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USE THE ITEMS PROVIDED TO LEARN  
ABOUT LIgHT AND cOLOUR. 

•	Please	return	the	box	with	all		
equipment	packed	as	you	found	it.	

•	Report	any	missing	or	damaged		
items	to	the	staff.	

SPARK!� DISCOVERY BOXES � �are to be used with  adult supervision  AT ALL TIMES.
Light and Colour

WHAT’S IN THE BOX?

Wind-up LED torch

Spray bottle (please dry after use)

Set of lenses of different types

Blank cD

Spectroscope
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Light and Colour

What is light? 

Light is one type of radiation produced 
by stars (including our sun), by some 
creatures and reactions, and by lamps 
and flames. Similar types of radiation 
include radio waves, microwaves, 
infrared, ultraviolet and X-rays.

We can think of radiation as invisible 
waves travelling through space. We 
only see things that produce or reflect 
radiation of certain wavelengths. 

From longest to shortest wavelength, 
most people see red, orange, yellow, 
green, blue, indigo and violet light. If light 
of all these colours combines, it appears 
white.

•	USE	the	CD	to	split	white	light.	Observe	
the	differences	between	sunlight,	
fluorescent	light,	incandescent	light	
(such	as	from	a	halogen	lamp,	a	torch	
with	globe	that	contains	a	filament,	or	a	
candle	–	under	adult	supervision)	and	
LED	light	from	the	torch	in	the	kit.		If	
you	have	heat	lamps	in	your	bathroom,	
observe	their	light	as	well	–	and	feel	
their	heat,	which	is	infrared	radiation.	
Draw	some	of	the	colour	patterns	you	
see,	and	take	photos	of	the	CD	lying	on	
a	sheet	of	paper	beside	the	name	of	the	
source	whose	light	it	is	splitting.

•	If	you	had	trouble	seeing	all	the	
colours	of	the	spectrum,	DIScUSS	this	
with	an	adult.	Find	some	online	tests	
for	colour-blindness	and	work	through	
them	together.	If	you	do	discover	
you	have	a	colour	vision	problem,	

encourage	family	members	to	take	the	
test,	because	this	condition	is	genetic.	
While	it	is	a	bit	inconvenient,	it	has	no	
other	effects	on	eyesight.	

•	If	you	have	a	garden	hose,	stand	with	
your	back	to	the	Sun	and	cREATE	a	
fine	spray.	If	not,	fill	the	spray	bottle	
with	water	for	the	experiment.	Move	
your	body	and	the	spray	until	you	
see	a	rainbow.		What	colours	can	
you	see?	(Many	people	find	it	hard	
to	distinguish	blue	from	indigo	in	a	
rainbow.)	Draw	a	picture	of	yourself,	
the	Sun	and	your	own	little	rainbow.

•	FIND	some	photos	of	rainbows.	
Search	for	one	with	a	fainter	
secondary	rainbow	outside	the	main	
one.	What	do	you	notice	when	you	
compare	the	colours	in	the	primary	
and	secondary	rainbows?	Find	a	
diagram	that	explains	how	primary	
and	secondary	rainbows	form.

•	SHINE	the	torch	at	something	blue.	
Describe,	in	words	or	a	picture,	
what	happens	to	the	colours	in	the	
white	light	when	it	hits	the	object.	
Most	objects	scatter	some	of	the	
white	light	that	hits	them	as	well	as	
absorbing	some	wavelengths	and	
reflecting	others	–	do	you	think	this	is	
happening	with	the	object	you	chose?

•	SHINE	the	torch	at	a	piece	of	
coloured	fabric.	Pour	a	little	water	on	
the	fabric	and	observe	any	change	
in	its	appearance.	Write	a	brief	
explanation	in	terms	of	absorption,	
reflection	and	scattering	of	light.
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When the Sun is low in the sky near  
sunrise or sunset, light reaches us 

through a longer column of air than 
at noon. So it encounters more 

molecules and particles in the air, 
which scatter more blue light. 

The light that reaches us therefore 
appears orange or red, and the 

colour is stronger if there is more 
dust in the air.

Why is the sky blue?

•	Half	fill	a	clear	glass	or	plastic	
container	with	water.	Shine	the	torch	
through	the	water	from	one	side	while	
observing	from	above.	Now	add	a	
few	drops	of	milk	to	the	water,	stir	
and	repeat	your	observation.	Add	a	
little	more	milk	and	OBSERVE	any	
changes.	

