Physics

Unit1

2004

Areas of study

(9.5)Wave-like properties of light


Safety issues


Concept of a wave model


Light as a wave


Behaviour of light


Ray model of light


Light pipes and their application

(4)Nuclear and radioactivity 

What is radiation and is it dangerous?


Model of the atom/brief history


Nuclear versus electrostatic forces


Nuclear radiation 

Properties of α, β, γ radiation


Behaviour and effects of α, β, γ radiation

Decay series

Throughout: Data base from internet and media discussions
(4)Detailed Study: Medical Physics

Use as main context throughout other two areas

Application of light pipes to endoscopes

Lasers; application and safety reminder


Radioisotopes: diagnostic; palliative and treatment.


Students select one of: Ultrasound; X-ray; CT; MRI; PET


to present / form CD for revision.
	Assessment
	Description
	Marks

	Folio
	Anything marked with a F: must be placed in a Display book to make up your folio for the Unit
	A+

UG

	Questions
	Bound Book for Questions set.
	S/N

	Presentation
	Multi media Presentation for medical imaging 
	A+
UG

	Presentations DVD
	Participation in capturing data and demos on Video and placing on Learning point
	S/N

	Data Analysis
	Part of Questions Book. Simulations or data with questions given.
	S/N

	Practical
	Major write up for student designed practical investigation. Also influenced by other practicals.
	A+

UG

	Tests
	4 tests to gauge language, recall & application
	A+

UG

	Exams


	End of semester. Recall and Analysis
	A+
UG


	Week
	Content
	Assessment
	Homework

	1
	Start Nuclear and radioactivity:
Expectations and style of class

What is radiation and is it dangerous(media portrayal)
Distinguish between EMR and Nuclear radiation

Discuss model of the atom: Is it real and question structure.
	NA
	Discuss danger of radioactivity with family member.

	2
	Discuss how model of atom derived(brief history) Re enforce model idea
Isotopes and labelling elements

How/where were atoms formed: Nuclear forces versus electrostatic. (fusion)
Idea of stability and energy

Notes: α, β, γ radiation; define/describe and where they come from.

Safety in handling radioactive samples.

Demo/Prac Penetration of samples(ref World of physics book1 p71)
Re visit penetration and reasons for observations

Discuss effect of magnetic field. 

Demo: Geiger counter and magnet; qualitative deflection.
Research/present ideas about Hiroshima and Nagasaki or Chernobyl.

(relate back to safety)

Prac:

Use photographic film to show presence of radiation, Students to prepare and then sample added.

Make display in room of images produced.

	F: POE demo of radiation penetration
Q: 
F: Write up findings from the Geiger counter and film pracs
F:
Summary of weekend research.

	Read info on makeup of protons and neutrons.
Weekend: Research from net or other means the origin of the Northern lights or Southern Aurora.

	 3
	Nuclear equations: writing and predicting products or type of decay.

Decay series: Graph, stability

Half- life: equation derived and simple quantitative analysis

Discuss natural radiation
Consolidate half life and equations. Clear up any concerns

Film and edit: Balloon decay series: re enforce ideas of daughter products decaying as parent continues.
Research the operation of a nuclear reactor (fission)
Where are they currently used and why?

	F: Summarise the theory discussed in the Balloon Prac.

Q:
F: Send items of interest to Mr D and help edit.
	Revise throughout the week for next weeks test
Complete argument for and against the use of nuclear material……you will be asked to adopt one at random!

Weekend: Study and prepare for test.

	4
	Short presentation of material/ images sent to me by email. Balance with imagery of medical applications/success.

Last minute problems from weekend study.

Test: Approx 60mins. (no cheat sheet)
Discuss waste management and compare with Green House problem

Mini Debate/ Mock forum  
	Test1: N&R
F: Notes for mini debate
	

	5
	Start Light: Waves:
What is a wave?
Define and label

Demo: Mexican Wave 

Longitudinal and Transversal (Demo Wave)
Model concept and Maths relationship

Group practical: Signal Generator/CRO and hearing 
Discuss CRO as a graph
Properties of waves:

Reflect

Refract

Superposition/interference

Prac Station: 

1: Springs and reflection

2: Springs, standing waves and λ, T, f and v.

