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LIGHTLAB	EXTRA	SICENCE	ACTIVITY	2:	Magnet	World			

PURPOSE:	Understand	magnetic	fields	and	their	source.	This	worksheet	
complements	Chapter	2	of	Lightlab	“What	is	this	Light?”	where	we	
explain	that	light	is	electromagnetic	in	nature.	

Materials	Needed:	Two	bar	magnets	with	known	poles,	iron	filings,	a	paper	box,	an	
iron	nail,	a	metallic	paper	clip,	a	compass.	

Magnetic	stones	or	lodestones	were	first	discovered	in	Greece,	around	600	B.C.		
All	magnets	generate	an	invisible	field	around	them	that	exerts	a	force	on	metals	
like	Iron.	Commercial	magnets	come	in	many	shapes	and	sizes	as	shown	below:	

	
Horse-shoe							 	 Bar		 	 Cow	Magnet	 	 Ring																	
	
One	of	the	early	applications	of	magnets	is	the	compass	which	is	a	powerful	tool	in	
navigation	as	it	points	towards	North.		Today,	magnets	are	used	in	televisions,	
computers,	recycling	centers	and	much	more.	

THE	NORTH	AND	SOUTH	POLES		

All	magnets	have	a	South	pole	and	a	North	pole.	Opposite	poles	attract,	but	the	
same	poles	repel.		A	north	pole	or	a	south	pole	never	exists	without	the	presence	of	
the	other.		

	Need:	Two	magnets					
1. Approach	the	North	poles	towards	each	other.		The	magnets	__________	
2. Approach	the	South	poles	towards	each	other.		The	magnets	__________	
3. Approach	the	south	pole	towards	the	North.			The	magnets	____________	
4. You	may	also	access	link	for	a	virtual	experience	

https://micro.magnet.fsu.edu/electromag/java/magneticlines2/index.html	
	
Draw	your	observations	in	the	boxes	below:	
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EXPLORE	THE	MAGNETIC	FIELD	OF	A	BAR	MAGNET	
The	shape	of	the	magnetic	field	changes	depending	on	where	the	ends	are	located.		
For	example,	in	the	case	of	a	bar	magnet,	the	north	pole	and	south	pole	are	at	the	
ends	where	the	magnetic	field	is	the	strongest.		The	horse	shoe	magnet	is	just	a	bar	
magnet	that	has	been	bent.	In	both	cases	the	magnetic	field	flows	out	of	the	North	to	
the	south.	

	

	

	

	
	
Experiment	
Materials:	bar	magnet,	iron	filings,	a	box		
	
Sprinkle	Iron	filings	in	a	box.		Put	the	magnet	under	the	box	
and	observe	the	shape	of	the	magnetic	field.		Draw	what	you	
see	in	the	box	to	the	right,	tracing	the	curved	lines	of	iron	
filings	coming	from	one	magnet	end	to	the	other.	The	filings	
reveal	the	shape	of	the	magnetic	field.		Where	is	the	magnetic	
field	strongest?	_____________________________	.																																													
If	you	don’t	have	a	magnet	or	iron	filings,	access	link	for	a	
virtual	experience	https://micro.magnet.fsu.edu/electromag/java/magneticlines/index.html	

What	causes	a	magnetic	field?	The	electrons	inside	a	magnetic	meatal	are	in	
constant	motion	and	spin	around	their	axis.		Every	spinning	electron	is	a	tiny	
magnet.	When	neighboring	electrons	spin	in	the	same	direction,	the	magnetic	
field	is	stronger.		On	the	other	hand,	if	they	spin	in	opposite	directions,	they	
cancel	each	other.			

That	is	why	opposite	magnetic	poles	attract	while	like	poles	repel.	

	

	

While	poles	that	are	the	same	repel.		
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MAKING	MAGNETS:		Magnets	discovered	in	nature,	are	strong	because	a	large	
number	of	the	electrons	in	the	iron	atoms	spin	in	the	same	direction.	That	is	not	so	
in	a	non-magnetized	iron	piece,	where	the	electrons	spin	in	random	directions.		

	

	

	

State	A:	Strong	Magnet	 	 	 State	B:	Iron	that	is	not	magnetized	

However,	when	a	strong	magnet	is	next	to	a	piece	of	iron	the	electrons	align	
themselves	in	the	same	direction	as	the	magnet’s	field.	Moreover,	the	piece	of	iron	
becomes	magnetic	when	rubbed	several	times	by	the	strong	magnet.	

