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Charges	and	fields	phet	lab	answer	key

As	you	navigate	through	our	website,	something	about	your	browser	behaviour	makes	us	think	you're	a	bot.	There	might	be	several	reasons	for	this:	You're	an	ultra-speedy	user	zooming	through	our	site	with	incredible	haste.	Your	web	browser's	cookies	are	disabled.	A	third-party	browser	plugin	like	Ghostery	or	NoScript	is	blocking	JavaScript	from
running.	If	you	need	more	details,	check	out	our	support	article.	To	regain	access,	please	ensure	that	cookies	and	JavaScript	are	enabled	before	reloading	the	page.	Today,	we'll	be	using	the	Charges	and	Fields	PhET	lab	to	map	the	electric	field	around	one	or	more	point	charges.	You	can	find	this	simulation	at	.	Beginning	Observations:	1)	Open	the
Charges	and	Fields	PhET	simulation.	What	customizations	are	available	in	the	simulation?	In	this	simulation,	we	can	use	both	positive	and	negative	charges.	We	can	also	choose	to	display	the	electric	field	and	plot	equipotential	lines.	A	tape	measure	and	an	electric	field	sensor	are	available	for	your	use.	2)	What	do	the	“E-field	sensors”	show?	The	E-
field	sensors	display	an	arrow	that	indicates	the	magnitude	and	direction	of	the	electric	field	at	a	specific	location.	3)	Select,	show	E-field.	How	does	the	color	of	the	arrow	relate	to	the	strength	of	the	field?	The	color	of	the	arrow	doesn't	change,	but	its	length	increases	with	the	magnitude	of	the	electric	field.	4)	How	can	you	create	a	charge	of	+2q?
-3q?	To	make	a	charge	of	+2q,	place	two	positive	charges	(+1q	each)	on	top	of	each	other.	To	make	a	charge	of	-3q,	take	three	negative	charges	(-1q	each)	from	the	toolbox	and	stack	them	on	top	of	each	other.	Part	1	–	Field	around	isolated	point	charges	5)	Draw	the	field	lines	for	the	scenarios	below.	Make	sure	you're	sketching	continuous	field	lines.
Part	2	–	Field	around	two	point	charges	in	a	line	6)	Draw	the	field	lines	for	the	scenarios	below.	Make	sure	you're	sketching	continuous	field	lines.	Two	unequal,	unlike	point	charges	Sign	up	to	view	the	full	document!	lock_open	Sign	Up	Place	a	test	e-field	sensor	anywhere	on	the	screen	for	both	scenarios	and	draw	what	you	see.	7)	When	you	have	two
like	charges	in	a	line	–	where	is	the	electric	field	the	greatest?	Is	there	ever	a	point	where	the	field	will	be	zero?	The	electric	field	is	strongest	at	the	point	where	the	charges	are	located.	As	shown	below,	the	field	is	zero	at	a	point	exactly	between	two	identical	and	equal	charges.	If	the	like	charges	have	unequal	magnitude,	the	field	will	be	zero	near
the	smaller	charge.	8)	When	you	have	two	unlike	charges	in	a	line	–	where	is	the	electric	field	the	greatest?	Is	there	ever	a	point	where	the	field	will	be	zero?	The	electric	field	is	strongest	at	the	point	where	the	charges	are	located.	If	the	unlike	charges	have	unequal	magnitude,	there's	a	point	at	the	far	side	of	the	charge	with	the	smaller	magnitude
(not	between	the	two	charges)	where	the	field	is	zero.	Part	3	–	More	complicated	scenarios	9)	For	this	part	of	the	lab,	create	three	unique	arrangements	and	The	electric	field	lines	you	see	are	determined	by	the	type	and	number	of	point	charges	present.	Equal	charges,	such	as	like	points	charges	(e.g.,	+2q-3q),	produce	symmetrical	field	lines,	while
unequal	charges	result	in	asymmetrical	lines.	Three-point	charges	all	unequal	produce	more	complex	field	patterns.	To	use	the	Charges	and	Fields	PhET	lab,	select	to	show	the	electric	field	and	plot	equipotential	lines.	The	"E-field	sensors"	display	arrows	indicating	the	magnitude	and	direction	of	the	electric	field	at	specific	locations.	The	color	of	the
arrow	relates	to	its	length,	not	directly	to	the	strength	of	the	field.	However,	increasing	the	length	of	the	arrow	corresponds	to	an	increase	in	field	strength.	To	create	a	charge	with	a	combination	of	+2q	and	-3q,	simply	adjust	the	simulation	accordingly.	For	Part	1,	draw	continuous	field	lines	for	scenarios	involving	isolated	point	charges,	such	as	equal
(4g-2g)	or	unequal	charges.	For	Part	2,	draw	field	lines	for	two-point	charges	in	a	line,	with	both	like	and	unlike	charges.	The	electric	field	is	greatest	when	charges	are	closest	together.	Field	of	Charge	Distributions:	10)	Create	a	continuous	line	of	positive	charges	by	placing	them	extremely	close	together.	Observe	how	the	field	behaves	as	you	move
along	this	line.	11)	Build	a	parallel-plate	capacitor	with	a	second	identical	but	oppositely	charged	line	placed	below	the	first	one.	Investigate	the	Electric	Field	(E-field)	between	the	plates	using	a	sensor.	**Note**:	You	may	have	been	mistakenly	identified	as	a	bot	while	browsing	due	to	your	browser	settings	or	third-party	plugins.	To	regain	access,
ensure	cookies	and	JavaScript	are	enabled	before	reloading	the	page.
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