3: CRO, Analyse guitar string, T, f and λ
4: Ripple tank, qualitative analysis of refraction, reflection and possibly diffraction.
	Q:
F: wave analysis
Q:   
F:
Prac Write up

Produce DVD of one of the experiments.
	Complete Questions
Analyse data collected on real waves. Use video to find λ, T, f and v.
Work on pracs

	6
	Continue Prac Stations
Use DVD’s to discuss findings of the pracs and re enforce the behaviour of waves and mathematical relationships.
Re introduce EMR concept from radiation

Discuss light as a wave model.


	DVD and write up
Q:
	Complete write up and DVD.
Study for Waves Test.

	7
	Test on waves: Approx 50min.

Discuss eye structure and perception.
Start Light: Behaviour
Polarization

Demo: using wooden screen and springs 

Reflection i=r
Refraction: Prac and Excel for Snell’s Law
Demo: Role Play of wave front
Prac Stations:

1: Polarisation: Quantitative analysis of two filters and light meter (possibly data logger)

2: Colour 1: Transparent and colour combinations/outcomes. Qualitative

3: Colour 2: Rayleigh Scattering and sunsets. Qualitative

4: Colour 3: CD and diffraction grating. Also use laser to investigate behaviour of mono chromatic. Qualitative and quantitative

5: Colour 4: Dispersion and rainbows. Qualitative
6: Refraction
	Test2: Waves
F: Summarise spring and wave front demo

Q:
F: summary report of findings and theory.
	Work on report 
Questions

	8
	Continue with Prac stations
Discuss/ Notes on Colour theory 

Remind students of wave behaviour such as superposition and how it supports the model.

Complete Questions and revise for test
	F: summary report of findings and theory.
	Work on report

Revise for test

	9
	Test: Behaviour of light& wave model
Start light: Ray Model
Use model to show image formation in a plain mirror

Prac: Curved mirrors

DEMO: BIG CONCAVE
Theory and questions on curved mirrors
	Test3: Behaviour
F: Curved mirror prac

Q: 
	Questions and finish write up

	10
	Theory of curved mirrors and refraction
Image formation

Prac: Lenses
Questions on curved mirrors
Introduce idea and possible topics for Student Designed Practical Investigation.
	F: Lenses prac
	Questions and finish prac write up

	H
	Select topic for SDPI
Possibilities: Multiple images and Kaleidoscope
                     Model/ Build telescope

                     Diffraction Grating and laser
   Light pipes and enter angle

   Pinhole Camera

   Natural polarization. Eg Crystals or a lake
                     Reflectance of polarized light

Note: Must include theory and quantitative analysis

	
	Select topic

	H
	Go to the beach and think about Physics as the waves roll in. (
	
	

	1
	Continue Light: Ray Model
Revise and consolidate 
Reflection, refraction and image formation.

Check plans for SDPI

Begin SDPI

Planning and material requests to Lab Techs
Prac: Total Internal Reflection

Questions TIR and consolidate
	Q:
F: Keep records of your plans, procedure and results.
	Work on SDPI



	2
	SDPI: Collect data
SDPI: Data and begin write up

SDPI: Complete write up and begin to revise for test

	
	Revise for test
Complete SDPI

	3
	Set up display of report. Summary of procedure, theory and findings.
Test: Ray Model of light

Detailed study: Medical
Prac: The unknown jelly balloon

	Test4: Ray Model
F: Jelly prac
	Revise test

	4
	TIR and endoscope application
DEMO: Optic fibres and lasers

DEMO: impact of  outer layer, bent tube in honey

Input and output strength of light pipes(possible prac)
Application of lasers as an energy/heat source.

Research using www applications.

Students find and present in discussion group Radio isotopes and there use in medical applications.

Mock patient and students select appropriate treatment.

	F: Optic fibre demos
F: Output strengths from an optic fibre.
	Find radio isotopes and summarise there medical application.

