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Welcome	to	the	Resistor	Voltage	Drop	Calculator	on	voltagedropcalculator.online.	This	comprehensive	tool	helps	you	accurately	calculate	and	visualize	voltage	drop	across	resistors,	essential	for	designing	efficient	and	reliable	electronic	circuits.Resistor	TypeResistance	()Power	Rating	(W)Temperature	Coefficient	(ppm/C)Max	Voltage
(V)carbon1000.251000250metal	film1000.2550300wirewound100120500ceramic10021001000Understanding	Resistor	Voltage	DropResistor	voltage	drop	refers	to	the	decrease	in	voltage	across	a	resistor	when	current	flows	through	it.	This	phenomenon	is	described	by	Ohm's	Law:	V	=	I	*	R,	where	V	is	the	voltage	drop,	I	is	the	current,	and	R	is	the
resistance.Factors	Affecting	Resistor	Voltage	DropResistance:	Higher	resistance	results	in	a	larger	voltage	drop	for	a	given	current.Current:	Increasing	the	current	through	a	resistor	increases	the	voltage	drop.Temperature:	As	temperature	rises,	the	resistance	of	most	materials	increases,	affecting	the	voltage	drop.Resistor	Type:	Different	resistor
types	have	varying	characteristics	that	can	affect	their	performance	and	voltage	drop.Power	DissipationThe	power	dissipated	by	a	resistor	is	given	by	P	=	V	*	I	or	P	=	I	*	R.	This	power	is	converted	to	heat,	which	can	affect	the	resistor's	performance	and	lifespan.Temperature	EffectsThe	resistance	of	a	resistor	changes	with	temperature	according	to
the	formula:	R	=	R	*	(1	+	*	T)	Where	R	is	the	resistance	at	the	reference	temperature,	is	the	temperature	coefficient,	and	T	is	the	change	in	temperature.ApplicationsUnderstanding	resistor	voltage	drop	is	crucial	in	many	applications,	including:Voltage	divider	circuitsCurrent	limitingLED	driver	circuitsAnalog-to-digital	convertersAmplifier	bias
networksWhy	Use	Our	Resistor	Voltage	Drop	Calculator?Accurate	calculations	for	various	resistor	types	and	configurationsInteractive	circuit	and	voltage-current	visualizationsTemperature	effect	analysis	for	more	precise	resultsSide-by-side	comparison	of	different	resistor	typesComprehensive	resistor	property	referencesEducational	content	to	help
you	understand	resistor	behaviorFAQ	section	addressing	common	questions	about	resistorsApplications	of	Resistor	Voltage	Drop	CalculationsAccurate	resistor	voltage	drop	calculations	are	crucial	in	many	areas,	including:Power	supply	designLED	driver	circuitsAnalog	sensor	interfacesVoltage	divider	networksAmplifier	bias	circuitsCurrent	sensing
applicationsTemperature	compensation	circuitsTo	calculate	the	voltage	drop	across	a	resistor,	use	Ohm's	Law:	V	=	I	*	R,	where	V	is	the	voltage	drop,	I	is	the	current	flowing	through	the	resistor,	and	R	is	the	resistance	value	in	ohms.	You'll	need	to	know	the	current	and	resistance	to	determine	the	voltage	drop.A	resistor	voltage	drop	calculator	is	a
tool	that	simplifies	the	process	of	calculating	voltage	drops	across	resistors	in	electrical	circuits.	To	use	it,	typically	enter	the	input	voltage,	resistance	values,	and	circuit	configuration	(series	or	parallel).	The	calculator	will	then	determine	the	voltage	drop	across	each	resistor	based	on	these	inputs.A	voltage	divider	calculator	for	resistors	in	series
works	by	applying	the	voltage	divider	formula:	Vout	=	(R2	/	(R1	+	R2))	*	Vin,	where	Vout	is	the	output	voltage,	R1	and	R2	are	the	resistor	values,	and	Vin	is	the	input	voltage.	The	calculator	uses	this	equation	to	determine	the	voltage	drop	across	each	resistor	in	the	series	configuration.Yes,	you	can	calculate	voltage	drops	for	resistors	in	parallel.	In	a
parallel	configuration,	the	voltage	drop	is	the	same	across	all	resistors	and	equal	to	the	input	voltage.	However,	the	current	through	each	resistor	will	differ	based	on	its	resistance	value.	Use	Ohm's	Law	to	calculate	the	current	through	each	resistor:	I	=	V	/	R.To	calculate	the	total	resistance	of	three	resistors	in	series,	simply	add	their	individual
resistance	values:	Rtotal	=	R1	+	R2	+	R3.	For	the	voltage	drop,	use	the	voltage	divider	principle.	The	voltage	drop	across	each	resistor	is	proportional	to	its	resistance	value	relative	to	the	total	resistance:	V1	=	(R1	/	Rtotal)	*	Vin,	V2	=	(R2	/	Rtotal)	*	Vin,	and	V3	=	(R3	/	Rtotal)	*	Vin.In	series	circuits,	the	voltage	drops	across	each	resistor	add	up	to	the
total	input	voltage,	and	the	current	is	the	same	through	all	resistors.	In	parallel	circuits,	the	voltage	drop	is	the	same	across	all	resistors	(equal	to	the	input	voltage),	but	the	current	through	each	resistor	varies	based	on	its	resistance	value.	The	calculation	methods	differ	accordingly	for	these	two	configurations.For	complex	circuits	with	both	series
and	parallel	components,	first	simplify	the	circuit	by	calculating	equivalent	resistances	for	parallel	sections.	Then,	treat	the	simplified	circuit	as	a	series	configuration.	Use	a	resistor	voltage	drop	calculator	that	allows	input	of	the	simplified	circuit	structure,	entering	equivalent	resistances	where	necessary.	This	approach	will	help	you	determine
voltage	drops	across	different	parts	of	the	complex	circuit.When	selecting	resistors	to	create	a	specific	voltage	drop,	consider	the	following	factors:	desired	voltage	drop,	current	requirements,	power	dissipation,	circuit	configuration	(series	or	parallel),	available	resistor	values,	and	tolerance	levels.	Also,	take	into	account	the	overall	power	supply
voltage	and	ensure	that	the	chosen	resistors	can	handle	the	expected	current	and	power	dissipation	without	overheating.The	voltage	drop	across	a	thin-film	resistor	changes	significantly	in	cryogenic	environments	due	to	several	factors:Temperature	Coefficient	of	Resistance	(TCR):	Typically	-5	to	-50	ppm/C	for	thin-film	resistorsLow-Temperature
Coefficient	of	Resistance	(LTC):	Becomes	non-linear	below	-55CQuantum	effects:	Electron	localization	can	occur	at	extremely	low	temperaturesCalculation	example	for	a	10	k	thin-film	resistor	with	-25	ppm/C	TCR:T	=	-200C	-	25C	=	-225CR/R	=	TCR	*	T	=	-25e-6	*	-225	=	0.005625R	at	-200C	10	k	*	(1	+	0.005625)	=	10,056.25	For	a	1	mA
