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Basic	electrical	engineering	formula	sheet

Today	Electrical	Engineering	XYZ	shares	free	formula	sheet	on	basic	electrical	engineering	concepts	and	topics.	The	formula	sheet	contains	different	formulas	on	13	DC	and	AC	topics	and	is	important	for	all	Engineering	students	who	are	doing	their	engineering,	and	for	those	who	are	appearing	in	various	competitive	tests.	While	these	formulas	are
basic	concepts	everyone	in	the	electrical	field	is	expected	to	remember	them.	Keeping	your	ease	in	mind,	these	formulas	are	provided	in	pdf	form	so	that	you	can	download	and	keep	them	with	you	for	future	reference	as	well.	List	of	formulas:	Resistors	in	series:	You	can	use	this	formula	to	solve	two	or	more	than	two	resistors	in	the	series
configuration.	Resistors	in	parallel:	Use	this	formula	to	solve	two	or	more	resistors	in	parallel.	Kirchhoff’s	current	law:	To	calculate	current	across	a	node.	Kirchhoff’s	voltage	law:	To	calculate	voltage	in	a	loop.	Inductive	reactance:	To	find	reactance	of	inductor	at	a	specific	frequency.	Capacitive	reactance:	To	find	reactance	of	capacitor	at	the	specific
frequency.	Ohm’s	law	for	ac	circuits:	Relates	current,	voltage,	and	impedance	in	alternating	current	circuits.	Impedance	in	series:	To	solve	two	or	more	impedances	in	series.	Impedance	in	parallel:	To	solve	two	or	more	impedances	in	parallel.	Decibel	formulas:	6	formulae	on	decibels.	Active	power:	Calculate	the	active	power	which	is	measured	in
watts.	Reactive	power:	To	calculate	the	reactive	power	which	is	measured	in	VAR.	Apparent	power:	To	calculate	the	apparent	power	which	is	measured	in	volt-amperes.	Also,	download	our	free	DC	Electrical	Engineering	handbook	in	which	we	shared	the	basic	theory	of	these	circuits.	Download	Home>Electrical	Formulas	&	Equations>5000+
Electrical	and	Electronic	Engineering	Formulas	&	Equations	Electrical	engineering	formulas	reference	is	the	collection	equations	which	are	being	used	in	various	calculations.	This	formulas	cheatsheet	includes	most	of	the	basic	formulas	used	in	electricity,	electronics,	electromagnetism,	power	electronics,	power	engineering,	power	transmission,
radio	frequency	engineering,	computer	engineering,	instrumentation,	signal	processing	and	more.	It	is	a	complete	list	of	electrical	engineering	formulas	to	study,	analyze,	design,	develop,	maintain	electrical	and	electronics	devices	and	systems.	Electrical	engineering	is	an	exciting	and	dynamic	field.	Because	electricity	and	electronic	devices	play	such
large	roles	in	everyday	life,	electrical	engineers	earn	attractive	salaries	and	enjoy	excellent	job	prospects.What	Do	Electrical	Engineers	Do?To	make	a	long	story	short,	electrical	engineers	are	engineers	that	work	with	electricity.	They	work	on	designing	electric	systems,	devices	and	components.	They	can	do	anything	from	designing	power-generation
plants	to	developing	consumer	electronics	like	smartphones	and	laptops.	They	can	also	be	responsible	for	installing	and	testing	electronic	systems	and	equipment.	The	most	common	industries	for	electrical	engineers	are	the	energy	sector,	communications	sector	and	consumer	electronics	sector.How	Do	You	Become	an	Electrical	Engineer?You
generally	need	to	have	a	university	degree	to	become	an	electrical	engineer.	Most	employers	require	that	you’ve	earned	a	bachelor’s	degree	in	the	field.	However,	some	positions	may	require	a	master’s	degree,	especially	if	the	job	is	highly	specialized.	In	addition	to	your	degree,	gaining	a	license	as	a	professional	engineer	can	help	improve	your	job