	5
	Use virtual hospitals to examine use of radio isotopes. 
Introduce various scanning techniques and discuss advantages.

Students select one technique and study in depth. 

Including: Physics of how the machine works

                  Actual images with key features highlighted

                  When is it used? What treatment?

                   Advantages/disadvantages

                   Safety

                   Presented as the doctor


	
	Presentations

	6
	Visit hospital/ guest speakers? tba
Work on presentations


	
	Presentations

	7
	Presentations
Quiz: Which image is it and what does it show?
	Presentation: Multimedia
	

	8
	 revision
	
	

	9
	Exams
	Examination: Unit 1
	

	10
	Unit 2
	
	

	H
	Rest
	
	


	Area of study
	Reference
	Internet sites/applets

	Nuclear and Radioactivity
	Nelson: Ch 4 & 5


	httF://www.scri.fsu.edu/~jac/Nuclear/
httF://www.jet.efda.org/pages/content/fusion1.html
httF://library.thinkquest.org/3471/
httF://library.thinkquest.org/3471/
httF://www.webelements.com/webelements/elements/text/periodic-table/radio.html


	Waves
	Nelson: Ch 1.2 to 1.7, 3.13
	http://members.aol.com/nicholashl/waves/movingwaves.html
http://members.aol.com/nicholashl/waves/movingwaves.html
http://www.glenbrook.k12.il.us/gbssci/phys/Class/waves/wavestoc.html
http://www.gmi.edu/~drussell/Demos/waves/wavemotion.html
http://www.enchantedlearning.com/subjects/ocean/Waves.shtml
http://www.phys.unsw.edu.au/music/guitar/

	Light Behaviour
	Nelson: 1.8, 2.1, 2.2, 2.14, 2.15- 2.18, 3.2, 3.14-3.16
	Snell’s law applet
http://www.gmi.edu/~drussell/Demos/waves/wavemotion.html
http://www.physicsclassroom.com/Class/waves/wavestoc.html
http://fuse.pha.jhu.edu/~wpb/spectroscopy/basics.html
http://micro.magnet.fsu.edu/primer/java/scienceopticsu/refraction/index.html


	Ray Model
	Nelson: 2.3, 2.6- 2.11, 2.13, 3.1, 3.5- 3.12, 
	http://www.exploratorium.edu/IFI/activities/pinholeinquiry/images.html
http://www.howstuffworks.com/light.htm
http://hyperphysics.phy-astr.gsu.edu/hbase/ligcon.html#c1
http://micro.magnet.fsu.edu/primer/java/scienceopticsu/microscopy/simplemagnification/index.html
http://micro.magnet.fsu.edu/primer/java/scienceopticsu/reflection/index.html
http://micro.magnet.fsu.edu/primer/java/scienceopticsu/hinged/index.html

	Medical Radioisotopes
	Nelson:
12.1

	httF://www.wpradiology.com/genglos.html
httF://www.vh.org/index.html
httF://www.medphys.mcgill.ca/mptexts/medphys.html
httF://www.radiologyinfo.org/video/FlashClips.cfm?filename=nm
httF://www.radiologyinfo.org/
httF://www.nlm.nih.gov/medlineplus/ency/article/003827.htm
http://www.colorado.edu/physics/2000/isotopes/index.html

	Medical Optic Fibre 
	Nelson: 12.2, 12.3
	httF://www.calphotonics.com/fibreoptic.htm
httF://floti.bell.ac.uk/MathsPhysics/fibre.htm
httF://www.sia.uq.edu.au/physics/light/optfibres.html
Dispersion in fibres
Reflectance and Polarization 