Experiment	Yourself	

Materials:	a	magnet,	an	iron	nail,	a	metallic	paper	clip	

a) To	magnetize	the	nail	
1. Stroke	the	nail	in	the	same	direction	with	a	magnet,	about	20	times	
2. Check	if	the	nail	attracts	the	paper	clip.		If	not,	try	step	1	again	

Once	the	nail	attracts	the	paper	clip,	it	has	become	a	magnet.		Does	the	iron	nail’s	
domain	look	like	state	A	or	B?	________	.	The	nail	is	actually	temporarily	magnetized.		
	

b) To	de-magnetize	the	nail	
1. Shake	or	drop	the	nail	several	times		
2. Check	to	see	if	it	attracts	the	paper	clip.		If	yes,	try	step	1	again.	

	
After	a	few	drops,	the	nail	will	likely	not	attract	the	clip	any	more.		Does	the	iron	nail	
domain	now	look	like	state	A	or	B?	________	
	
THE	EARTH’S	MAGNETIC	FIELD	Earth’s	magnetic	field	result	of	its	rotating	
molten	core	and	acts	like	an	enormous	magnet.	Scientists	speculate	that	the	
electric	currents	that	flow	in	the	molten	part	combined	with	the	earth’s	
rotation	produce	its	magnetic	field.			

A	compass	needle	aligns	itself	with	the	magnetic	field	of	the	Earth.	The	
North	pole	of	the	needle	points	towards	the	earth’s	North	but	doesn’t	
always	go	through	the	actual	geographic	North,	or	True	North.		The	
magnetic	field	axis	is	unstable	and	changes	directions	over	the	years.		The	
angle	between	the	Earth	North	axis	and	magnet’s	North	axis	is	called	the	
magnetic	declination.	Can	you	find	out	that	value	where	you	are	?	________			

S	 N	
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The	COMPASS	TEST	

Materials:	bar	magnet	with	unknown	poles,	compass	

1. Find	the	North	by	letting	the	compass	needle	rest	on	N.		Keep	it	there!			
2. Approach	the	magnet	to	the	compass	North.	What	happens?	

a. The	compass	needle	turns	and	points	the	other	way	
b. The	compass	needle	stays	pointing	the	same	way		

	
You	can	determine	the	magnet’s		

a. North	pole	if	the	compass	needle	turns	the	other	away	since	like	poles	repel.	
b. South	pole	compass	needle	stays	pointing	the	same	way	

	
THE	FLYING	BUTTERFLY	
	
Materials:	construction	paper,	pencil,	string,	paper	clip,	magnet,	
scissors.	tape	
	

1. Draw	a	simple	(	1inch	x	1inch)	shape	of	a	butterfly.	Then	
cut	around	it.	

2. Attach	string	to	the	paper	clip	and	slide	it	on	the	paper	
butterfly	

3. Tape	the	unattached	end	of	string	on	a	table	or	the	ground.	
4. Use	the	magnet	to	make	the	butterfly	fly.	It	should	fly	while	

magnet	is	close	and	not	touching.	
.		
THE	ELECTROMAGNET						

Watch	https://www.youtube.com/watch?v=xi_vhUrePBA	to	see	how	commercial	
magnets	are	made	with	electricity	(2:22)	and	how	to	make	an	electromagnet	with	a	
nail	and	wire.		Now	try	making	an	electromagnet	yourself:	

Need:	Large	nail,	Wire,	2	batteries,	paper	clips	

1. Wrap	the	wire	by	making	tight	loops	around	the	nail	as	shown.	
2. Hook	the	wire	ends	to	the	+	and	-	ends	of	the	battery	
3. Try	to	pick	up	the	paper	clips	as	the	nail	should	get	magnetized.	

BE	CAREFUL	that	the	nail	can	get	too	hot,	so	don’t	plan	on	holding	
for	long.	

You	can	also	explore	electromagnetism	by	watching	the	effect	of	electricity	
on	a	compass	needle,	as	explained	in	Chapter	2	of	lightlab.	
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SOME	HISTORY	OF	THE	DISCOVERY	OF	ELECTRO-MAGNETISM	

Several	scientists	have	been	credited	for	their	discoveries	in	electromagnetism:	H.	
Oersted,	J.	Henry,	M.	Faraday,	and	J.	Maxwell.		The	latter	two	scientists	partnered	in	
demonstrating	that	light	and	other	radiation	sources	were	electromagnetic	in	
nature!		They	also	shared	a	common	devotion	to	Christ,	as	their	biographies	often	
testify.			For	more	about	these	two	godly	heroes	of	Science,	go	to	
https://lightlabetc.com/book-supplements	and	check	out	the	video	and	article	
listed	under	Chapter	Two.	

We	would	love	to	hear	from	you	regarding	any	questions	you	may	still	
have.		Just	email	us	at	lightlabetc@gmail.com	or	contact	us	via	the	website	
itself:	lightlabetc.com	or	facebook	page.		For	many	cool	postings	on	science	
and	faith,	join	Instagram	@lightlabetc.	

Lightlab explores the nature of light with a Christian perspective. 
It is ideal for kids 8-12 years old.  