current:Voltage	drop	at	25C:	V	=	1	mA	*	10	k	=	10	VVoltage	drop	at	-200C:	V	=	1	mA	*	10,056.25	=	10.05625	VDifference:	56.25	mVImplications	for	precision	measurement:Calibration	required	at	operating	temperatureUse	of	compensation	circuits	or	software	correctionPotential	for	thermoelectric	effects	at	junctionsNeed	for	four-wire	measurement
techniques	to	eliminate	lead	resistance	effectsThe	skin	effect	significantly	impacts	voltage	drop	in	wirewound	resistors	at	high	frequencies:Skin	depth	at	2.4	GHz	in	copper:	=	(	/	(	*	f	*	))	1.33	mEffective	resistance	increases	due	to	reduced	conductor	cross-sectionInductance	becomes	significant,	altering	impedanceCalculation	for	a	50	wirewound
resistor	(1	mm	diameter,	10	turns):DC	resistance:	50	Wire	length:	l	=	*	d	*	n	=	*	1	mm	*	10	31.4	mmAC	resistance	at	2.4	GHz:	R_AC	R_DC	*	(l	/	(4	*	*	(d	-	)))R_AC	50	*	(0.0314	/	(4	*	1.33e-6	*	(1e-3	-	1.33e-6)))	94.3	Inductance:	L	(_0	*	n^2	*	*	d^2)	/	(4	*	l)	25	nHInductive	reactance:	X_L	=	2fL	377	Total	impedance	at	2.4	GHz:Z	=	(R_AC^2	+	X_L^2)	388
Phase	angle:	=	arctan(X_L	/	R_AC)	76For	a	10	mA	RF	current:DC	voltage	drop:	V_DC	=	10	mA	*	50	=	0.5	VRF	voltage	drop	magnitude:	|V_RF|	=	10	mA	*	388	=	3.88	VIncrease	factor:	3.88	V	/	0.5	V	=	7.76Implications	for	RF	power	amplifier	feedback	networks:Significant	change	in	feedback	ratio,	affecting	gain	and	stabilityPhase	shift	introduction,
potentially	causing	oscillationsNeed	for	S-parameter	based	modeling	for	accurate	circuit	analysisConsideration	of	distributed	element	effects	in	physical	layoutSelf-heating	significantly	impacts	voltage	drop	in	surface-mount	chip	resistors	used	in	high-power	LED	drivers:Power	dissipation	causes	temperature	riseResistance	changes	with	temperature
(TCR	effect)Thermal	resistance	of	package	limits	heat	dissipationCalculation	for	a	1206	size,	1	,	0.25	W	resistor	in	a	1	A	LED	driver:Initial	power	dissipation:	P	=	I^2	*	R	=	1^2	*	1	=	1	WThermal	resistance	(junction	to	ambient):	R_th(j-a)	100	C/WTemperature	rise:	T	=	P	*	R_th(j-a)	=	1	W	*	100	C/W	=	100	CAssume	TCR	of	100	ppm/C	for	a	thick	film
chip	resistorResistance	change:	R/R	=	TCR	*	T	=	100e-6	*	100	=	0.01New	resistance:	R_new	=	1	*	(1	+	0.01)	=	1.01	New	voltage	drop:	V_new	=	1	A	*	1.01	=	1.01	VIncrease	in	voltage	drop:	0.01	V	or	1%Thermal	runaway	analysis:New	power	dissipation:	P_new	=	1^2	*	1.01	=	1.01	WThis	leads	to	further	temperature	increase	and	resistance
changeStability	condition:	dP/dT	<	1/R_th(j-a)For	this	case:	dP/dT	=	I^2	*	R	*	TCR	=	1^2	*	1	*	100e-6	=	100e-6	W/C1/R_th(j-a)	=	1/100	=	10e-3	W/CSince	dP/dT	<	1/R_th(j-a),	the	system	is	stable	but	operating	beyond	rated	powerThermal	management	implications:Need	for	larger	package	size	or	higher	power	rating	(e.g.,	2512	size,	1	W
rating)Implementation	of	copper	pour	on	PCB	for	heat	spreadingConsideration	of	forced	air	cooling	to	reduce	R_th(j-a)Use	of	temperature	compensation	circuits	in	critical	applicationsPotential	for	pulse	width	modulation	to	reduce	average	power	dissipationVoltage	drop	across	metal	foil	current	sense	resistors	in	battery	management	systems	(BMS)
under	pulsed	load	conditions	is	affected	by	several	factors:Low	TCR	of	metal	foil	(5	ppm/C	for	Manganin)Low	inductance	design	(	Voltage	Drop	Across	Resistor	Calculator	online	tool.There	is	also	another	way	to	find	the	voltage	drop,	simply	you	can	calculate	it	by	using	Voltage	Divider	Formula	The	voltage	across	series	circuit-	Practical	examples:Case
I:	If	there	is	only	one	resistor	in	series	with	a	battery	or	a	power	supply	as	shown	in	this	circuit.In	this	circuit,	the	voltage	drop	across	the	resistor	is	the	same	as	that	of	power	supply.	This	is	because	both	the	components	have	common	potential	points	shared	between	them	(point	A	&	point	B)Vs	=	Vdrop	=	5	volts	(say)Case	II:If	there	are	two	or	more
resistors	in	series	with	a	battery	as	shown	in	this	circuit.In	this	circuit,	we	have	to	calculate	the	total	current	I	through	the	circuit.I	(total)	=	V(supply)	/	R(equivalent)	I(total)	=	5	/	30	=0.166	AThen,	the	Voltage	drop	across	R1	will	be:	Vr1	=	I	R1The	voltage	drop	across	R2	will	be:	Vr2	=	I	R2Also,	voltage	drop	across	Rn	will	be:	Vrn	=	I	Rn>	Vr1	=I	R1	=
0.166	10	=1.66	volts	&	Vr2	=	I	R2	=	0.166	20	=	3.33	volts	The	voltage	across	parallel	resistors:Case	I:There	are	two	resistors	in	parallel	with	a	battery	or	a	power	supply	as	shown	in	this	circuit.In	this	circuit,	the	voltage	drop	across	these	parallel	resistors	is	the	same	as	that	of	power	supply.This	is	because	both	the	resistors	have	common	potential
points	shared	between	them	(point	A	&	point	B),	so	the	voltage	will	be	the	same	but	the	current	will	be	different.Vs	=	Vdrop	=	Vr1	=	Vr2	=	5	volts	(say)Case	II:There	is	one	resistor	in	series	and	two	resistors	with	a	power	supply	as	shown	in	this	circuit.In	this	circuit,	we	need	to	calculate	the	current	I	through	each	component.i1	=	I	(total)	=	Is	=
V(supply)	/	R(equivalent)Here,	R(equivalent)	=	R1	+	Rp,Also,	1	/	Rp	=	1	/	R2	+	1	/	R3	Rp	=	12	&	R(equivalent)	=	22i2	=	i1	*	(R3/(R2+R3))i3	=	i1	*	(R2/(R2+R3))The	Voltage	drop	across	R1	will	be	Vr1	=	R1	*	i1A	voltage	drop	across	R2	will	be	Vr2	=	R2	*	i2Voltage	drop	across	R3	will	be	Vr3	=	R2	*	i3Putting	values	we	get,	Now,	i1	=	V(supply)	/
R(equivalent)	=	5	/22	=	0.227	amps	i1	=	0.227	AVoltage	drop	across	10	ohm	->	Vr1	=	10	*	i1	=	10	0.227	volts	Vr1	=	2.27	voltsNow,	i2	=	i1	*	(R3/(R1+R2))	i2	=	0.1362	AVoltage	drop	across	20	ohm	->	Vr2	=	20	*	i2	=	20	0.1362	volts	Vr2	=	2.724	voltsNow,	i3	=	i1	*	(R2/(R1+R2))	i3	=0.09	AVoltage	drop	across	30	ohm	->	Vr2	=	30	*	i2	=	30	0.09	volts
Vr3	=	2.7	volts	Method	2:Find	i1	=	V(supply)	/	R(equivalent)	=	0.227	AThen,Voltage	drop	across	R1	will	be	Vr1	=	R1	*	i1	=	10	0.227	=	2.27	volts	Equivalent	voltage	at	point	A	will	be	equals	to	Veq	=	Va	=	Vs	Vr1	Va	=	5	2.27	=	2.73	voltsTherefore,	we	get	equal	potential	value	across	R2	&	R3.Thus,	Va	=	Vr2	=	Vr3	=	2.73	volts	Method	3:In	this	method,
we	use	a	digital	multi-meter	or	you	can	say	a	voltmeter.	All	you	need	is	to	set	the	multi-meter	to	voltage	mode.Now	using	its	2	probes	check	the	voltage	across	the	required	resistor	by	connecting	probes	across	it.	(in	fig.	voltmeter	reading	is	for	indications	only)Voila	!!	You	got	it.This	is	the	easiest	way	to	find	a	voltage	drop	across	resistor	in	any	circuit.