	Medical Imaging
	Nelson: 12.4-12.9
	httF://www.nlm.nih.gov/medlineplus/ency/article/003827.htm
httF://www.cancerhelp.org.uk/help/default.asp?page=152&order=43
httF://www.mcw.edu/medphys/learning.htm
*httF://hps.org/publicinformation/ate/q1265.html
httF://livefromcern.web.cern.ch/livefromcern/antimatter/everyday/AM-everyday01.html
*httF://www.nationalpetscan.com/petref.htm
httF://www.crump.ucla.edu/software/lpp/nuclearphysics/imagerecon.html
httF://anatomy.uams.edu/htmlpages/anatomyhtml/atlas_html/eye_1.html
***http://www.colorado.edu/physics/2000/tomography/index.html



	Topic
	Practical
	Demo
	Data

	Nuclear radiation
	
	Penetration
	

	Charged Radiation
	
	Effect of Magnet
	

	Radiation
	Photographic Art
	
	

	Decay
	
	Balloon Decay
	DVD

	Types of waves
	
	Mexican
	Applet

	Types of waves
	
	Cam shaft
	

	Pitch/Frequency
	
	Hearing test
	

	Waves
	Reflection in springs
	
	

	
	Standing waves 
	
	

	
	CRO and the guitar
	
	

	Waves Cont….
	Ripple Tank and reflection, refraction and diffraction
	
	

	The Beach/Waves
	
	
	DVD

	Polarization
	
	Garden Screen
	DVD

	Refraction
	Refraction Prac
	Marching Role play(wave front)
	Simulation

	Behaviour of waves
	Polarisation 
	
	

	
	Transparent Colour
	
	

	
	Rayleigh Scattering
	
	

	
	CD and gratings
	
	

	
	Dispersion of light
	Glasses
	

	Curved Mirrors
	Curved Mirrors
	BIG CONCAVE
	

	Lenses
	Lenses
	
	

	Medical 
	SDPI
	
	

	TIR
	Total Internal Reflection in a prism
	
	

	Imaging
	Jelly Patient
	
	DVD

	TIR
	
	Optic Fibres
	

	TIR
	
	Honey and glass
	

	Transmission/dispersion
	Input/output for optic fibres
	
	Dispersion simulator

	Medical
	PRESENTATION
	
	DVD for revision

	
	
	
	

	
	
	
	


Nuclear and Radiation
Pracs and Demos

DEMO: Penetration of Radiation (ref: pg71 World of Physics)

Equipment: 
Geiger counter


        
Radioactive samples




Tripod 




Lead




Paper


Brief Method: Determine background count 



Place radioactive source near GM tube




Place paper in between and observe




Place lead in between and observe


Question: 
Arrange α β γ radiation from least to most penetrating.



What are some possible explanations for you observations?

[image: image2.wmf]
DEMO: Charges on Nuclear Radiation
Equipment:
Geiger counter 


Sources



Strong Horse Shoe Magnet

Brief Method:
Place source in line with GM tube



Move tube through 900 in each direction



Place magnet in between source and tube



Move tube and record observations.

Questions: 
Did the magnet affect the path of the radiation?


Is α β γ radiation all effected by a magnetic field?


What are the charges on α β γ radiation?


Practical: Radioactive Photographs
Equipment: 
Retort stand


clamp



Radioactive source



Photographic Paper


Metal objects



Bone(cross section)


Plastic



Paper



Watch



Ruler

Method: 
In the dark room, place an A4 piece of photographic film on the bench 

and arrange your objects on it.


Using the clamp and stand, arrange the sample above the objects 


placed in the centre of the paper.



Leave the paper exposed to the radiation for 1 hr + (record the time of 

exposure and distance above the paper.



Remove the radioactive source and store it safely



Develop the film using the three trays provided



(Approx 1min in the developer)

Questions:
Did the photo show evidence of radiation? 



Did all of the objects form an image? Discuss.



What type of radiation was given off by your source?




DEMO: Balloon Decay
(Role Play)
Equipment: 
25 Balloons (Pre prepared one in another)


Pin or tack to pop



2 Stop watches



Digital Camera

Brief Method: Students are given a double balloon each.


Each person is assigned a head or tail.



The timer tosses the coin in between calling each 15 sec



If the side tossed is yours you pop your balloon:



Every 15sec an outer balloon is popped



Every 30sec an inner balloon is popped 

Questions:
What chance did you have of popping your balloon each time?



