

YEAR 8 LIGHT AND SOUND

RESOURCES LIST

LESSON 1

Rayboxes and slits

Labpacks

6V mes and 12V, 24W bulbs

Meter rules

Card, scissors, plasticine

W/s – Investigating Shadows

LESSON 2
Rayboxes and slits

Labpacks

Plane mirrors

Protractors

W/s – Protractor Practice

W/s – Experiment to look for Law of Reflection

LESSON 3
Balls

Rough and smooth surfaces

Laser and chalk dust

LESSON 4/5

Perspex sheets

Candles

Plane mirrors

Optical pins

Matches

Plasticine

30cm rulers

W/s Reflections

LESSON 6

Year 8 Sound Circus:
Guitar




Recorder




Drum




Signal generator




Loudspeaker




Tuning forks




Beakers




Bottles with different levels of water in them




30cm rulers




Yoghurt pot telephones




Sonometer




Electric bell




Bell jar and vacuum pump

W/s – Making Sounds

W/s – Sounds Familiar

LESSON7

Diagram (OHP) or model of ear, signal generator and loudspeaker 

(or alternatively tape player and headphones), noise meter

W/s – A Survey of Noise Pollution

LESSON 8

Ticking clock (metronome)

Bell in bell jar

Vacuum pump

St Sci Book 2

Resource Pack 2 page 65

LESSON 9

Stopwatches

Clapperboards

Trundle wheels

Calculators

W/s Experiment to measure the speed of sound

	YEAR 8 LIGHT AND SOUND

	GIFTED AND TALENTED - INTERNETT RESOURCES

	
	

	TITLE
	WEBSITE ADDRESS

	Grand Illusions
	http://www.grand-illusions.com

	Optics for kids
	http://www.opticalres.com/kidoptx.html

	Longitudinal Waves
	http://www.members.xoom.com/_XOOM/Surrendranath/Lwave/Lwave0.1.html

	Transverse Waves
	http://www.members.xoom.com/_XOOM/Surrendranath/Twave/Twave0.1.html

	3D Optical Illusions
	http://www.vision3d.com/optical/index/htnl
















Gifted and Talented opportunities





See directory of internet sites (attached)





ICT, videos and other resources





See resources sheet (attached)





At the end of this topic Students should have:-


A level assigned from the end of module test








Health and Safety





Be aware of implications of using strobe light in lesson 4





Investigations





None





Programmes of Study – NC reference


3.4.3a That light travels in a straight line at a finite speed in a uniform medium


3.4.3b That non-luminous objects are seen because light scattered from them enters the eye


3.4.3c That light is reflected at plane surfaces


3.4.3g That sound causes the eardrum to vibrate and that different people have different audible ranges


3.4.3h Some effects of loud sounds on the ear


3.4.3i That light can travel through a vacuum but sound cannot, and that light travels much faster than sound





Year Title





Year 8: Light and Sound








Risk Assessment:  


	No obvious risk





Resources: 	


	Raybox and slit					White screens


	Labpacks						W/s-Investigating Shadows


	6V mes and 12V, 24W bulbs


	Card, scissors, metre rule, plasticine





Homework:  


	Write up investigation





Lesson outline:   


1.	General discussion about shadows i.e. how and when they are seen


2.	Introduce the apparatus for investigating shadows


3.	Pupils make investigations into the shadow cast onto a screen by an object (piece of card) by point and extended sources


Give ray diagrams to explain findings





Extension


Quantitative investigations using a point source to look at relationship between object – screen distance and object shadow distance 





Aims:  Light travels in straight lines; formation of shadows





NC Ref: KS2


KS3 3a








Title:  Investigating Shadows





Yr:  8





Module:  Light and Sound





Lesson:  1





Risk Assessment:  


	No obvious risk





Resources: 	


	Rayboxes and slits			W/s - Experiment to look for a law of reflection


	Labpacks				W/s – Protractor Practice


	Plane mirrors


	Protractors





Homework:  


	Writing up the experiment and tabulating data





Lesson outline:   


1.	The previous lesson will have shown a confusion of ideas about light and its nature


LNCSSP literature “The Nature of Light” and “Light Transmission” have some excellent demonstrations and thought experiments to reinforce the previous lesson on shadows


2.	Use LNCSSP “Light meeting surfaces”\ to introduce the idea of reflection


3.	Experiment: Standard experiment on Law of Reflection





Some instruction on the use of a protractor will be needed





Aims:  How light is reflected at plane surfaces





NC Ref: KS3


3c





Title:  Reflections 1





Yr:  8





Module:  Light and Sound





Lesson:  2





Risk Assessment:  


	Care when using laser


	Do not allow pupils to look directly into beam





Resources: 	


	Balls, smooth and uneven surfaces


	Laser and chalk dust





Homework:  


Car light gets dirty. Find out how both front headlights and rear lights they are designed to reflect as much light as possible





Lesson outline:  





1.	Refer back to previous lesson and develop the discussion to consider dull objects and how we see them 





2.	Demonstrate by dropping balls onto smooth and uneven surfaces and develop idea of scattering of light with some light entering the eye but not enough to enable reflections to be seen








3.	Reinforce the idea of light entering the eye.


Some preliminary discussion of the structure of the eye may be relevant at this stage depending on the group





4.	Discussion on vision may arise –see LNCSSP “Vision”





5.	Use the Laser and chalk dust to demonstrate that light must reflect off objects and into our eyes to allow us to see





Aims:  That non-luminous objects are seen because light from them enters the eye





Title:  Reflections 2





Yr:  8





Module:  Light and Sound





Lesson:  3





Risk Assessment:  


	Strobe lights can induce epileptic fits at frequencies below 5/6 Hertz. Do not use at 


these frequencies





Resources: 	


Sound circus: Guitar, recorder, drum (music dept), signal generator, loudspeaker, tuning forks, beakers, yoghurt pot telephones, 30cm rulers, sonometer, electric bell, bottles with different levels 


of water in them		W/s – Making Sounds or Sounds Familiar





Homework:  


	Writing up experiments (a question and answer approach may be suitable)





Lesson outline:   


1.	LNCSSP “Sound Production” suggests a circus of experiments where some vibrations are obvious and some are not. The aim is for all pupils to accept that all sounds are caused by vibrations


2.	Experiment:  Year 8 Sound Circus. Use W/s “Making Sounds”


Pupils should suggest where the vibrations are caused in each case


In the case of the loudspeaker small pieces of paper on the cone may aid the demonstrations


(The use of a strobe light can isolate the vibrations of a tuning fork)	


3.	Develop the idea to discuss how the sound reaches us The main aim is to develop an appreciation of vibrating air particles.


LNCSSP “Sound Reception” is worth consulting





Aims:  Sound waves are caused by vibrations; sound causes the eardrum to vibrate





NC Ref: KS3


3g





Title:  Sound and Hearing





Yr:  8





Module:  Light and Sound





Lesson:  6





Risk Assessment:  


	No obvious risk





Resources: 	


	Diagram (OHP) or model of ear, signal generator and loudspeaker 


(or alternatively tape player and headphones), noise meter


W/s – A Survey of Noise Pollution





Homework:  


Carry out a survey of noise pollution in the environment. Pupils should survey sources of noise pollution and suggest strategies for dealing with it





Lesson outline:   


1.Pupils should draw a simplified diagram of the ear.


They should be familiar with the effect of sound waves on the eardrum and the transmission of vibrations to the cochlea.





2. Develop the idea of an audible range and link it to the cochlea





3. Demonstrate and measure hearing ranges using a signal generator and loudspeaker


(or headphones connected to a tape player with a recording of various frequencies)





4. Discuss loud sounds and their effect on health.


Pupils should be encouraged to comment on their experiences of noise pollution. 


A noise meter is available


Attention should be drawn to the effect of excessive noise on hearing





Aims:  Sound causes the eardrum to vibrate; different people have different audible ranges; some effects of loud sounds on the ear





NC Ref: KS3


4.3 gh





Title:  The Ear and Audible Range





Yr:  8





Module:  Light and Sound





Lesson:  7



































Risk Assessment:  


	Use safety screen when creating vacuum in bell jar





Resources: 	


	 Ticking clock (metronome), bell in bell jar, vacuum pump


	St Sci Bk 2


	Resource Pack 2 page 65





Homework:  


	Questions from St Sci Book 2 page 53





Lesson outline:   





A circus of experiments based on LNCSSP “Sound Transmission” to enable pupils to appreciate that solids, liquids and gases can all transmit sound


E.g. listening to a ticking clock through the bench, listening to sound under water, thinking about sounds outside the room


See also St Sci Resource Pack page 65





Pupils should appreciate that the medium must vibrate in order to transmit the sound wave





Demonstrate the bell in a bell jar experiment to show the effect of a vacuum on light and sound transmission. The concept of a vacuum being different to air will need careful explaining








St Sci Book 2 provides excellent coverage of this topic





Aims: Transmission of sound – that light can travel through a vacuum but sound cannot; that light travels much faster than sound





NC Ref: KS3


4.3g i





Title:  How sound travels





Yr:  8





Module: Light and Sound 





Lesson: 8





Risk Assessment:  


	No obvious risk except for catching fingers in clapperboard!





Resources: 	


	 Stopwatches, trundle wheels, calculators, clapperboards





Homework:  


	Write up, collate data, and calculate speed of sound


	Try to find the accepted answer





Lesson outline:   


1.	Review previous lesson – that sound needs a medium to travel through but light does not





2.	Discussion on the relative speed of light and sound


E.g. fireworks, waving and shouting, thunder and lightning, jet plane





3.	Introduce the idea of measuring distance and time to calculate speed


Carry out simple calculations using 





Speed = Distance/Time


	


Emphasise the use of units (metres, seconds, metres per second)





4.	Introduce pupils to the correct use of a stopwatch





5.	Experiment: Carry out an experiment on the school field to calculate the speed of sound


Note: Distance should be 150 – 200m minimum








Aims: Light travels much faster than sound





NC Ref: KS3


4.3 i





Title:  Speed of Sound





Yr:  8





Module: Light and Sound





Lesson: 9





Risk Assessment:  


	Lighted candles can cause burns


	Ensure hair is tied back to avoid naked flame





Resources: 	


	 Perspex sheets, plane mirrors, candles, matches, optical pins, plasticine





Homework:  


	W/s: Reflections





Lesson outline:   


1.	Recall how light is scattered to enable us to see





2.	Recall the law of reflection and the principal terms etc





3.	Discuss the nature of the image using LNCSSP “Light meeting surfaces”





4.	Carry out investigations into the position and properties of the image


This can be done using Perspex sheets and candles or using optical pins (the latter may be too difficult for some groups)


Conclusions about the image should include


a)	it is the same size as the object


b)	it is the same distance behind the mirror as the object is in front


c)	it is laterally inverted


d)	it is virtual





5. Show how a ray diagram can be used to show the position and properties of the image





Aims: Revision of how we see and the law of reflection and consider the image formed





NC Ref: KS3


4.3 a b c





Title:  Position and Properties of image formed by plane mirrors





Yr:  8





Module: Light and Sound





Lesson: 4 + 5








