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The	mobility	of	charges	in	insulators	and	conductors

Task	and	equipment

Information	for	teachers

Additional	Information

The	pupils	learn	that	in	insulators	charges	are	locally	bound	but	in	metals,	that	is	conductors,	they	are	7ree	to	move.

Suggestions	for	Organization	and	Implementation

The	results	o7	this	experiment	are	a	pre-requisite	7or	understanding	other	experiments.	For	an	electroscope	to	7unction,	charges

in	it	must	be	mobile	while	in	the	experiment	with	a	rubbed	plastic	rod	it	is	necessary	that	charges	are	locally	bound,	otherwise	a

discharging	via	the	hand	would	immediately	7ollow.

The	additional	exercises	should	pick	up	such	aspects.	In	this	context,	re7erence	can	be	made	to	many	experiments	7rom

electrotechnics	in	which	this	knowledge	can	be	applied	(the	use	o7	electrical	conductor	connections	is	necessary	7or	current	7low;

the	use	o7	insulators	at	those	points	where	no	current	should	7low).
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The	mnbility	nf	charges	in	insulatnrs	and	cnnductnrs

Task	and	equipment

Task

Can	the	charges	in	bndies	be	shifted?

Investigate	various	di77erent	electrically-charged	bodies	to	see	i7	the	charges	in	them	can	be	shi7ted.



Student's	Sheet	

Printed:		18.04.2017	08:37:33		|	P1085200

Robert-Bosch-Breite	10 Tel:	+49	551	604	-	0 in7o@phywe.de

D	-	37079	Göttingen Fax:	+49	551	604	-	107 www.phywe.com

Equipment

Pnsitinn	Nn. Material Order	Nn. Quantity

1 Electroscope	w.	metal	pointer 13027-01 1

2 Polypropylene	rod,	d.	8mm,l.175mm 13027-07 1

3 Neon	tube 06656-00 1

4 Film,	transparent,	DIN	A4,	100	sheets 08186-10 1	sheet

Additional

material

5 dry,	rough	paper 1	sheet

file:///media/dataDrive/data-ilias/85cce8dca9e91dce89031952661af6ed/94a39fb5e5b77e8aee00002c50ce3710.html#
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Set-up	and	procedure

Procedure

Note	down	your	observations	during	each	part	o7	the	experiment	in	the	report.

First	part	of	the	experiment

Hold	the	polypropylene	rod	steady	in	the	middle	and	rub	one	end	7irmly	with	the	dry,	rough	paper	(Fig.	1).	Test	7irst	o7	all

the	non-rubbed	and	then	the	rubbed	end	with	the	neon	tube	7or	charge.

Second	part	of	the	experiment

Hold	the	polypropylene	rod	7irmly	at	one	end	and	rub	it	the	7ull	length	with	paper.	Now	use	the	neon	tube	to	test	7or

charges	at	di77erent	positions	(Fig.	2).

Fig.	1 Fig.	2

Third	part	of	the	experiment

Rub	the	acetate	7ilm	lying	on	the	table	with	paper	(Fig.	3).	Li7t	it	up	7rom	the	table	and	test	it	7or	the	distribution	o7	charges

by	running	the	neon	tube	over	its	sur7ace	(Fig.	4).

Fig.	3 Fig.	4

Fourth	part	of	the	experiment

Charge	up	the	electroscope	with	the	rubbed	polypropylene	rod	by	touching	it	on	its	upper	arm	(Fig.	1,5).	Test	with	the	neon

tube	7irst	on	the	upper	arm	and	then	on	the	lower	arm	7or	charges	(Fig.	6-7).
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Fig.	5 Fig.	6

Fig.	7

Fifth	part	of	the	experiment

Charge	up	the	electroscope	again	as	in	be7ore	(Fig.	1,5).	Now	test	7irst	o7	all	on	the	lower	arm	and	then	on	the	upper	arm

7or	charges	(Fig.	6-7).
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Report:	The	mobility	of	charges	in	insulators	and	conductors

Result	–	Observations	1		

On	which	side	did	the	neon	lamp	light	up	during	the	7irst	part	o7	the	experiment?

	

	

	

	

Result	–	Observations	2		

Where	did	the	neon	lamp	indicate	something	during	the	second	part	o7	the	experiment?
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Result	–	Observations	3		

What	did	you	observe	on	traversing	with	the	neon	lamp	during	the	third	part	o7	the	experiment?

	

	

	

	

Result	–	Observations	4		

Where	did	you	see	charges	during	the	7ourth	part	o7	the	experiment?
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Result	–	Observations	5		

Where	did	you	7ind	the	charges	during	the	7i7th	part	o7	the	experiment?

	

	

	

	

Evaluation	–	Question	1		

What	did	you	recognize	7rom	parts	1,	2	and	3	o7	the	experiment	about	the	mobility	o7	charges	in	insulators?
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Evaluation	–	Question	2		

Can	you	give	two	possible	explanations	7or	the	observed	phenomena	in	the	4th	part	o7	the	experiment?

	

	

	

	

Evaluation	–	Question	3		

The	5th	part	o7	the	experiment	gave	more	precise	in7ormation	about	the	mobility	o7	charges	in	metals.	What	did	you	observe?
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Evaluation	–	Additional	Task	1		

Can	you	give	an	explanation,	using	the	knowledge	you	have	now	acquired	about	the	mobility	/	non-mobility	o7	charges,	why	you	can	transport

charges	7rom	a	polypropylene	rod	held	in	the	hand	to	the	electroscope	but	that	you	can	also	discharge	the	electroscope	with	the	hand?

	

	

	

	

Evaluation	–	Additional	Task	2		

Note	down	other	experiments	in	which	the	mobility	o7	charges	play	an	important	role.

	

	

	

	