Which balloon would be the daughter?



If you had a sample of U238, what else would be in the sample? 


Discuss.

DEMO: Types of waves
Equipment: 
Digital Camera



Students




Cam Shaft Wave machine

Brief Method:
Place Camera on tripod and film students as they do a Mexican wave 

and a dominos wave.



Also film Wave machine

Questions: 
What is a wave and was the Mexican Wave an example of one? 


Explain.



Which wave was longitudinal? Explain


Which wave was Transversal? Explain


Take an image of the wave from the DVD and label the direction of the 

particles (student’s) movement and the wave’s direction.

DEMO: Hearing Test 

Equipment: 
CRO & leads



Amplifier & leads



Speaker



Signal Generator



Digital Camera
Brief Method: Attach the signal generator to the amplifier and then the speaker. 


Attach the CRO across the output signal.



Adjust frequency and observe the wavelength on the CRO


Record your range of hearing.

Questions: 
Is frequency directly or inversely proportional to wavelength?



In terms of the army convoy analogy, is this result what you expected?



What was your range of hearing?



Is sound transversal or longitudinal? Explain the CRO signal



Summarize how our ear works using the web site or other source.

http://www.iurc.montp.inserm.fr/cric/audition/english/sound/fsound.htm
Can all types of deafness be helped by hearing aid?



Practical: Waves on a spring
Equipment: 
H- spring


S- Spring



Tape



Digital Camera 

Brief Method:
In the foyer of the lab, stretch the two different springs that have been 

joined together.


Practise making a sharp clear pulse.



Observe/record the pulse as it travels through one spring and into 


another.



Try two pulses one after another and observe their behaviour.

Questions: 
Did the pulse travel at the same speed through both springs?



Did the spacing between pulses remain constant?



Did the time between pulses remain constant?



Did the wave transmit fully into the second spring? Explain?


Practical: Springs and standing waves
Equipment:
H-Spring


Digital Camera

Brief Method:
Two students hold each end of the outstretched spring.



One “wobbles” the spring to try and create the following patterns.


[image: image1]
Questions: 
As you “wobbled” more rapidly, did the wavelength increase or 


decrease?


Was this expected? Explain.



What was the wavelength of the first pattern; second and so on?



Estimate the frequency of the oscillation.


Extension:
Produce two pulses and video their behaviour as they collide in the 

middle.


Do they move through each other or do they bounce off?



What happens if one pulse is up and the other is down?
Practical: CRO and the guitar
Equipment: 
CRO and leads



Microphone



Amplifier



Digital Camera/Photo


Signal Generator
Brief Method:
Use the Signal Generator to calibrate the CRO.



Connect the microphone to the CRO via the amplifier.



Play each string in turn, one at a time and record the frequency of each 

note.



If time permits, try notes down the fret.


Questions: 
Research to find the frequency of the guitar strings.


Was the guitar in tune? Explain



What variables would affect the frequency of the guitar string?



What is the function of the body of the guitar?

Practical: Ripple tank
Equipment:
Ripple tank



Strobe light



Wave front generator



Glass square/rectangle



Barriers



Camera

Brief Method:
Set up Ripple tank and adjust resistor until the wavefronts are 


produced periodically.



Adjust the strobe light until the waves appear to stop.



Record the frequency on the strobe and estimate the wavelength.


Place a barrier on an angle and draw/record your observations.


Place glass square into the water on an angle to the wave fronts, 


observe and record your observations.



Place a block/barrier in the way of the wavefront and alter the 


frequency of the waves. Record your observations.


Questions: 
Did the water move faster in the deep or shallow water? Explain



How did the strobe “stop” the waves?



Could more than one frequency stop the waves? Explain



How did the pattern around and behind the barrier change as you 


increased the frequency of the wavefronts?

DEMO: Polarisation
Equipment: 
Garden Screen


H-Spring



Digital Camera

Brief Method:
Place the spring through one of the gaps between the slats.



Send a pulse in at right angles to the screen.



Send another pulse in parallel to the slats.



