
angle of refraction

Rays of light travelling from air into glass are
bent or refracted the normal.

Rays of light travelling from glass into air are
refracted the normal.
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This activity provides a simple revision activity. Ask the
pupils to consider where the labels should go on this
diagram. Give them some time to label their own versions,
then ask one pupil to come up and drag the labels to the
correct places.

label the
diagram

Activity 4

This activity can be used to
supplement a practical session
using ray boxes and glass blocks
to measure refraction. It can
also be used to revise this work
at a later stage.

Refraction

Use the protractor to measure
the angles of incidence and
refraction. Write these numbers
onto the Notebook page. You can then use a calculator to
calculate the refractive index of the material.
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You can use the Microsoft® Windows calculator for this - it
is usually found in Start/Programs/Accessories/Calculator.

‘r'ne‘;“ldeecngar?’ay angle of incidence
normal angle of reflection
Page 5
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Notes

Photographs make good source material when looking at reflections -
® you and/or pupils can use a digital camera, scan images from books and
magazines or find images on the Internet or CD

@ You can write and draw over any image to add annotations and labels.
Draw ray lines quickly using the straight line tool

@ You can find a useable protractor in the Mathematics section of
the Gallery. You can drag this to your own area of the gallery for
ease of use in the future

@ Glass blocks can be drawn using the square shape tool. Lock it
in place (right click, lock in place) to stop it accidentally moving
when adding ray lines to the diagram
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The SMART Notebook Gallery has an Education area, within
which is a Science and Technology area and within that a
Physics section. Within the Light category there are some
useful images and diagrams that you can drag into a Notebook
page, resize and manipulate.

Google is a great source of images to use with your Notebook
files. Use the camera tool to capture images and bring them
into your notebook.

Simulation software such as Crocodile Physics can be used to
good effect on the SMART Board™ interactive whiteboard. You
can set up reflection and refraction experiments and
demonstrate them to the whole class. Use the camera tool to
capture different experiments and bring them into a Notebook
page so that you can annotate over the top.

You can modify the “KS4 reflection and refraction.notebook”
Notebook file in any way you like - but it would be a good idea
to save it with a different name in case you want to access the
original again in the future.
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(Produced by Steljes and written by Danny NicholsonJ

TMB052 09/06




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