prospects.How	Much	Do	Electrical	Engineers	Earn?Electrical	engineers	can	earn	anywhere	from	under	$60,000	to	well	over	$100,000,	notes	the	United	States	Bureau	of	Labor	Statistics.	If	you’re	just	starting	out	in	the	field,	you	can	expect	to	earn	a	salary	closer	to	the	lower	end	of	this	spectrum,	but	your	earning	potential	can	go	up	each	year	you
work	in	the	field.	Having	a	master’s	degree	or	doctorate	can	also	potentially	improve	your	salary.What’s	the	Long-Term	Career	Outlook	for	Electrical	Engineering?The	long-term	career	outlook	for	electrical	engineers	is	very	good.	Because	renewable	energy	and	other	developing	technologies	are	increasing	the	demand	for	electrical	engineers,	there
are	lots	of	jobs	to	go	around,	notes	the	Bureau	of	Labor	Statistics.	If	you	choose	this	field,	you	can	choose	between	government	work,	such	as	defense	or	transportation,	or	private	sector	work	in	industries	as	diverse	as	automotive	and	construction.What	Are	Some	Other	Kinds	of	Engineering?If	you	decide	electrical	engineering	isn’t	for	you,	there	are
many	other	kinds	of	engineering	careers	to	choose	from.	Mechanical	engineering	involves	developing	mechanical	devices	such	as	industrial	machinery	or	cars.	Civil	engineers	are	responsible	for	designing	road	systems,	railway	systems	and	buildings.	Software	engineers	design	computer	programs.	Chemical	engineering	involves	working	with	various
chemicals	to	produce	substances	like	paint,	fertilizer	and	plastic.	Aerospace	engineers	design	airplanes,	spacecraft,	satellites	and	missiles.	MORE	FROM	QUESTIONSANSWERED.NET	Following	are	the	electrical	engineering	formulas	and	equations	for	the	basic	quantities	i.e.	current,	voltage,	power,	resistance	and	impedance	in	both	DC	and	AC
circuits	(single	phase	and	three	phase).	Electrical	Current	Formulas	Electrical	Current	Formulas	in	DC	Circuit	Electrical	Current	Formulas	in	Single	Phase	AC	Circuit	I	=	P	/	(V	x	Cosθ)	I	=	(V/Z)	Electrical	Current	Formulas	in	Three	Phase	AC	Circuit	Voltage	or	Electrical	Potential	Formulas	Electrical	Potential	or	Voltage	Formula	in	DC	Circuits	V	=	I	x
R	V	=	P	/	I	V	=	√	(P	x	R)	Voltage	or	Electrical	Potential	Formulas	in	Single	Phase	AC	Circuits	V	=	P/(I	x	Cosθ)	V	=	I	x	Z	Voltage	Formulas	in	Three	Phase	AC	Circuits	Electric	Power	Formulas	Power	Formulas	in	DC	Circuits	P	=	V	x	I	P	=		I2	x	R	P	=	V2/R	Power	Formulas	in	Single	Phase	AC	Circuits	P	=	V	x	I	Cosθ	P	=	I2	x	R	Cosθ	P	=	(V2/R)	Cosθ	Power
Formulas	in	Three	Phase	AC	Circuits	P	=	√3	x	VL	x	IL	Cosθ	P	=	3	x	VP	x	IP	Cosθ	Electrical	Resistance	Formulas	Electrical	Resistance	&	Impedance	Formulas	in	DC	Circuits	R	=	V/I	R	=	P/I2	R	=	V2/P	Electrical	Resistance	&	Impedance	Formulas	in	AC	Circuits	In	AC	Circuits	(capacitive	or	inductive	load),	Resistance	=	Impedance	i.e.,	R	=	Z	Z2	=	R2	+
X2	…	In	case	of	resistance	and	reactance	Z	=	√(R2	+	XL2)	…	In	case	of	Inductive	load	Z	=	√(R2	+	XC2)	…	In	case	of	Capacitive	load	Z	=	√(R2	+	(XL–	XC)2…	In	case	of	both	inductive	and	capacitive	loads.	Impedance	is	the	resistance	of	AC	circuits	i.e.	resistive,	captative	and	inductive	circuit	(already	mentioned	above).	Where	“Z”	is	the	impedance	in
ohms,	“R”	is	resistance	in	Ohms	and	“X”	is	the	reactances	in	Ohms.	Good	to	know:	I	=	Current	in	Amperes	(A)	V	=	Voltage	in	Volts	(V)	P	=	Power	in	Watts	(W)	R	=	Resistance	in	Ohm	(Ω)	Z	=	impedance	=	Resistance	of	AC	Circuits	in	Ohms	Cosθ	=	Power	factor	=	Phase	difference	between	voltage	and	current	in	AC	circuits	VPH	=	Phase	Voltage	VL	=