Send a longitudinal wave toward the screen.



Record your observations.

Questions:
Did the pulse make it through the screen in all three examples? 


Attempt to explain any differences.



If Light is polarised using a similar filter, is light more likely to be 


modelled by a Transversal or Longitudinal wave?



Can light be polarised in nature? Give Examples.


DEMO: Refraction Role play
Equipment:
Students 


Digital Camera

Brief Method:
Students line up and march on the spot. 


Students approach a line drawn on the asphalt at an angle to it.



When the students reach the line they walk in double time (faster)



The line of students is frozen, and the shape observed.

Questions: 
Draw the students before and after the line.



If our example was air to plastic, which side of the line would be 


plastic?



Does the line bend toward or away from the normal? Explain.



What would happen if we reversed the order of the role play (i.e. fast 

then slow)? Justify your answer.

Practical: Refraction
Equipment: 
Light Box and Kit



Semicircular Prism



Paper

Brief Method:
Starting from an angle of 00 and moving to an angle of 700, direct a 

single ray of light through the prism. Aim it toward the centre of the 

straight side so it emerges through the curved side.



Mark the incident and refracted rays.



Graph i versus r using excel.



Graph sin(i) versus sin(r).

Questions:
Is there a relationship between i and r?



Is there a relationship between sin(i) and sin(r)


What is the gradient of the second graph?


What is the refractive index of plastic?



Using Snell’s Law, find an experimental value for the refractive index 

of plastic.



Discuss the accuracy of your results.

Practical: Polarization of light
Equipment:
Light bench 


Two filters (polarising)



Data logger with light sensor or Photography light meter



Narrow Light source

Brief Method:
Arrange the light source at one end of the light bench.



Place the two filters on the light bench so they are parallel.



Using the Data logger sensor or light meter up the far end, record the 

intensity of the light as you rotate the second filter through 3600


Questions:
Graph your results.



Can you explain, with the aid of diagrams, why the graph has this 


pattern? Hint: Think about the garden screen!



Using these results, which way do you think Polaroid glasses arrange 

their lenses? Outline the theory behind your decision.

Practical: Rayleigh scattering
Equipment:
Small fish tank


Directional light source



Detol



Glass stirring rod



Dark Room



White screen



Video/ DVD: “Blue Planet: Twilight Zone”
Method: 
Place the light in front of the fish tank with the white screen on the 


other side.



Place drops of Detol into the water



Observe the white screen and record any changes.
Questions:
What is Rayleigh scattering?



Why did the Detol in the water cause a change on the white screen?



How is this theory related to why the sky is blue or the sunset red?



If water looks clear in a glass, why does it look blue when diving?



View the video, “Blue planet: Twilight zone” and summarize the 


relevance of Rayleigh scattering to the evolution of the fauna and 


flora at this depth.


Transparent Colour Addition
Equipment:
Light Box and Kit


Colour filters



White paper/card



Power Pack

Brief Method:
Using the light box and the filters/colour slides, experiment with 


combining colours.



Record your results in the following table:
	Input one
	Input two
	Input three
	Output

	
	
	
	


Practical: CD and diffraction Grating
Equipment:
CD



Diffraction Grating and Glasses


Laser



Protractor



Ruler



Directional Light Source


Clamps and retort stand



White screen

Brief Method:
Place the white light source in a clamp so it strikes the CD at an angle.


Devise a method to record the angle at which the colours leave the 


surface of the CD.



Try the same experiment with the Laser light source.



DON’T LOOK DIRECTLY AT THE LASER OR ITS REFLECTION.



Replace the CD with the Diffraction grating and try the laser reflection.
Questions:
Did the colours emitted depend on the angle?



Were the longer wavelengths (Colours) at the biggest or smallest 


angle?



Did the diffraction grating act the same as the CD? Discuss


Can you explain how the colours were separated?


Practical: Dispersion and Rainbows
Equipment:
Good quality prisms (not the light box ones)


Paper



Protractor



Light Box 

Brief Method:
Place the prism on the paper and direct a single ray through it.