In	electronic	circuits,	understanding	how	to	compute	the	voltage	drop	across	a	resistor	is	essential	for	circuit	analysis,	design,	and	troubleshooting.	This	blog	post	aims	to	provide	a	comprehensive	guide	to	help	you	grasp	the	concept	and	master	the	computation	of	voltage	drops	across	resistors.When	current	flows	through	a	resistor,	a	voltage	drop
occurs	as	a	result	of	the	resistance	in	the	circuit.	This	voltage	drop	can	be	computed	using	Ohms	Law,	which	states	that	the	voltage	drop	((V))	across	a	resistor	is	equal	to	the	product	of	the	current	((I))	flowing	through	it	and	the	resistance	((R))	of	the	resistor.Ohms	Law	Equation:The	equation	for	calculating	the	voltage	drop	across	a	resistor
is:=where:(V)	=	voltage	drop	across	the	resistor	(in	volts)	(I)	=	current	flowing	through	the	resistor	(in	amperes)	(R)	=	resistance	of	the	resistor	(in	ohms)Step-by-Step	Computation:Measure	the	current	((I))	flowing	through	the	resistor	using	an	ammeter	or	by	known	circuit	calculations.	Obtain	the	resistance	((R))	of	the	resistor	from	specifications	or
measurements.	Multiply	the	current	((I))	by	the	resistance	((R))	to	calculate	the	voltage	drop	((V))	across	the	resistor.Example	Calculation:For	instance,	if	a	resistor	with	a	resistance	of	100	ohms	carries	a	current	of	0.02	amperes,	the	voltage	drop	across	the	resistor	can	be	calculated	as:=0.02A100=2VTherefore,	the	voltage	drop	across	the	100-ohm
resistor	equals	2	volts.Circuit	Analysis:Calculating	voltage	drops	is	crucial	for	understanding	the	distribution	of	voltage	within	a	circuit	and	ensuring	proper	operation	of	electronic	components.	Troubleshooting:By	computing	voltage	drops,	engineers	can	identify	areas	of	concern	within	a	circuit	and	pinpoint	potential	faults	or	irregularities.	Design
Validation:Voltage	drop	calculations	assist	in	validating	and	optimizing	circuit	designs	to	meet	performance	and	operational	requirements.Understanding	resistor	color	coding	is	crucial	for	identifying	the	resistance	value	of	a	resistor	by	interpreting	the	colored	bands	printed	on	its	body.	The	color	bands	represent	different	digits	and	a	multiplier	that
combine	to	denote	the	resistors	resistance	value.	Heres	a	comprehensive	guide	on	how	to	compute	resistor	color	coding:Band	Locations	and	Interpretation:Resistor	color	bands	are	typically	located	close	to	one	end	of	the	resistor.	When	looking	at	the	resistor	with	the	bands	on	top,	the	bands	are	read	from	left	to	right.	The	first	two	bands	represent
the	significant	digits	of	the	resistance	value,	the	third	band	represents	the	multiplier,	and	the	fourth	band	(optional)	indicates	the	tolerance.Color-to-Number	Conversion:Use	a	color	code	chart	or	table	to	convert	each	color	band	to	its	corresponding	numerical	value.	The	colors	are	mapped	to	digits	as	follows:	Black:	0	Brown:	1	Red:	2	Orange:	3
Yellow:	4	Green:	5	Blue:	6	Violet:	7	Gray:	8	White:	9Calculating	Resistance	Value:The	first	two	bands	represent	the	significant	digits	of	the	resistance	value,	while	the	third	band	indicates	the	multiplier.	Combine	the	numerical	values	of	the	first	two	bands	and	multiply	the	result	by	10	raised	to	the	power	of	the	value	of	the	third	band.	For	instance,	if
the	first	two	bands	are	red	(2)	and	green	(5),	and	the	third	band	is	orange	(3),	the	resistance	value	would	be	25	*	10^3	ohms,	or	25	kilohms.The	fourth	band,	when	present,	indicates	the	tolerance	of	the	resistor.	It	defines	the	range	within	which	the	actual	resistance	of	the	resistor	is	expected	to	lie.	The	tolerance	is	typically	expressed	as	a
percentage.Given	a	resistor	with	the	color	bands:	yellow,	violet,	red,	gold,	the	computation	would	be	as	follows:Yellow	(4),	Violet	(7),	and	Red	(2)	correspond	to	the	digits	4,	7,	and	the	multiplier	10^2	(100).	Therefore,	the	resistance	value	is	47	*	100	ohms	with	a	tolerance	of	5%.By	mastering	the	computation	of	voltage	drops	across	resistors,
electronics	enthusiasts	and	professionals	equip	themselves	with	a	powerful	tool	for	analyzing	and	optimizing	electronic	circuits.	Understanding	and	applying	Ohms	Law	to	calculate	voltage	drops	empowers	individuals	to	gain	insights	into	the	behavior	of	resistors	within	various	circuit	configurations,	enhancing	their	ability	to	design,	troubleshoot,	and
validate	electronic	systems	effectively.Investing	time	and	effort	into	comprehending	these	fundamental	concepts	is	a	valuable	step	toward	achieving	proficiency	in	electronics	and	electrical	engineering.	Continuous	practice	and	application	of	these	principles	will	undoubtedly	contribute	to	a	solid	foundation	for	the	understanding	and	application	of
voltage	drops	across	resistors.	Mateusz	MuchaMateusz	is	a	professional	problem-solver	with	a	lifelong	passion	for	software	development	and	numbers.	In	2014,	he	launched	Omni	Calculator,	a	groundbreaking	tool	that	allows	him	to	accomplish	his	life	mission:	helping	people	make	better	decisions	whenever	calculations	are	needed.	Today,	Mateusz
serves	as	the	CEO	of	Omni	Calculator,	which	attracts	over	18	million	visitors	monthly.	When	he	is	not	busy	growing	the	business,	he	enjoys	sports,	with	cycling	being	his	favorite.	See	full	profileCheck	our	editorial	policy	and	Julia	uawiskaBogna	SzykBogna	is	the	chief	operating	officer	at	Omni	Calculator,	where	she	helps	keep	things	running	smoothly
and	ideas	moving	forward.	With	a	background	in	civil	engineering	and	a	knack	for	organizing	chaos,	she	brings	structure	and	strategy	to	everything	she	does.	After	hours,	youll	likely	find	her	dancing	zouk	or	crafting	the	next	twist	in	a	D&D	campaign.	See	full	profileCheck	our	editorial	policy	and	Jack	Bowater438	people	find	this	calculator
helpfulTable	of	contentsOur	Ohm's	law	calculator	is	a	neat	little	tool	to	help	you	find	the	relationships	between	voltage,	current	and	resistance	across	a	given	conductor.	The	Ohm's	law	formula	and	voltage	formula	are	mainly	used	in	electrical	engineering	and	electronics.	Also,	if	you	know	how	to	calculate	power	dissipation,	you	may	find	it	very	useful
when	studying	electronic	circuits.	All	of	these	calculations	you	can	do	with	our	Ohm	Calculator.In	the	rest	of	the	article	you'll	find:The	Ohm's	Law	formula;How	to	use	the	voltage	formula;What	the	equation	for	power	is;How	to	calculate	power;	andOhm's	law	for	anisotropic	materials.Prefer	watching	rather	than	reading?	Check	out	our	video	lesson	on
resistors	and	Ohm's	law	here:	Watch	this	on	YouTube	Ohm's	Law	is	one	of	the	basic	laws	of	physics.	It	describes	the	relationship	between	voltage,	amperage	(otherwise	known	as	current)	and	resistance.	Voltage	refers	to	the	potential	difference	between	two	points	in	an	electrical	field.	Amperage	is	related	to	the	flow	of	electrical	charge	carriers,
usually	electrons	or	electron-deficient	atoms.	The	last	term,	resistance,	is	the	substance's	opposition	to	the	flow	of	an	electric	current.Ohm's	law	states	that	the	current	flows	through	a	conductor	at	a	rate	that	is	proportional	to	the	voltage	between	the	ends	of	this	conductor.	In	other	words,	the	relationship	between	voltage	and	current	is	constant:I/V
=	constThe	Ohm's	law	formula	can	be	used	to	calculate	the	resistance	as	the	quotient	of	the	voltage	and	current.	It	can	be	written	as:R	=	V/IWhere:R	-	resistanceV	-	voltageI	-	CurrentResistance	is	expressed	in	ohms.	Both	the	unit	and	the	rule	are	named	after	Georg	Ohm	-	the	physicist	and	inventor	of	Ohm's	law.Remember	that	the	Ohm's	law	formula
relates	only	to	substances	that	are	able	to	induce	power,	such	as	metals	and	ceramic.	However,	there	are	many	other	materials	for	which	the	Ohm's	law	formula	cannot	be	used,	such	as	semiconductors	and	insulators.	Ohm's	law	is	also	only	valid	under	certain	conditions,	like	a	fixed	temperature.	For	details	on	current	flow	through	a	conductor	in	an
AC	circuit,	check	out	our	skin	depth	calculator.Looking	for	a	real-life	application	of	the	Ohm's	law?	Make	sure	to	check	out	the	LED	resistor	calculator!The	voltage	formula	is	one	of	three	mathematical	equations	related	to	Ohm's	law.	It	is	the	formula	provided	in	the	previous	paragraph	but	rewritten	so	that	you	can	calculate	voltage	on	the	basis	of
current	and	resistance,	that	is	the	voltage	formula	is	the	product	of	current	and	resistance.	The	equation	is:V	=	I	RThis	value	is	measured	in	volts.Another	value	you	can	calculate	on	the	grounds	of	Ohm's	law	is	power.	Power	is	the	product	of	voltage	and	current,	so	the	equation	is	as	follows:P	=	V	IWith	this	formula	you	can	calculate,	for	example,	the
power	of	a	light	bulb.	If	you	know	that	the	battery	voltage	is	18	V	and	current	is	6	A,	you	can	that	the	wattage	will	be	108	W	with	the	following	calculation:P	=	6A	18V	=	108	wattsIf	you	are	still	not	sure	how	to	calculate	power	with	the	provided	formulas,	or	simply	want	to	save	your	time,	you	can	use	our	Ohm's	Law	calculator.	The	structure	of	this	tool
is	not	too	complicated,	just	input	any	two	of	the	four	values	to	receive	the	other	two.	The	Ohm's	law	calculator	is	based	on	the	power	formula	together	with	the	Ohm's	Law	formula.	All	you	need	to	do	to	get	the	value	of	power	is	to	type:Voltage	(expressed	in	volts)Current	(expressed	in	amperes)Then	the	Ohm's	Law	Calculator	will	give	you	two	values	-
resistance,	expressed	in	ohms,	and	power,	expressed	in	watts.	If	you	need	this	result	in	another	unit,	you	can	use	our	watts	to	amps	calculator.There	is	another	version	of	Ohm's	law	that	uses	the	position	of	electrical	properties	within	the	conductor.	Some	prefer	it	over	the	previous	formula	due	to	its	dimensional	view.	Conductive	materials	comply
with	Ohm's	law	when	the	specific	resistance	of	the	materials	does	not	depend	on	the	value	and	direction	of	the	applied	electric	field.You	can	find	the	following	formula	if	you	click	on	the	Ohm's	law	for	anisotropic	materials:	=	E	/	J,	where	-	Specific	resistance	of	the	conductive	material	(the	wire	resistance	calculator	may	help	you	find	the	appropriate
value	for	specific	material);E	-	Electric	field	vector;	andJ	-	Current	density	vector.As	far	as	isotropic	materials	go,	it's	best	to	use	the	first	formula	as	it's	much	less	complicated.	Isotropic	materials	are	those	with	the	same	electrical	properties	in	all	directions,	such	as	metals	and	glass.	This	formula	might	come	in	handy	when	you	work	with	anisotropic
materials	like	wood	or	graphite.Ohm's	law	gives	the	relation	between	the	current	flowing	through	a	conductor	and	the	potential	difference	applied	across	its	ends.	It	states	that	the	current	is	directly	proportional	to	the	potential	difference.No,	Ohm's	law	does	not	apply	to	semiconductors.	According	to	Ohm's	law,	the	relation	between	current	and	the
applied	voltage	(also	known	as	the	V-I	characteristic)	is	linear.	However,	the	V-I	characteristic	of	a	semiconductor	is	non-linear.To	calculate	resistance	using	Ohm's	law,	follow	the	given	instructions:Measure	the	voltage	drop	across	the	resistor	using	a	voltmeter.Determine	the	current	through	the	resistor	using	an	ammeter.Divide	the	voltage	drop	by
the	current.Congrats!	You	have	calculated	the	resistance	using	Ohm's	law.To	calculate	the	voltage	drop	across	a	resistor	using	Ohm's	law,	proceed	as	follows:Find	out	the	resistance	of	the	resistor.Measure	the	current	through	the	resistor	using	an	ammeter.Multiply	the	current	by	the	resistance	to	get	the	voltage	drop	using	Ohm's	law.Did	we	solve
your	problem	today?Check	out	57	similar	electronics	and	circuits	calculators	Electrical	circuits	are	paths	that	transmit	electric	current,	and	they	generally	consist	of	a	power	source	(providing	voltage	to	the	system,	fittingly	measured	in	volts),	wires	that	allow	the	current	to	flow,	resistors	that	resist	the	current	and	expend	voltage,	and	a	switch	to
open	and	close	the	current	flow.	Sometimes,	however,	a	drop	in	voltage	can	occur	when	there's	not	enough	energy	flowing	through	the	circuit.	In	such	cases,	knowing	how	to	calculate	a	voltage	drop	(loss	of	energy)	across	resistors	can	help	you	determine	if	a	device	isn't	getting	enough	power	to	work	properly.First,	it's	important	to	understand	what
Ohm's	law	is	because	it	distinguishes	the	relationship	between	the	current,	resistance,	and	voltage	of	a	circuit.	This	law	is	often	represented	by	the	equation	"V	=	IR,"	where	V	stands	for	the	voltage,	I	stands	for	the	current	measured	in	amperes	(A),	and	R	stands	for	the	resistance	measured	in	ohms	().	Now,	you	can	start	calculating	voltage	drop
across	resistors	in	a	simple	electrical	series	circuit.Let's	say	that	you	have	a	series	circuit	with	a	30-volt	battery	and	two	resistors	the	first	at	4	ohms	and	the	second	at	6	ohms.	You	need	to	determine	the	total	resistance	first,	which	just	involves	adding	the	two	resistances	to	get	10	ohms.	Next,	you	need	to	find	the	current	with	the	Ohm's	law	equation.
So,	you'll	need	to	divide	the	voltage	(30	volts)	by	the	total	resistance	(10	ohms),	which	gives	you	3	amps.	Finally,	you	can	find	the	voltage	drop	by	plugging	in	the	current	and	resistance	of	each	resistor	into	the	Ohm's	law	equation,	which	gives	you	12	volts	for	resistor	one	and	18	volts	for	resistor	two.	If	you	do	the	math	correctly,	the	sum	of	the	voltage
drops	will	equal	the	total	voltage.	Still	using	Ohm's	law,	it's	possible	to	calculate	voltage	drop	and	the	potential	voltage	at	points	before,	between,	and	after	each	resistor	in	a	series	circuit;	it	just	requires	a	slightly	different	approach.Let's	say	that	resistor	one	is	4	ohms	and	resistor	two	is	6	ohms.	The	first	point	of	interest	(A)	before	resistor	one	is	60
volts,	the	second	point(B)	between	resistors	one	and	two	is	40	volts,	and	the	potential	at	a	third	point	(C)	after	resistor	two	is	unknown.The	voltage	drop	across	resistor	one	is	the	difference	between	the	potential	of	the	surrounding	points	of	interest.	So,	you	would	subtract	point	B	from	point	A	to	get	a	voltage	drop	of	20	volts	across	resistor	one.	Now,
you	need	to	find	the	current	flowing	through	resistor	one	by	dividing	the	first	voltage	drop	(20	volts)	by	the	resistor's	value	(4	ohms),	which	is	5	amps.	Since	the	same	current	flows	through	resistor	two,	you	can	determine	the	voltage	drop	across	the	second	resistor	by	multiplying	its	value	(6	ohms)	to	the	current	(5	amps),	which	comes	to	30	volts.On
the	other	hand,	the	characteristics	of	a	parallel	circuit	are	different	from	a	series	circuit.	The	primary	difference	is	that	current	flows	through	multiple	paths	and	can	vary	while	the	voltage	is	the	same	for	each	path.	Another	difference,	though,	is	that	the	voltage	is	applied	equally	across	the	multiple	paths.	Since	each	component	receives	the	same
voltage,	it's	much	simpler	to	calculate	the	voltage	drop	across	a	resistor	in	a	parallel	circuit.	Let's	say	that	you	have	a	30-volt	battery	with	three	resistors	on	a	parallel	circuit.	The	voltage	drop	across	each	resistor	will	be	30	volts.	Understanding	how	to	calculate	the	voltage	drop	is	part	of	the	foundational	knowledge	for	people	interested	in	creating
their	own	electronic	circuits.	Finding	the	voltage	drop	can	be	confusing	as	calculation	methods	can	change	depending	on	the	circuit	and	the	number	of	resistors	within	the	circuit,	which	we	will	explain	in	this	article.	Before	we	jump	in	straight	into	how	to	calculate	the	voltage	drop	across	resistors,	we	are	going	to	look	at	basic	knowledge	useful	not
only	for	calculating	the	voltage	drop	across	a	resistor	but	also	for	developing	any	kind	of	electronic	circuit.	Talking	about	calculating	the	voltage	drop	across	a	resistor	wouldnt	make	sense	if	we	dont	understand	what	is	the	voltage	drop	across	a	resistor.	Lets	take	the	following	circuits	in	the	image	below	to	help	provide	more	clarity.	Understanding
Voltage	Drop	Across	a	Resistor	In	the	image	above,	you	will	see	two	circuits.	The	first	circuit	with	only	one	resistor,	and	the	second	circuit	with	two	resistors.	When	talking	about	the	voltage	drop	across	a	resistor,	we	are	referring	to	the	voltage	across	a	resistor,	or	the	voltage	once	the	current	flow	has	gone	through	a	resistor.	If	you	havent	heard	of
Ohms	law	before,	we	are	going	to	take	a	quick	stop	to	understand	it.	Ohms	law	is	a	formula	commonly	taught	to	students	of	electronics	and	it	helps	to	calculate	the	relationship	between	the	voltage,	current,	and	resistance	of	a	circuit.	Ohms	law	is	best	described	by	using	a	pyramid	displaying	the	relationship	between	these	three	values.	Ohms	Law
Formula	Ohms	law	states	that	if	there	are	two	known	values	in	a	circuit,	such	as	the	current	and	the	resistance,	we	can	find	the	third	value	by	modifying	the	position	of	the	values	in	the	pyramid	and	doing	a	simple	calculation.	Formulas	to	calculate	Voltage,	Current,	and	Resistance	using	Ohms	Law	In	this	way,	we	can	have	the	following	formulas:
Resistance	is	equal	to	the	voltage	divided	by	the	currentVoltage	is	equal	to	the	current	times	the	resistance	valueCurrent	is	equal	to	the	voltage	devided	by	the	resistance	value	A	series	circuit	is	a	circuit	where	the	current	flows	in	only	one	direction	through	each	component.	In	the	following	example,	notice	how	there	is	one	path	and	how	the	current
has	to	flow	across	the	two	resistances,	R1	and	R2.	Example	of	a	Series	Circuit	Series	circuits	have	one	principle	which	we	will	need	to	take	into	account	when	calculating	the	voltage	drop	across	resistors:	the	current	is	the	same	through	all	of	the	components	of	the	circuit.	If	we	apply	this	concept	to	the	previous	circuit,	that	means	the	current	will	be
the	same	after	resistance	R1	and	resistance	R2.	Unfortunately,	we	dont	know	the	current	that	flows	in	the	whole	circuit	in	our	previous	example.	Do	you	remember	the	ohms	law	formula	we	covered	earlier?	By	rearranging	the	elements	correctly	from	the	ohms	law	pyramid,	we	can	calculate	the	current	using	the	voltage	of	the	series	circuit	divided	by
the	resistance.	Current	=	Voltage	/	ResistanceFormula	to	Calculate	the	Current	using	Ohms	Law	We	know	the	voltage	(V1)	of	the	circuit	is	9V.	However,	we	dont	know	the	total	resistance	of	the	circuit,	even	though	we	know	all	the	resistance	values	of	all	the	resistors	of	a	circuit.	How	do	you	determine	the	total	resistance	value	of	the	series	circuit?
This	leads	us	to	another	principle	of	series	circuits:	The	total	resistance	of	a	circuit	is	equal	to	the	sum	of	all	the	individual	resistances.	Total	Resistance	=	R1	+	R2	+	RnFormula	to	Calculate	Total	Resistance	in	a	Series	Circuit	That	means	we	can	do	a	simple	math	calculation	to	get	the	total	resistance	of	the	circuit:	Resistance	=	220	+	220	Resistance
=	440	Knowing	the	resistance	and	the	voltage	of	the	circuit,	we	can	now	calculate	the	current	using	ohms	law:	Current	=	9V	/	440	Current	=	0.2A	At	this	point,	you	might	wonder	why	we	are	calculating	the	current	of	the	circuit	when	what	are	looking	for	is	to	calculate	the	voltage	drop	across	the	resistors	of	the	circuit.	To	calculate	the	voltage	drop	of
a	resistor	in	a	series	circuit,	we	are	going	to	use	ohms	law	which	states	that	the	voltage	is	equal	to	the	current	times	the	resistance	value.	Voltage	=	Current	x	ResistanceFormula	to	Calculate	the	Voltage	using	Ohms	Law	We	are	going	to	see	a	few	examples	to	calculate	the	voltage	drop.	However,	before	checking	at	some	examples,	there	is	another
principle	that	serves	as	guide	to	determine	if	the	calculations	are	correct:	the	total	voltage	of	a	series	circuit	is	equal	to	the	sum	of	all	of	the	individual	voltages.	Total	Voltage	=	V1+	V2	+	VnFormula	to	Calculate	Total	Voltage	in	a	Series	Circuit	In	this	first	example,	we	are	going	to	continue	with	the	original	diagram	we	have	been	using	to	explain
what	the	series	circuit	is	and	its	related	principles.	Example	#1:	Calculate	voltage	drop	of	each	resistor	in	a	series	circuit	Given	the	following	values:	Total	Voltage	=	9VResistance	R1	=	220Resistance	R2	=	220Current	=	0.02A	Find	the	voltage	drop	of	resistor	R1	and	resistor	R2.	Solution	Voltage	for	Resistor	R1	=	0.02A	x	220	Voltage	for	Resistor	R1
=	4.5V	Since	the	resistance	value	of	resistor	R2	is	the	same,	we	can	infer	the	voltage	drop	for	resistor	R2	is	the	same	as	the	voltage	drop	calculated	for	resistor	R1.	Voltage	for	Resistor	R2	=	0.02A	x	220	Voltage	for	Resistor	R2	=	4.5V	In	case	we	need	to	verify	the	voltage	drop	across	each	resistor,	we	can	take	as	a	reference	the	principle	of	summing
all	the	individual	voltages	of	the	circuit	should	be	equal	to	the	voltage	of	the	series	circuit.	Total	Voltage	=	Voltage	R1	+	Voltage	R2	Total	Voltage	=	9V	=	4.5V	+	4.5V	Lets	look	at	a	much	simpler	series	circuit	example.	Given	the	following	values:	Voltage	=	12VResistance	R1	=	330	Example	#2:	Calculate	voltage	drop	of	each	resistor	in	a	series	circuit
Find	the	voltage	drop	across	the	resistor	R1	and	the	current	that	flows	across	resistor	R1.	Solution	In	this	case,	we	dont	need	to	calculate	the	voltage	drop	across	resistor	R1	as	the	exercise	is	already	telling	us	the	voltage.	By	using	the	principle	of	summing	all	the	individual	voltages	of	the	circuit	should	be	equal	to	the	voltage	of	the	series	circuit,	we
can	infer	that	voltage	of	resistor	R1	is	12V.	Total	Voltage	=	Voltage	R1	12V	=	12V	To	calculate	the	current	that	flows	across	resistor	R1,	we	are	going	to	find	the	current	of	the	whole	circuit.	Remember	the	first	principle	we	covered	in	the	series	circuit?	The	current	is	the	same	through	all	of	the	components	of	the	circuit.	Hence	we	are	going	to	use	the
ohms	law	formula	as	we	already	have	the	voltage	across	the	resistor	R1	and	its	resistance	value.	Current	=	12V	/	330	Current	=	0.036A	Lets	look	at	an	example	with	more	resistors	components	in	the	circuit.	Given	the	following	values:	Voltage	=	5VResistance	R1	=	33Resistance	R2	=	100Resistance	R3	=	4.7kResistance	R4	=	220	Example	#3:
Calculate	voltage	drop	of	each	resistor	in	a	series	circuit	Find	the	voltage	drop	across	the	resistors	R1,	R2,	R3,	and	R4,	and	the	current	that	flows	across	the	whole	circuit.	Solution	To	calculate	the	current	of	the	circuit	we	are	going	to	use	the	ohms	law	formula	as	we	need	to	get	the	total	resistance	value	of	the	circuit.	Total	Resistance	=	R1	+	R2	+	R3
+	R4	Total	Resistance	=	33	+	100	+	4.7k	+	220	Total	Resistance	=	5,053	Now	we	can	find	the	total	current	since	we	have	the	total	voltage	and	the	total	resistance.	Total	Current	=	Total	Voltage	/	Total	Resistance	Total	Current	=	5V	/	5,053	Total	Current	=	0.00098A	Now	that	have	the	total	current	of	the	circuit,	that	means	we	have	the	current	that
flows	across	all	resistors.	Current	Resistor	R1	=	0.00098A	Current	Resistor	R2	=	0.00098A	Current	Resistor	R3	=	0.00098A	Current	Resistor	R4	=	0.00098A	That	means	we	can	calculate	the	voltage	drop	or	simply	the	voltage	across	each	resistor	as	we	have	the	resitance	value	as	well	as	the	current	value.	Voltage	for	Resistor	R1	=	0.00098A	x	33	=
0.032V	Voltage	for	Resistor	R2	=	0.00098A	x	100	=	0.098V	Voltage	for	Resistor	R3	=	0.00098A	x	4.7k	=	4.6V	Voltage	for	Resistor	R4	=	0.00098A	x	220	=	0.21V	In	case	we	need	to	verify	the	voltage	drop	across	each	resistor,	we	can	take	as	a	reference	the	principle	of	summing	all	the	individual	voltages	of	the	circuit	should	be	equal	to	the	voltage	of
the	series	circuit.	Total	Voltage	=	Voltage	R1	+	Voltage	R2	+	Voltage	R3	+	Voltage	R4	Total	Voltage	=	5V	0.032V	+	0.098V	+	4.6V	+	0.21	A	parallel	circuit	is	a	circuit	that	where	the	electricity	can	travel	across	several	different	paths.	A	common	analogy	used	to	think	of	parallel	circuit	is	a	river	that	is	divided	into	several	different	streams.	Example	of
a	Parallel	Circuit	Parallel	circuits	are	different	from	series	circuit	as	the	current	value	can	be	different	on	each	path	it	travels.	If	you	look	at	the	previous	parallel	circuit	diagram,	we	have	two	different	paths	were	the	current	flows.	This	technichally	means	there	are	two	series	circuits	in	case	each	resistor	(R1	and	R2)	would	not	be	connected	in	the
circuit	using	the	same	voltage.	Parallel	Circuit	splitted	into	Multiple	Series	Circuits	If	you	remember	all	the	series	circuit	principles,	one	states	that	the	total	voltage	of	a	series	circuit	is	equal	to	the	sum	of	all	of	the	individual	voltages.	Knowing	that,	we	can	determine	the	voltage	drop	without	doing	any	calculations	for	resistors	R1	and	R2	as	we	know
the	total	voltage	of	the	circuit.	Voltage	Resistor	R1	=	9V	Voltage	Resistor	R2	=	9V	In	this	case,	the	voltage	is	the	same	in	both	paths	of	the	parallel	circuit.	However,	the	current	can	be	different	on	each	path.	Current	Resistor	R1	=	Voltage	Resistor	R1	/	Resistance	R1	Current	Resistor	R1	=	9V	/	330	=	0.027A	Current	Resistor	R2	=	Voltage	Resistor	R2
/	Resistance	R2	Current	Resistor	R2	=	9V	/	100	=	0.09A	Lets	look	at	a	few	examples	to	calculate	the	voltage	drop	in	different	parallel	circuits.	Given	the	following	circuit.	Example	#1:	Calculate	voltage	drop	of	each	resistor	in	a	series	circuit	Calculate	the	voltage	drop	across	resistors	R1,	R2,	and	R3.	Solution	All	of	the	paths	in	the	parallel	circuit	have
only	one	resistor	in	serie.	This	is	easier	to	visualize	if	we	split	the	parallel	circuit	into	multiple	series	circuit,	we	will	have	the	following	circuits.	Parallel	Circuit	Splitted	into	Multiple	Series	Circuits	That	means,	the	voltage	across	each	resistor	is	the	same	as	the	total	voltage	of	the	circuit.	Voltage	Resistor	R1	=	12V	Voltage	Resistor	R2	=	12V	Voltage
Resistor	R3	=	12V	Lets	look	at	a	little	more	complex	example.	Given	the	following	circuit.	Example	#2:	Calculate	voltage	drop	of	each	resistor	in	a	series	circuit	Calculate	the	voltage	drop	across	resistors	R1,	R2,	and	R3.	Solution	To	make	things	simple,	I	recommend	splitting	the	parallel	circuit	into	multiple	series	circuits.	Parallel	Circuit	Splitted	into
Multiple	Series	Circuits	In	this	way,	we	can	infer	the	voltage	across	resistors	R3	will	be	the	same	of	the	total	voltage	of	the	circuit.	Voltage	Resistor	R3	=	9V	This	is	a	little	different	in	the	case	of	the	other	series	circuit,	we	first	need	calculate	the	total	current	flowing	that	circuit	so	we	can	apply	ohms	law	formula	to	calculate	the	voltage	across
resistors	R1	and	R2.	Remember,	the	current	is	the	same	through	all	of	the	components	in	a	series	circuit.	Hence,	we	will	sum	all	resistors	in	the	circuit	and	calculate	the	voltage.	Total	Current	in	Series	Circuit	=	9V	/	(150	+	330)	=	0.01875A	Total	Current	in	Series	Circuit	=	Current	Resistor	R1	=	Current	Resistor	R2	Current	Resistor	R1	=	0.01875A
Current	Resistor	R2	=	0.01875A	Now,	that	we	have	the	current	flowing	on	each	resistor	(R1	and	R2),	we	can	calculate	the	voltage	drop	across	the	resistors.	Voltage	for	Resistor	R1	=	0.01875A	x	150	=	2.8125V	Voltage	for	Resistor	R2	=	0.01875A	x	330	=	6.1875V	The	best	way	to	understand	why	we	need	to	drop	the	voltage	in	a	circuit	is	by	looking	at
an	example.	If	you	have	an	LED	light	bulb	and	9V	battery,	Would	you	connect	to	LED	light	directly	to	the	battery?	It	depends.	We	need	to	look	at	the	acceptable	voltage	range	the	LED	light	needs	to	turn	on	the	light.	Generally,	LED	lights	have	a	voltage	range	between	1.8V	to	3.4V	depending	on	the	color	of	the	LED.	Now,	if	we	know	the	voltage	range
for	our	LED	light	is	between	3V	and	3.2V,	and	we	connect	the	LED	directly	to	the	battery,	it	will	kill	the	LED.	Hence,	we	need	to	calculate	the	how	much	resistance	we	can	use	to	drop	the	voltage	to	the	9V	battery.	Once	we	do	the	calculation,	we	find	apropriate	resistor	using	the	resistor	color	code	to	determine	the	correct	one.	Finally,	we	use	the
resistor	in	the	circuit	in	series	with	the	LED	light,	preventing	from	killing	the	light	bulb	once	the	battery	is	connected.	Calculating	the	voltage	drop	across	resistors	can	be	confusing	at	first.	Tips	to	make	this	calculation	simpler	are:	Understand	the	ohms	law	and	its	different	variations	to	the	formula	to	find	resistance,	voltage,	and	current	on	a	circuit
and	components	of	the	circuit.Determining	what	kind	of	circuit	we	have,	whether	it	is	a	series	circuit	or	a	parallel	circuitUnderstanding	the	principles	of	series	and	parallel	circuitsConvert	a	parallel	circuit	into	multiple	series	circuits.	1Learn	about	current.	Lets	think	about	current	by	using	an	analogy:	imagine	you	pour	a	bag	of	corn	kernels	into	a
bowl.	Each	corn	kernel	is	an	electron,	and	the	stream	of	kernels	flowing	into	the	bowl	is	the	current.[1]	When	talking	about	the	flow,	you	describe	it	by	saying	how	many	kernels	are	flowing	each	second.	When	talking	about	a	current,	you	measure	it	in	amperes	(amps),	or	a	certain	(very	large)	number	of	electrons	flowing	per	second.	2Think	about
electrical	charge.	Electrons	have	a	"negative"	electrical	charge.	This	means	they	attract	(or	flow	toward)	objects	with	a	positive	charge,	and	repel	(or	flow	away	from)	objects	with	a	negative	charge.	Since	they're	all	negative,	electrons	are	always	trying	to	push	away	from	other	electrons,	spreading	out	wherever	they	can.[2]	Advertisement
3Understand	voltage.	Voltage	measures	the	difference	in	electrical	charge	between	two	points.[3]	The	greater	the	difference,	the	more	energetically	the	two	sides	attract	each	other.	Here's	an	example	with	an	everyday	battery:Inside	a	battery,	chemical	reactions	happen	that	produces	a	buildup	of	electrons.	The	electrons	go	to	the	negative	end,	while
the	positive	end	stays	mostly	empty.	(These	are	called	the	negative	and	positive	terminals.)	The	longer	this	goes	on,	the	larger	the	voltage	between	the	two	ends.When	you	connect	a	wire	between	the	negative	and	positive	ends,	the	electrons	at	the	negative	end	suddenly	have	somewhere	to	go.	They	shoot	toward	the	positive	end,	creating	a	current.
The	larger	the	voltage,	the	more	electrons	move	to	the	positive	end	each	second.4Figure	out	resistance.	Resistance	is	exactly	what	it	sounds	like.	The	more	resistance	something	has,	the	harder	it	is	for	the	electrons	to	push	through.	This	slows	the	current,	since	fewer	electrons	can	push	through	each	second.[4]A	resistor	is	anything	in	the	circuit	that
adds	resistance.	You	can	buy	an	actual	"resistor"	at	an	electronics	store,	but	in	a	circuits	problem	it	might	represent	a	light	bulb	or	anything	else	with	resistance.5Memorize	Ohm's	Law.	There's	a	very	simple	relationship	between	current,	voltage,	and	resistance.[5]	Write	this	down	or	memorize	it;	you'll	use	it	often	when	solving	circuit	problems:
[6]Current	=	voltage	divided	by	resistanceThis	is	usually	written:	I	=	V	/	RThink	about	what	happens	when	you	increase	V	(voltage)	or	R	(resistance).	Does	this	match	what	you	learned	in	the	explanations	above?	Advertisement	1Understand	a	series	circuit.	A	series	circuit	is	easy	to	identify.	It's	just	one	loop	of	wire,	with	everything	arranged	in	a	row.
The	current	flows	around	the	entire	loop,	going	through	each	resistor	or	element	in	order.The	current	is	always	the	same	at	any	point	along	the	circuit.[7]When	calculating	voltage,	it	doesn't	matter	where	the	resistor	is	on	the	circuit.	You	can	pick	up	the	resistors	and	move	them	around,	and	you'll	still	have	the	same	voltage	across	each	one.We'll	use
an	example	circuit	with	three	resistors	in	series:	R1,	R2,	and	R3.	This	is	powered	by	a	12	volt	battery.	We'll	find	the	voltage	across	each	one.2Calculate	the	total	resistance.	Add	together	all	resistance	values	on	the	circuit.	The	answer	is	the	total	resistance	of	the	series	circuit.For	example,	the	three	resistors	R1,	R2,	and	R3	have	resistances	of	2
(ohms),	3	,	and	5	respectively.	The	total	resistance	is	2	+	3	+	5	=	10	ohms.3Find	the	current.	Use	Ohm's	Law	to	find	the	current	of	the	entire	circuit.	Remember,	the	current	is	the	same	anywhere	on	a	series	circuit.	Once	we	calculate	the	current	this	way,	we	can	use	it	for	all	our	calculations.[8]Ohm's	Law	says	that	the	current	I	=	V	/	R.	The	voltage
across	the	whole	circuit	is	12	volts,	and	the	total	resistance	is	10	ohms.	The	answer	is	I	=	12	/	10	=	1.2	amperes.4Adjust	Ohm's	Law	to	solve	for	voltage.	With	basic	algebra,	we	can	change	Ohm's	Law	to	solve	for	voltage	instead	of	current:[9]I	=	V	/	RIR	=	VR	/	RIR	=	VV	=	IR5Calculate	the	voltage	across	each	resistor.	We	know	the	resistance,	we	know
the	current,	and	we	have	our	equation.[10]	Plug	in	the	numbers	and	solve.	Here's	our	example	problem	solved	for	all	three	resistors:Voltage	across	R1	=	V1	=	(1.2A)(2)	=	2.4	volts.Voltage	across	R2	=	V2	=	(1.2A)(3)	=	3.6	volts.Voltage	across	R3	=	V3	=	(1.2A)(5)	=	6.0	volts.6Check	your	answer.	In	a	series	circuit,	the	sum	of	all	your	answers	must
equal	the	total	voltage.	Add	up	every	voltage	you	calculated	and	see	if	you	get	the	voltage	of	the	entire	circuit.[11]	If	you	didn't,	go	back	and	check	for	mistakes.In	our	example,	2.4	+	3.6	+	6.0	=	12	volts,	the	voltage	across	the	whole	circuit.If	your	answer	is	slightly	off	(for	instance,	11.97	instead	of	12),	you	probably	rounded	a	number	at	some	point.
Your	answer	is	still	correct.Remember,	voltage	measures	the	differences	in	charge,	or	numbers	of	electrons.	Imagine	counting	the	number	of	new	electrons	you	see	as	you	travel	along	the	circuit.	If	you	count	them	correctly,	you're	going	to	end	up	with	the	total	change	in	electrons	from	the	beginning	to	the	end.	Advertisement	1Understand	parallel
circuits.	Imagine	a	wire	leaving	one	end	of	a	battery,	then	splitting	into	two	separate	wires.	These	two	wires	run	parallel	to	each	other,	then	join	up	again	before	they	reach	the	other	end	of	the	battery.	If	there's	a	resistor	on	the	left	wire	and	a	resistor	on	the	right	wire,	those	two	resistors	are	connected	"in	parallel."[12]You	can	have	any	number	of
wires	in	a	parallel	circuit.	These	instructions	will	still	work	for	a	circuit	that	splits	into	one	hundred	wires	and	comes	back	together.2Think	about	how	the	current	flows.	In	a	parallel	circuit,	the	current	flows	across	each	path	available	to	it.	Current	will	flow	through	the	wire	on	the	left,	cross	the	left	resistor,	and	reach	the	other	end.	At	the	same	time,
current	will	flow	through	the	wire	on	the	right,	cross	the	right	resistor,	and	reach	the	end.	No	part	of	the	current	doubles	back	or	flows	through	two	parallel	resistors.3Use	the	total	voltage	to	find	the	voltage	across	each	resistor.	If	you	know	the	voltage	across	the	whole	circuit,	the	answer	is	surprisingly	easy.	Each	parallel	wire	has	the	same	voltage
as	the	entire	circuit.[13]	Let's	say	a	circuit	with	two	parallel	resistors	is	powered	by	a	6	volt	battery.	The	voltage	across	the	left	resistor	is	6	volts,	and	the	voltage	across	the	right	resistor	is	6	volts.	It	doesn't	even	matter	how	much	resistance	there	is.	To	understand	why,	think	back	to	the	series	circuits	described	above:Remember	that	adding	voltage
drops	in	a	series	circuit	always	results	in	the	total	voltage	across	the	circuit.Think	of	each	path	the	current	takes	as	a	series	circuit.	The	same	holds	true	for	this:	if	you	count	up	all	the	voltage	drops,	you'll	end	up	with	the	total	voltage.Since	the	current	through	each	of	the	two	wires	only	passes	through	one	resistor,	the	voltage	across	that	resistor
must	equal	the	total	voltage.4Calculate	the	total	current	of	the	circuit.	If	the	problem	doesn't	tell	you	what	the	total	voltage	of	the	circuit	is,	you'll	need	to	complete	a	few	more	steps.	Start	by	finding	the	total	current	passing	through	the	circuit.[14]	In	a	parallel	circuit,	the	total	current	is	equal	to	the	sum	of	the	current	running	through	each	parallel
path.[15]In	mathematical	terms:	Itotal	=	I1	+	I2	+	I3...If	you're	having	trouble	understanding	this,	imagine	a	water	pipe	split	into	two	paths.	The	total	amount	of	water	flow	is	just	the	amount	of	water	flow	in	each	pipe,	added	together.5Compute	the	total	resistance	of	the	circuit.	Resistors	are	not	as	effective	in	a	parallel	circuit,	because	they	only
block	the	current	going	along	one	wire.	In	fact,	the	more	wires	there	are,	the	easier	it	is	for	the	current	to	find	a	way	through.	To	find	the	total	resistance,	solve	for	Rtotal	in	this	equation:[16]1	/	Rtotal	=	1	/	R1	+	1	/	R2	+	1	/	R3	...For	example,	a	circuit	has	a	2	ohm	and	a	4	ohm	resistor	in	parallel.	1	/	Rtotal	=	1/2	+	1/4	=	3/4	1	=	(3/4)Rtotal	Rtotal	=
1/(3/4)	=	4/3	=	~1.33	ohms.6Find	the	voltage	from	your	answers.	Remember,	once	we	find	the	total	voltage	of	the	circuit,	we	have	found	the	voltage	across	any	one	of	the	parallel	wires.	Solve	for	the	whole	circuit	using	Ohm's	law.[17]	Here's	an	example:A	circuit	has	5	amperes	of	current	running	through	it.	The	total	resistance	is	1.33	ohms.According
to	Ohm's	Law,	I	=	V	/	R,	therefore	V	=	IRV	=	(5A)(1.33)	=	6.65	volts.	Advertisement	Add	New	Question	Question	What	is	the	percentage	of	applied	voltage	that	will	be	dropped	across	r3=70	if	r1=80	and	r2=50?	It	would	be	35%.	The	higher	the	resistance,	the	higher	the	voltage	drop.	The	ratio	of	resistances	here	is	80:50:70.	Solving	for	70	ohms,	we
get	35%.	Question	What	is	the	voltage	of	a	60	ohm	resistor	if	the	circuit	voltage	is	150	volts	with	two	parallel	30	ohm	resistors	and	one	60	ohm	resister	in	the	series?	Assuming	you	intend	to	ask	what	is	the	voltage	drop	across	the	60	ohm	resistor,	the	answer	is	120v.	The	two	parallel	30	ohm	resistors	have	an	equivalent	resistance	of	15	ohms.	1/(1/30
+	1/30)	=	15.	The	total	resistance	appears	as	75	ohms	to	the	150v	source.	Find	the	circuit	current	by	I	=	E/R	or	I	=	150/75	=	2	amps.	Find	the	voltage	drop	for	the	60	ohm	resistor	with	E	=	I	x	R	or	E	=	2	x	60	=	120V	drop	across	the	60	Ohm	resistor.	Question	What	becomes	the	Voltage	if	we	use	2	resistors	of	4W	in	parallel?	As	any	other	data	is	not
provided,	the	voltage	across	two	resistors	of	4w	in	parallel	is	the	same.	See	more	answers	Ask	a	Question	Advertisement	Thanks	Thanks	Thanks	Advertisement	MS	This	article	was	co-authored	by	Mantas	Silvanavicius.	Mantas	Silvanavicius	is	a	Licensed	Electrician	and	the	Owner	of	M+S	Electric	based	in	Las	Vegas,	Nevada.	With	more	than	20	years
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Circuit	voltage	drop.	What	is	the	first	step	in	calculating	the	voltage	drop	across	each	resistor.	Does	voltage	drop	across	a	resistor.	What	is	the	voltage	drop	across	each	resistor	in	a	series	circuit.	Voltage	drop
across	single	resistor.	How	do	i	calculate	voltage	drop	across	a	resistor.	Resistor	voltage	drop	calculator.	Voltage	drop	across	resistor	combination	circuit.	What	is	the	voltage	drop	across	each	resistor	in	the

circuit	shown	here.
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