Teaching Light
Syllabus
OP33
Understand that light is a form of energy and that it can be converted to other forms
OP34
Show that light travels in straight lines and explain how shadows are formed.
OP35
Understand that luminous objects are a source of light while non-luminous objects are seen as a result of light 
reflected from them.
OP36
Recall that white light is made up of different colours which can be separated by dispersion.
OP37
Produce a spectrum of white light using appropriate apparatus, and list the colours of the spectrum.

OP38
Investigate the reflection of light by plane mirrors, and illustrate this using ray diagrams.

Demonstrate and explain the operation of a simple periscope.

OP39: (all higher level) 


Show the refraction of light as it passes from: air to glass, air to water, glass to air, water to air.


Show refraction of light through a lens.


Demonstrate the operation of a magnifying glass.

OP33: Understand that light is a form of energy and that it can be converted to other forms
Solar panels are available in the Energy Conversions resource box.
To demonstrate that light is a form of energy we must first make sure we know how to recognise that something has energy. A simple approach is to say that if an object has energy it can cause movement, so it’s not enough to have solar panels - they must be connected to something which moves, e.g. a motor.
OP34: Show that light travels in straight lines and explain how shadows are formed.
· To show that light travels in straight lines
The apparatus is available in the Light Resources Box.
You don’t need to use a candle - any object will do.
Alternatively sprinkle some power (e.g. chalk dust or talcum powder) over a laser beam to make it visible.
· To investigate how shadows are formed
Use the ray-box as the light source or alternatively just use a candle.
It’s worthwhile asking the students to predict the outcome of the activity in advance.

OP35: Understand that luminous objects are a source of light while non-luminous objects are seen as a result of light reflected from them.
OP36: Recall that white light is made up of different colours which can be separated by dispersion.
OP37: Produce a spectrum of white light using appropriate apparatus, and list the colours of the spectrum.
· Produce a spectrum of white light using appropriate apparatus
The apparatus is available in the ray-boxes kit.

It can be tricky to generate a clear spectrum, but students generally get there with time. They certainly enjoy the activity. It’s possible to create a large spectrum on the ceiling using an overhead projector as the light source, but it takes practice.
· List the colours of the spectrum
DO NOT UNDER ANY CIRCUMSTANCES tell the students what the seven colours are without first giving them the chance to identify them for themselves; it’s great fun trying to spot them.
We give the impression that these seven colours are objective (they really exist, regardless of the observer) but in fact they are quite subjective and what an observer sees depends upon not only the colours that ‘are there’ but also physiological factors (and even cultural ones).

Newton himself first came up with the notion of seven colours partly because he believed that seven was a special number (e.g. seven different notes in a musical scale, seven days in the week).
The colours of the rainbow can be remembered using the memonic Richard Of York Gave Battle In Vain (ROY G. BIV is another one), but you have to admit they’re a bit stupid and I’m sure students can come up with something better themselves.

OP38: Investigate the reflection of light by plane mirrors, and illustrate this using ray diagrams; demonstrate and explain the operation of a simple periscope.
· Investigate the reflection of light by plane mirrors, and illustrate this using ray diagrams.

All apparatus is available in the Ray Boxes and the Light Resources Box.

Students generally aren’t familiar with using protractors in first-year so a ‘qualitative analysis’ should do fine (“the angle in equals the reflected angle”). Text-books refer to the angle of incidence as being the angle between the incident ray and the normal, but for me at this level that just complicates things, so until I’m told otherwise I will continue to use the more straightforward angle between the ray and the block itself.
· Demonstrate and explain the operation of a simple periscope.

The apparatus is available in the Ray Boxes and the Light Resources Box.
There are enough mirrors to make a class set of periscopes using retort stands. Remind students that the object of the exercise is view something which they could not otherwise see because of an obstacle in the way. 

So they have to set up the apparatus below bench level and if it works correctly they should be able to view something above the desk while their head is still below bench-level.

First to build it successfully gets a prize.
For homework they can take home two mirrors and try to make a permanent periscope. You can keep any really good ones and store them in the resources box.
Remind students that these were very important resources in the trenches during World War One.
OP39: (all higher level): Show the refraction of light as it passes from: air to glass, air to water, glass to air, water to air[image: image1.emf]; show refraction of light through a lens; demonstrate the operation of a magnifying glass.
· Show the refraction of light as it passes from: air to glass, air to water, glass to air, water to air
Demonstrating the refraction of light as it passes from air to glass and glass to air; this is straightforward using the glass blocks available in the ray-boxes kits.

Demonstrating the refraction of light as it passes from air to water and water to air; I’m not sure what they want us to do here. 
One option is to use a container of water, for example in a petri-dish, similar to what we do for the glass block (and conveniently ignore that the light actually passed from air to plastic and then to water on the way in, and the opposite on the way out).
Another possibility is that they just want us to dip a pencil into a beaker of water and notice that it bends (again ignoring the glass interface).

I suppose to be safe we should cover both and then prepare ourselves for the exam paper which asks for something else entirely.
· Show refraction of light through a lens.
Converging and diverging lenses are available in the ray-box kits.
· Demonstrate the operation of a magnifying glass.
You need to buy a class set of flat convex (converging) lenses to demonstrate this. Hold the lens over some text and notice that the image is magnified.

Activities
1. If it’s a sunny day bring the troops outside and let them try to ignite tissue paper using lenses by placing the paper at the focal point (they will find this by trial and error).

2. Get students to form images of distant objects on a screen (a white page) using the lenses. 
This is always impressive, particularly when they notice that the image is in colour and upside down.