Adjust the incident ray until a “rainbow” appears.



Trace the rays, labelling each colour.



Try to recombine the colours using a second prism.

Questions:
Which colour bent the most? 



How does the wavelength, speed and frequency of this colour compare 

to the least bent?



Can you explain this behaviour?


Practical: Curved mirrors
Equipment: 
Light Box and Kit



Power Pack



Paper

Brief Method:
Place a concave mirror on your paper and trace around it with a pencil.



Using the filter with multiple slits, create parallel rays of light.



You may have to adjust the globe and lens on the light box for this.



Direct the parallel beams into the concave mirror and trace the incident 

and reflected rays of light.



Using a protractor, draw the complete circle that the concave mirror 

may have come from. Place the mirror on the circle and direct a single 

beam of light through the centre of the circle to hit the mirror. Try this 

from several angles.

Question: 
What is the focal point for you mirror?


If a ray was directed through the focal point, how would it emerge?



Describe and explain what happened when you directed the beam 


through the centre of curvature.

Extension: 
Using the optic benches, produce an image on a card.



Describe the image.



If you cover half of the mirror, what should happen to the image?



Try this and explain your results.

Note: If you are interested, these light box experiments may be done in the dark room and an image/photo produced for your results.

Convex Lenses:

Repeat above using a convex lens (
DEMO: BIG CONVEX
Equipment:
Big convex mirror mounted on its stand
Brief method:
Student stands at a distance from the mirror and walks towards it 


slowly.

Questions:
Did the image change as you approached the mirror? Outline.



Using ray diagrams explain the results of the demonstration.

	Images:


	
	
	


Practical: Lenses
Equipment: 
Light Boxes and kits



Optical Benches


White card

Brief Method:




1) As in the mirrors prac, use the parallel rays to find the focal point of 

a convex and a concave lens.



2) Using the optical benches, and the F filter, find the focal length of a 

convex lens. In order to design this part of the prac, try and decide 


which ways of light you will require, or when the F will be in focus.


(If that fails, ask for help)



3) Use a convex and a concave lens outside to produce an image on a 

screen (white card)



Record the distance from the card to the lens.

Questions:
What was the focal point for the two lenses?



Did your answer to 1)2) and 3) vary? Should they?



Did 3) work for both lenses? Explain



Why should 3) give an estimate for the focal point?

Student Designed Practical Investigation
Read the material on how to plan and complete a Practical investigation.

Your investigation must include Qualitative and Quantitative analysis of data.


For example, describing a rainbow but also measure angles and finding 
wavelengths through research.

After the holidays you will need to submit a plan including materials, set up, results that will be recorded and mock calculations where appropriate. You final report may vary due to the process of investigation and refinement, but you must have a clear idea of how you will start.

You may select a topic from the list, expand/extend a practical or come up with your own.
Step one: 
Select a topic

Step two: 
Complete the plan and have it checked

Step three:
Give the technicians your list of equipment

Step four:
Collect rough data and do rough calculations

Step five:
Collect precise data and record details of method 

Step six:
Present Practical in correct format

The write up should include:





Theory/Introduction





Relevant theory so that your reader understands the Physics involved in your prac.





Should lead to Hypothesis in a logical sequence.




Aim:





What you plan to achieve and the limits or scope of your research.




Equipment:





Major equipment used




Method:





Record of what you have done.




Highly recommend diagrams or digital photos (with labels)





Must be past tense (NOT do this then do that…these are instructions)





Lists are acceptable





Non personal is preferred (this was done…)




Results:





Graphs or tables with labels




Also relevant observations




Analysis:





Manipulation of data




Finding gradients of graphs, working out equations etc.





Estimating uncertainties




Discussion:





Making sense of the data and analysis




Does it show what theory suggested, what you expected?





Is there another other theory that could explain other trends?





Did your prac have significant results when considering uncertainties?