•	Shining	the	torchlight	through	the	
water	in	the	same	way	as	before,	
OBSERVE	from	a	position	opposite	
the	torch.	Why	do	you	think	the	light	
here	looks	yellow	or	red?	Remember	
that	white	light	is	a	combination	of	
light	of	different	colours,	and	that	
part	of	the	white	torchlight	has	been	
scattered	by	the	milk.	Add	some	more	
milk	and	note	any	changes.

•	DRAW	a	diagram	to	show	what		
you	observe,	both	from	above		
and	from	opposite	the	torch.

Milk	contains	small	
particles	that	scatter	light.	
Gas	molecules	and	small	

particles	of	dust	in	the	air	also	
scatter	light.	In	both	cases,	the	
particles	scatter	more	blue	light	
than	red,	making	the	milky	

solution,	and	the		
sky,	blue.



What do mirrors do to light?

•	LOOk	at	your	face	in	a	vertical	mirror.	
How	does	your	reflection	compare	
with	your	face?	Shut	your	right	eye	
and	watch	which	eye	your	mirror	
image	seems	to	shut.	Your	brain	thinks	
you	are	looking	at	a	person	who’s	
facing	you	and	shutting	their	left	eye.

•	STAND	in	front	of	a	vertical	mirror	and	
point	one	finger	upwards.	Move	the	
finger	in	a	horizontal	circle,	turning	
your	hand	clockwise.	Observe	its	
motion	in	the	mirror	–	is	it	clockwise	
or	anticlockwise?	

•	What	do	you	predict	you	will	see	if	
you	move	your	finger	clockwise	in	a	
vertical	circle,	pointing	at	the	mirror?	
Now	do	this	and	OBSERVE	what	
happens.	

•	UNDERSTAND	reflection	in	a	mirror?		
Ask	another	person	to	stand	facing	
you	and	watch	you	repeat	these	
actions.	Then	ask	them	to	repeat	the	
actions	while	you	watch.	Discuss	how	
you	see	each	other’s	hand	moving.

•	STAND	facing	a	narrow	vertical	mirror.	
Move	one	hand	slowly	to	the	side,	as	
far	as	you	can	reach.	Keep	moving	
your	head	so	you	can	always	see	the	
hand.	Draw	a	diagram	showing	light	
from	your	hand	being	reflected	in	the	
mirror	and	reaching	your	eyes.

•	LOOk	at	your	face	in	both	sides	
of	a	shiny	spoon.	Write	down	your	
observations.	Draw	your	cartoon	face,	
perhaps	with	a	big	nose,	wide	mouth	
or	small	chin	(or	all	three).	
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Which photo shows a face reflected by 
the concave front of a spoon, and which 

by its convex back?



Light is bent by the two 
lenses inside a telescope 
and by the lens in the eye.

An object standing partly in water and  
partly in air appears to be broken at the surface  

of the water because light is bent  (refracted) 
when it travels from one transparent medium 

(such as air, water, glass or plastic) into another. 

Lenses are designed to bend light in interesting 
and useful ways as it travels from air into  

glass or plastic and back into air.

What do lenses do to light?

•	PLAcE	a	thin	object	such	as	a	pen	
or	chopstick	in	a	glass	of	water,	with	
part	of	it	above	the	surface	of	the	
water,	and	observe	it	from	the	side.

•	PLAcE	a	coin	on	the	bottom	of	an	
opaque	cup.	Move	it	away	from	you	
so	that	the	coin	is	just	out	of	sight.	
Pour	water	into	the	cup.	To	explain	
what	you	observe,	draw	diagrams	that	
show	the	path	of	light	from	the	coin	to	
your	eye	before	and	after	you	added	
the	water.

•	PLAcE the	lenses	on	a	flat	surface	in	
a	darkened	room.	Shine	the	torch	at	
each	lens	and	observe	how	it	bends	
the	light.	Sketch	the	path	of	light	for	
each	lens.

•	PLAcE	two	lenses	so	that	light	from	
the	torch	travels	through	one	and	then	
through	the	other.	Experiment	with	
different	combinations	of	lenses,	at	
different	distances	apart,	and	draw	the	
path	of	the	light	in	each	case.

•	LOOk	at	this	text	through	the	lenses.	
Draw	the	shape	of	the	lens	that	
magnifies	the	text.	This	is	the	same	
shape	as	the	lens	that	focuses	light	
on	the	back	of	your	eye.

•	USE the	magnifying	lens	to	look	at		
a	computer	screen.	What	colour	
pixels	in	the	screen	combine	to	make	
white?
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Can you watch colours 
mixing?
•	POUR	water	into	a	tall	glass	until	it	is	
about	two-thirds	full.	Place	one	drop	
each	of	red,	blue	and	yellow	food	
colouring	on	the	surface	of	the	water,	
spaced	well	apart.	Place	a	sheet	of	
paper	behind	the	glass	and	watch	the	
colours	mix.	Do	you	see	the	colours	
you	expected?

•	POUR	water	to	about	2	cm	depth	into	
a	large	white	container	and	let	it	stand	
for	ten	minutes	so	the	water	is	still.	
Add	one	drop	of	each	colour,	spaced	
well	apart,	and	time	how	long	they	
take	to	mix.	Take	photos	to	show	the	
stages	of	mixing.	

Can you measure light?
Scientists often perform simple qualitative 
experiments when they explore a new 
field. This is what you did with the CD, 
exploring and observing light without 
measuring anything. 

To understand more about the world, 
scientists then devise quantitative 
experiments, ones that involve 
measurement. They have invented  
all sorts of instruments to help in  
these measurements. 

The spectroscope is an instrument 
for separating the colours in light and 
measuring their wavelengths. Using 
spectroscopes, scientists can analyse 
the chemical composition of distant stars 
and gain a deep understanding of the 
substances around us.

•	USE	the	spectroscope	to	observe	some	
of	the	light	sources	that	you	explored	
with	the	CD.	Record	the	wavelength	
of	each	colour	as	measured	by	the	
spectroscope.	

A	spectroscope	uses	closely	spaced	lines	
to	diffract	light,	just	as	the	tiny	grooves	
on	a	CD	do.	Light	is	diffracted	when	it	
encounters	a	slit	about	the	same	size	as	its	
wavelength.

•	FIND some	photos	of	diffraction	of	water	
waves.	Light	waves	have	a	much	smaller	
wavelength	than	water	waves,	but	they	
curve	in	a	similar	way	when	they	meet	a	
small	slit.

In this photo, 
waves moving 
from left to right 
are diffracted by 
the gap in the 
barrier, just as 
light waves are 
diffracted by a 
tiny slit.

Grating spectrometer schematic
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Why are bubbles colourful?

A bubble is a very thin film of water and 
detergent. When light hits it, some is 
reflected by the outside of the film and 
some is reflected (a short time later) by 
the inside of the film. 

When these two slightly different 
reflected light waves overlap, some 
wavelengths (colours) become stronger 
and others become weaker or disappear. 

This effect is called interference. The 
particular colours you see depend on 
the time lag and thus on the thickness 
of the film.

•	ADD	1	tablespoon	of	thick	kitchen	
detergent	to	1	cup	of	water	in	a	small	
bowl.	Dip	the	top	end	of	a	plastic	
tumbler	in	the	solution,	hold	it	so	the	film	
across	the	end	is	vertical,	and	observe	
the	effect	of	light	(from	the	Sun	or	the	
torch)	on	the	thin	film	that	forms.	Move	
the	tumbler	until	you	see	bands	of	colour	
near	the	top	of	the	film.	What	colours	
can	you	see?

•	OBSERVE	the	film.	What	colours	can	
you	see	from	top	to	bottom?	How	
does	this	change	over	time?	Why	
do	you	think	the	pattern	of	colour	
changes?	Hint:	consider	the	effect	of	
gravity	on	the	film.

•	STAND	beside	a	window	on	a	sunny	
day,	or	near	a	bright	light.	Dip	a	straw	
in	the	mixture	and	blow	a	few	bubbles	
in	the	bowl.	Gently	pierce	one	bubble	
with	the	straw	and	blow	it	up	further.	
Can	you	see	bands	of	colour?	Can	
you	see	bright	spots	of	different	
colours?	Watch	them	and	note	how	

they	change	over	time.	Devise	your	
own	experiments	with	the	bubble	
mixture	and	write	instructions	that	
someone	else	could	follow.

•	FIND	photos	of	insects	and	birds	with	
iridescent	parts.	Their	bright	colours	
are	due	to	interference.	You	will	also	
see	this	effect	inside	some	seashells	
and	in	oil	spills	that	have	spread	out	
to	form	a	thin	film	on	the	surface	of	a	
wet	road.

•	READ	the	story	of	Thomas	Young,	
who	asked	interesting	questions	
about	light,	colour	and	how	our	
eyes	work.	He	carried	out	important	
experiments	and	was	the	first	person	
to	explain	interference	–	a	century	
after	the	effect	was	first	described	by	
scientists.	His	work	showed	that	wave	
theory	is	very	good	at	explaining	
many	aspects	of	light.	Today,	it	is	still	
very	useful	to	think	of	light	as	a	wave,	
even	though	picturing	it	as	a	stream	
of	particles	(photons)	is	more	accurate	
when	explaining	some	effects.



For assistance, further information or general feedback,  
please send an email to spark@childrensdiscovery.org.au
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