Line	Voltage	Also,	XL	=	Inductive	reactance	XL	=	2πfL…Where	L	=	Inductance	in	Henry	And;	XC	=	Capacitive	reactance	XC	=	1/2πfC…	Where	C	=	Capacitance	in	Farads.	Also,	ω	=	2πf	[/box]	The	following	table	shows	the	current,	voltage,	power	and	resistance	equations	and	formulas	in	DC	and	1-Φ	&	3-Φ	AC	circuits.	Quantity	DC	Single	Phase	AC
Three	Phase	AC	Current		(I)	I	=	P	/	(V	x	Cosθ)	I	=	(V/Z)	Voltage		(V)	V	=	I	x	R	V	=	P	/	I	V	=	√	(P	x	R)	V	=	P/(I	x	Cosθ)	V	=	I	/	Z	VL	=	√3	VPH	or	VL	=	√3	EPH	VL	=	VPH	Power		(P)	P	=	V	x	I	x	Cosθ	P	=	I2	x	R	x	Cosθ	P	=	(V2/R)	x	Cosθ	P	=	√3	VL	IL	CosФ	P	=	3	VPh	IPh	CosФ	Resistance		(R)	R	=	V/I	R	=	P/I2	R	=	V2/P	Z	=	√(R2	+	XL2)	Z	=	√(R2	+	XC2)	Z	=
√(R2	+	(XL–	XC)2	Other	Additional	Electrical	Quantities	Formulas	Conductance:	G	=	1	/	R		It	is	the	reciprocal	(i.e.	inverse)	of	resistance.	The	unit	of	conductance	is	Siemen	or	Mho	and	represented	by	the	symbol	of	“G”	or	“℧”.	Capacitance:		C	=	Q	/	V	Where	“C”	is	capacitance	in	farads,		“Q”	is	charge	in	coulombs,	and	“V”	is	voltage	in	volts.	The	unit	of
capacitance	is	Farad	“F”	or	microfarad	“μF”.	Inductance:	VL	=	-L	(di	/	dt)	Where	“L”	is	inductance	in	Henrys,	“VL”	is	the	instantaneous	voltage	across	the	inductor	in	volts	and	“di/dt”	is	the	rate	of	changes	in	current	in	Amperes	per	second.	The	unit	of	Inductance	“L”	is	Henrys	“H”.	It	is	also	known	as	Ohm’s	law	for	inductance.	Charge:	Q	=	C	x	V
Where	“Q”	is	the	charge	in	coulombs,	“C”	is	the	capacitance	in	farads	and	“V”	is	the	voltage	in	Volts.	Frequency:	f	=	1	/	T	Time	Period	T	=	1	/	f	Where	“f”	is	frequency	in	Hertz	(Hz)	and	“T”	is	the	time	periods	in	seconds.	Related	Posts:	Lately,	the	best	part	of	my	day	has	been	figuring	out	the	cool	new	things	I	can	do	in	Google	Sheets	--	which,	yes,
definitely	means	I	need	to	get	out	more,	but	also	means	I	can	share	my	favorite	formulas	with	you.	How	to	Use	Formulas	for	Google	Sheets	Double-click	on	the	cell	you	want	to	enter	the	formula	in.	(If	you	want	the	formula	for	the	entire	row,	this	will	probably	be	the	first	or	second	row	in	a	column.)	Type	the	equal	(=)	sign.	Enter	your	formula.
Depending	on	the	data,	Google	Sheets	might	suggest	a	formula	and/or	range	for	you.	V-LOOKUP	Google	Sheets	Formula	V-lookups,	are	by	far,	the	most	useful	formula	in	your	tool-kit	when	you’re	working	with	large	amounts	of	data.	The	V-lookup	formula	looks	for	a	data	point	--	like,	say,	a	blog	post	title	or	URL	--	in	one	sheet,	and	returns	a	relevant
piece	of	information	for	that	data	point	--	like	monthly	views	or	conversion	rate	in	another	sheet.	For	example,	if	I	want	to	see	how	much	traffic	a	specific	set	of	blog	posts	got,	I’ll	export	a	list	from	Google	Analytics,	then	put	that	list	in	another	tab	and	use	the	V-LOOKUP	function	to	pull	views	by	URL	into	the	first	tab.	The	only	caveat:	The	data	point
must	exist	in	both	cells,	and	it	must	in	the	first	column	of	the	second	sheet.	Formula:	=VLOOKUP(search_criterion,	array,	index,	sort_order)	Let’s	walk	through	an	example,	which	should	make	this	a	bit	easier	to	understand.	In	the	first	sheet,	I	have	a	list	of	blog	posts,	including	their	titles,	URLs	and	monthly	traffic.	In	the	second	sheet,	I	have	a	report
from	Google	Analytics	with	average	page	load	time	by	URL.	I	want	to	see	if	there’s	any	correlation	between	page	speed	and	performance.	An	example:	=VLOOKUP(A2,’GA	Avg.	Load	Time’’!$1:$1000,2,FALSE)	IFERROR	Google	Sheets	Formula	Any	time	you’re	using	a	formula	where	more	than	10%	of	the	return	values	lead	to	errors,	your	spreadsheet
starts	to	look	really	messy	(see	the	above	screenshot!).	To	give	you	an	idea,	maybe	you	have	two	columns:	one	for	page	views	and	another	for	CTA	clicks.	You	want	to	see	the	highest-converting	pages,	so	you	create	a	third	column	for	page	views	divided	by	CTA	clicks	(or	=B2/C2).	About	one-third	of	your	pages,	however,	don’t	have	any	CTAs	--	so	they
haven’t	gotten	any	clicks.	This	will	show	up	as	#VALUE!	on	your	sheet,	since	you	can’t	divide	by	zero.	Using	the	IFERROR	formula	lets	you	replace	the	VALUE!	Status	with	another	value.	I	typically	use	a	space	(“	“)	so	the	sheet	is	as	clean	as	possible.	Here’s	the	formula:	=IFERROR(original_formula,	value_if_error)	So	for	the	above	situation,	my
formula	would	be:	=IFERROR((B2/C2,	“	“)	COUNTIF	Google	Sheets	Formula	The	COUNTIF	formula	tells	you	how	many	how	many	cells	in	a	given	range	meet	the	criteria	you’ve	specified.	With	this	up	your	sleeve,	you’ll	never	have	to	manually	count	cells	again.	Formula:	=COUNTIF(range,	criterion)	Let’s	say	I’m	curious	how	many	blog	posts	received
more	than	1,000	views	for	this	time	period	--	I’d	enter:	=COUNTIF(C2:C500,“>1000”)	Or	maybe	I	want	to	see	how	many	blog	posts	were	written	by	Caroline	Forsey.	If	the	author	was	in	Column	D,	my	formula	would	be:	=COUNTIF(D2:D500,	“Caroline	Forsey”)	LEN	Google	Sheets	Function	Have	you	noticed	Google	Analytics	cuts	off	the	“http://”	or
“https://”	from	every	URL?	This	posed	a	major	issue	for	me	when	I	wanted	to	combine	data	from	HubSpot	and	GA	--	the	V-Lookup	function	wouldn’t	work	because	the	URLs	weren’t	identical	(“	versus	“blog.hubspot.com/marketing).	Luckily,	there’s	no	need	to	manually	change	every	URL.	The	LEN	function	lets	you	adapt	the	length	of	any	string.
=LEFT(text,LEN(text)-n)	=RIGHT(text,LEN(text)-n)	So,	let’s	say	the	full	URL	is	in	column	I.	To	remove	the	“https://”	string	and	make	it	identical	to	the	URL	in	the	Google	Analytics	tab,	I’d	use:	=RIGHT(I2,	LEN(I2)-8)	If	you	wanted	to	remove	the	last	characters	in	a	cell,	you’d	simply	change	RIGHT	to	LEFT.	Array	Formula	for	Google	Sheets	Rarely	do
you	need	to	apply	a	formula	to	a	single	cell	--	you’re	usually	using	it	across	a	row	or	column.	If	you	copy	and	paste	a	formula	into	a	new	cell,	Google	Sheets	will	automatically	change	it	o	reference	the	right	cells;	for	example,	if	I	enter	=A2+B2	in	cell	C2,	then	drag	the	formula	down	to	C3,	the	formula	will	become	=A3+B3.	But	there	are	a	few
drawbacks	to	this.	First,	if	you’re	working	with	a	lot	of	data,	having	hundreds	or	thousands	of	formulas	can	make	Google	Sheets	a	lot	slower.	Second,	if	you	change	the	formula	--	maybe	now	you	want	to	see	=A2*B2	instead	--	you	have	to	make	that	change	across	every	formula.	Again,	that’s	time-consuming	and	requires	a	lot	of	processing	power.	And
finally,	the	formula	doesn’t	automatically	apply	to	new	rows	or	columns.	An	array	formula	solves	these	issues.	It’s	one	formula,	with	one	calculation,	but	the	results	are	sorted	into	multiple	rows	or	columns.	Not	only	is	this	more	efficient,	but	any	changes	will	automatically	apply	to	all	your	data.	ARRAYFORMULA(array_formula)	Let’s	suppose	I	want	to
see	how	much	non-paid	traffic	we’d	gotten	in	March	and	April.	That	requires	subtracting	paid	traffic	from	total	(column	D	from	column	C)	and	then	adding	the	totals	together.	Two	separate	formulas.	Or,	I	could	use	an	array	formula:	=ARRAYFORMULA(SUM(C2:C5-D2:D5)	The	second	part,	SUM(C2:C5-D2:D5),	should	look	somewhat	familiar.	It’s	a
traditional	addition	formula	--	but	it’s	applied	to	a	range	(cells	C2	through	C5	and	D2	through	D5)	instead	of	individual	cells.	The	first	part,	=ARRAYFORMULA,	tells	Google	Sheets	we’re	applying	this	formula	to	a	range.	I	could	also	use	an	array	formula	to	look	at	the	non-paid	traffic	specifically	from	updates	(not	new	content)	in	March	and	April.
Here’s	what	that	would	look	like:	=ARRAYFORMULA(SUM(C2,C4-D2,D4))	IMPORTRANGE	Google	Sheets	Formula	I	use	to	spend	a	ton	of	time	(and	processing	power)	manually	copying	huge	amounts	of	data	from	one	spreadsheet	to	another.	Then	I	learned	about	this	handy	formula,	which	imports	data	from	a	separate	Google	Sheets	spreadsheet.
Suppose	our	resident	historical	optimization	expert	Braden	Becker	sent	me	a	spreadsheet	of	the	content	he	updated	last	month.	I	want	to	add	that	data	to	a	master	spreadsheet	of	all	the	content	(both	new	and	historically	optimized)	we	published.	I’d	use	this	formula:	IMPORTRANGE(spreadsheet_url,	range_string)	Which	would	look	like:
IMPORTRANGE("	,	"Update	Performance!A2:D100")	How	to	Split	Text	in	Google	Sheets	Splitting	text	can	be	incredibly	useful	when	you’re	dealing	with	different	versions	of	the	same	URLs.	To	give	you	an	idea,	let’s	suppose	I’ve	created	a	spreadsheet	with	every	URL	that	received	at	least	300	views	in	January	and	February.	I	want	to	compare	the	two
months	to	see	which	blog	posts	got	more	views	over	time,	fewer,	or	around	the	same.	The	problem	is,	if	I	do	a	V-LOOKUP	between	the	two	tabs,	Google	Sheets	won’t	recognize	these	as	the	same	URLs:	(regular	URL)	(tracking	URL)	(regular	URL)	(tracking	URL)	It	would	be	awesome	if	I	could	get	delete	everything	after	the	question	mark	in	the
tracking	URLs	so	they	matched	the	original	ones.	That’s	where	the	split	text	formula	comes	in.	=SPLIT(text,	delimiter,	[split_by_each],	[remove_empty_text])	Text:	The	text	you	want	to	divide	(can	be	a	string	of	characters,	such	as	or	a	cell,	like	A2)	Delimiter:	The	characters	you	want	to	split	the	text	around.	Split_by_each:	Google	Sheets	considers	each
character	in	the	delimiter	to	be	separate.	That	means	if	you	split	your	text	by	“utm”,	it	will	split	everything	around	the	characters	“u”,”t”,	and	“m”.	Include	FALSE	in	your	formula	to	turn	this	setting	off.	In	the	example	above,	here’s	the	formula	I’d	use	to	split	the	first	part	of	the	URL	from	the	UTM	code:	=SPLIT(A2,“?”)	The	first	part	is	now	in	Column
B,	and	the	UTM	code	is	in	Column	C.	I	can	simply	delete	everything	in	Column	C,	and	run	the	V-LOOKUP	on	the	URLs	in	Column	B.	Alternatively,	you	can	use	Google	Sheet’s	“Split	text	to	columns”	feature.	Highlight	the	range	of	data	you	want	to	split,	then	select	“Data”	>	“Split	text	to	columns.”	Now	choose	the	character	you	want	to	delimit	by:	a
colon,	semicolon,	period,	space,	or	custom	character.	You	can	also	opt	for	Google	Sheets	to	figure	out	which	character	you	want	to	split	by	(which	it’s	smart	enough	to	do	if	your	data	is	entered	uniformly,	e.g.	every	cell	follows	the	same	format)	by	choosing	the	first	option,	“detect	automatically.”	I	hope	these	Google	Sheets	formulas	are	helpful.	If	you
have	any	other	favorites,	let	me	know	on	Twitter:	@ajavuu.			Originally	published	Jul	20,	2018	8:00:00	AM,	updated	October	08	2021
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