Conclusion:




Answer your aims and summaries major findings

	Theory
	Appropriate Method
	Data
	Analysis/ Discussion
	Planning

	VH H M L NS
	VH H M L NS
	VH H M L NS
	VH H M L NS
	VH H M L NS


Student Designed Practical Investigation
Plan

Topic:








Partner:

Aim:

Possible variables: (things that could change)
	
	
	
	
	
	

	
	
	
	
	
	


Equipment requirements:


Brief Method:
Major Theory/Ideas being considered:

Practical: Total Internal Reflection
Equipment:
Light Box and Kit


Square Prism



Power Pack

Brief Method:
Direct a single beam of light into the prism and record the beam as it 

emerges back into air



Increase the angle in small increments and continue to trace the rays.
Question:
At what angle did the ray stop refracting?



What is this angle called?



Does/would this work from air to plastic? Explain



For TIR to occur n1>n2 or does n2>n1? Explain?



Give an example of TIR in nature/ everyday life.

Practical: Jelly Patient
Equipment:
Prepared Jelly in a balloon with an unidentified object set into it


Magnets



Metal



Bright lights




Photographic paper



Radioactive source



Knitting needles




Scalpels



Bench mats



Student requests considered

Brief Method:
Students are presented with a patient. It is modelled by a jelly filled 

balloon with an unwanted object in it.



With the least damage to the balloon, the students have to describe the 

object as accurately as possible.


If the student guesses too early, and they are wrong, they loose their 

patient.


If they run up a huge bill and the board (me) believe some test were 

expensive and unnecessary, they are dismissed.


Good luck.


Doctors notes, results and final report:

DEMO: Optic Fibres
Equipment:
Laser


Fibre optic cable

Brief Method:
Direct laser into the fibre and show how knotted it can get, and yet the 

signal gets through.

Question:
Why/How? How is it possible for the light to travel in curved lines? 

Explain.
DEMO: Honey and glass
Equipment:
Large beaker of honey


Glass bent to show light pipe


Laser

Brief Method:
Direct the light through the glass to demonstrate pipe behaviour



Place glass spiral into the honey beaker and observe any changes.
Questions: 
Explain any observations in terms of n1 and n2



What would happen if optic fibres went in and out of water as they 


travelled?



How do engineers overcome this problem?

Practical: Input/output for optic fibres
Equipment:
Optic fibres



Laser



Light meter or data logger with sensor

Method:
You may vary input intensity or curvature…….your choice



Graph input or curvature against output.

Questions:
Find a possible relationship for your two variables



Is this true for any input or curve?



How/why is any lost?



What did you measure light level in? What unit? How does it relate to 

intensity?
Extension:
Use the Dispersion simulator to graph either wavelength verus output 

or distance versus output using excel.

Presentation for detailed study
Medical imaging

You must prepare a multimedia presentation. It can stand alone and simply be played to the class, or it may be presented by the members of your group.

Topic:






Partners:

Step 1:

Select/ be given an imaging process

Step 2:

Research, utilising people, the web, books and personal experience if 

applicable.

Step 3:

Form presentation and submit for DVD.
NOTE: 
Your presentation will form the basis for revision for the class on your 

topic. It must be clear, informative and correct. Please reference all 

sources of information so students can investigate these if they wish.

Brief:
Must be visual as well as factual: Multimedia format.



Music, images, footage, print are all welcome and encouraged.

Areas:

Medical Context: when and where is it used?


Actual examples: specific case or image of a condition or outline of 

specific treatment.



Images: What do they look like and what are the major features 


shown?


Physics: How do they work? How is the image obtained? What 


concepts are required to understand this process?


Safety:
How do you use it safely; patient and the operator.



Costs/Benefits/Disadvantages: What are the advantages and 


disadvantages of using this technology?

	Physics
	Physics
	Quality, relevance and interpretation of the image
	Medical Background
	Effective use of multimedia format.
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Set up





Set up:





Setup:





DVD





DVD





Setup: 








DVD





DVD





One bump














Two bumps

















Three Bumps





ETC





DVD





CRO and relevant knobs:





DVD





DVD





Set up:





DVD





Checked:





Set up: 





Results:








Setup:











