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757	Words	|2	PagesElectrical	Engineering	is	probably	expanding	more	than	any	other	field	of	engineering.	This	field	deals	with	the	study	and	application	of	electricity,	electromagnetism,	and	electronics.	Electrical	engineers	study	and	apply	the	physics	and	mathematics	of	electricity,	electronics,	and	electromagnetism	to	both	large	and	small	scale
systems	to	process	information	and	transmit	energy.	(Cal	Poly	State	University)Since	the	early	ages	at	around	500	B.C.	are	recorded	documents	that	bring	up	questions	of853	Words	|2	PagesElectrical	engineering	arose	in	the	late	1800s	and	was	heavily	influenced	by	the	work	of	many	pioneers	such	as	Nikola	Tesla,	Thomas	Edison,	and	George
Westinghouse.	These	inventors	contributed	greatly	to	the	work	in	which	electricity	could	be	efficiently	produced,	distributed	and	used	to	improve	society	in	a	big	way.	Electrical	engineering	is	a	form	of	science	that	specializes	in	the	study	of	electricity,	electromagnetism,	and	electromechanical	devices.	Mathematics	is	the	common	language	that
is1054	Words	|3	Pagespractical	concepts.	A	good	engineer	should	be	strong	both	in	theory	and	practical.	Engineers	are	the	main	key	in	an	Engineering	company.	It	is	according	to	their	suggestions	and	proposals,	changes	takes	place	in	a	company.I	had	the	fantastic	opportunity	to	visit	various	substations	and	switching	stations	in	Darwin	with	my
supervisor	Shaun	De	Zylva,	and	he	explained	me	all	the	electrical	and	circuit	components	inside	the	substation.	It	was	quite	intriguing	to	know	how	electricity	is	distributed	to	various608	Words	|2	PagesPurpose	Statement:Electrical	engineering	has	always	fascinated	me.	I	was	always	keen	to	sort	out	the	complexities	of	different	system.	My	decision
to	choose	field	of	electrical	engineering	was	based	on	my	passion	and	parents	will.	In	early	stages	of	my	education,	I	started	working	hard	to	achieve	my	goal.	My	vision	was	to	be	a	successful	engineer	to	serve	my	community.	When	I	used	to	study	computer	science,	my	interest	developed	in	inventions	and	transformations.	Technological	innovations
have1365	Words	|3	Pages2.1	Electrical	Engineering	Industry	in	General	Electrical	engineering	industry	is	primarily	concerned	with	the	technology	of	electricity,	specifically	in	the	design	and	application	of	devices	and	circuitry	for	generation	of	electricity.	The	other	major	activities	of	electrical	engineering	industry	comprises	of	controlling	power
generated	equipments	and	communication	devices	of	telephone,	radio	and	satellite	systemsIt	generally	deals	with	the	study	and	application	of	electricity,	electronics682	Words	|2	PagesSTATEMENT	OF	PURPOSEAfter	one	year's	work	experience	as	an	electrical	engineer	at	________,	a	private	LPG	filling	company	with	various	filling	plants	located	in
Pakistan.	After	the	completion	of	my	undergraduate	degree	in	2012,	I	have	been	making	constant	efforts	to	develop	better	understanding	in	the	field	of	Electrical	Engineering.	So,	I	joined_____________	and	worked	there	as	a	Trainee	Electrical	Engineer	for	over	1	year.	My	training	responsibilities	areas	were	circuit	breakers	supervision,	switch809
Words	|2	Pagesand	coursework	in	Electrical	Engineering	to	enhance	my	competencies	in	this	field.	I	intend	to	complete	my	master's	degree	in	order	to	pursue	my	doctorate.	The	research	that	I	am	most	interested	in	pursuing	at	Northeastern	University	surrounds	the	optical	properties	of	MEMS	devices,	and	the	development	of	substrate-based	fast
electro-optical	interfaces.	My	interest	in	this	area	stems	from	my	undergraduate	study	in	MEMs	development	for	tri-axial	accelerometers.	Engineering	has	been	a	key	interest1912	Words	|4	PagesElectrical	Engineering	Work	PerformedElectrical	Engineers	research,	develop,	design,	and	test	electronic	components,	products,	and	systems	for
commercial,	industrial,	medical,	military,	and	scientific	applications	(Cosgrove	749).	They	are	concerned	with	devices	that	use	small	amounts	of	electricity	that	make	up	electronic	components	such	as	integrated	circuits	and	microprocessors.	By	applying	principles	and	techniques	of	electronic	engineering	they	design,	develop,	and	manufacture
products	such1910	Words	|4	PagesStatistics	defines	an	electrical	engineer	as	someone	that	designs,	develops,	tests,	and	supervises	the	manufacturing	of	electrical	equipment	such	as	electric	motors,	radar	and	navigation	systems,	communications	systems,	or	power	generation	equipment.	Electrical	engineers	work	with	but	are	not	limited	to
electricity,	electronics	and	electromagnetism	(What	Do	Electrical	Engineers	Do?).	These	engineers	can	work	in	labs,	offices	or	on	the	floor	of	some	major	industries.	Electrical	engineers	may	solve1117	Words	|3	Pagescome.	Hence	my	desire	to	do	masters	in	electrical	engineering	with	communications	as	my	major.	My	interest	in	Electrical	dates	back
the	early	days	of	my	high	school.	My	career	objective	is	to	pursue	research	in	the	field	of	Electrical	Engineering.	I	am	of	firm	conviction	that	suitable	opportunity	to	pursue	graduate	studies	will	help	in	my	endeavor	towards	realizing	my	goal,	paving	the	path	for	self-actualization.	The	field	of	electrical	&	electronics	engineering	has	always	fascinated
me.	I	picked	up1295	Words	|3	Pagespredictable	pattern	when	subjected	to	given	conditions	(Naiah	&	Kamakshaiah,	1995).	What	Electrical	engineering?	Electrical	engineering	is	a	field	that	deals	with	the	applications	the	technology	of	electricity,	such	as	generating,	distributing	electrical	energy,	and	programing	electrical	systems.	In	this	field,	there
are	many	famous	scientists.	For	example,	Alexander	Graham	Bell,	who1269	Words	|3	Pagesgradually	peaked	after	I	read	the	about	the	work	done	by	eminent	scientists	in	these	fields.	It	was	then	I	decided	to	pursue	Electrical	engineering	since	it	comprised	of	subjects	that	catered	to	my	interests	like	power	and	electromagnetism.	My	undergraduate
studies	got	me	interested	in	the	application	of	mathematics	in	engineering	and	I	topped	the	subject	in	my	second	year	of	engineering	and	was	also	a	University	Rank	Holder	(9th).	Mathematics	simplifies	concepts	into	numbers,	constants,	variables	and	equations745	Words	|2	PagesWriting	in	Electrical	Engineering	Have	you	recently	found	yourself	lost
after	high	school,	knowing	that	you	want	to	go	to	college,	but	having	no	idea	what	to	major	in?	I	sure	did!	So	after	reading	through	the	NMSU	undergraduate	catalogue	and	asking	peoples	advice,	I	found	out	that	our	university	has	one	of	the	top	5	engineering	colleges	in	the	entire	country	and	problems	were	solved!	With	a	fascination	of	electronics
and	a	steady	hold	on	math,	I	decided	that	Electrical	Engineering	was	the	choice1012	Words	|3	PagesRobotics9-11-17Electrical	engineering	An	electrical	engineer	is	someone	who	designs	and	develops	new	electrical	equipment,	solves	problems	and	tests	equipment.	They	work	with	all	kinds	of	electronic	devices,	from	the	smallest	pocket	devices	to
large	supercomputers.	Electrical	engineering	deals	with	electricity,	electro-magnetism	and	electronics.	It	also	covers	power,	control	systems,	telecommunications	and	signal	processing.	These	engineers	are	usually	concerned	with	large-scale	electrical	systems	such1035	Words	|3	Pagespursuing,	I	am	particularly	interested	in	a	career	as	either	an
electrical	engineer	or	a	software	developer.	Electrical	engineers	fall	within	the	Career	Cluster	of	architecture	and	engineering.	From	2012	to	2022,	employment	in	the	field	of	electrical	engineering	is	projected	to	grow	4	percent,	which	is	less	than	the	average	projected	growth	rate	for	all	careers.	There	are	no	major	geographic	restrictions	to
becoming	an	electrical	engineer,	however	most	move	to	where	the	companies	are	located.	Travel721	Words	|2	Pagesthe	unemployment.	This	has	motivated	me	to	pursue	higher	studies	in	MS	(Electrical	Engineering)	and	that	to	in	communication	and	signal	processing	which	is	my	forte,	but	I	would	be	glad	if	at	all	i	get	a	chance	of	doing	a	PHD	in
"Arizona	State	University"	INSPIRATIONAL	FACTORS	:-	My	Brother	Who	is	a	graduate	from	RIT(Rochester	institute	of	technology)	has	been	my	motivational	drive	to	take	electrical	engineering	as	my	profession,	not	only	that,	in	my	view:plenty	of	online	courses	which	are806	Words	|2	PagesElectrical	engineering	is	a	field	that	majorly	involves	the	use
of	technology	in	the	designing,	developing,	and	testing	electrical	devices.	Majors	in	electrical	engineering	focuses	on	the	physics	of	electricity	and	magnetism,	analysis	and	design	tools	of	engineering,	and	circuits	and	system	mathematics.	If	one	takes	a	course	in	engineering,	they	are	trained	on	how	to	design	and	make	products,	which	are	safe	and
can	enhance	human	life.	This	course	is	not	popular	to	many	for	it	is	very	demanding	and1040	Words	|3	Pagesworld	of	Engineering.	The	world	functions	effectively	because	of	engineering.	The	beautiful	aspect	being	the	ability	to	create,	utilize	resources,	and	bring	something	into	existence	that	will	change	or	construct	something	beneficial	to
humanity.	There	is	not	a	more	exciting	field	to	be	involved	in,	especially	now,	as	the	on	demand	world	continues	to	thrive	and	advance	into	new	levels.	Electrical	Engineering	(EE)	is	the	field	that	interests	me	most	though	I	am	open	to	other	fields	of	Engineering	if	I630	Words	|2	Pagesand	a	strong	predilection	towards	research	have	made	the	choice	of
further	study	an	obvious	one	for	me.	My	ultimate	objective	is	to	pursue	a	career	in	research,	either	in	industry	or	in	academia.	I	strongly	believe	that	a	Masters	Degree	in	Electrical	Engineering	from	your	esteemed	University	will	act	as	a	crucial	first	step	in	the	process	of	realizing	my	career	objectives.I	have	always	cherished	a	dream	to	become	an
Engineer,	a	dream	that	was	innate	and	developed	slowly	over	the	years.	Right	from2458	Words	|5	PagesA	Career	in	Electrical	Engineering	Choosing	the	right	career	can	mean	the	difference	between	being	satisfied	and	being	disappointed	with	my	life.	Many	factors	can	influence	the	career	that	I	may	have	for	the	rest	of	my	life.	A	decision	that	I	am
going	to	make	at	the	young	age	of	nineteen	will	have	a	major	impact	on	the	next	ten	years	if	not	the	rest	of	my	life.	In	order	to	make	the	best	decision	possible	for	my	future	I	have	decided,	if	not	forced,	to	research	a	career	of	interest	to	me.	The	two	Share	copy	and	redistribute	the	material	in	any	medium	or	format	for	any	purpose,	even	commercially.
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In	today's	digital	age,	electricity	truly	keeps	the	world	running,	from	basics	of	maintaining	your	homes	to	the	more	complex	systems	of	traffic	lights,	transportation	and	technology	that	keep	cities	operational.Electrical	engineers	are	the	innovators	and	designers	that	create	these	systems	and	keep	them	functioning	smoothly,	working	on	everything
from	the	nations	power	grid	to	the	microchips	inside	your	cell	phones	and	smartwatches."(Electrical	engineering)	spans	areas	such	as	semiconductor	devices,	electronics,	industrial	control,	power,	sensors,	wired	and	wireless	communication,	computers	and	signal	processing,"	said	Dr.	Tim	Monk,	an	assistant	professor	of	electrical	engineering	at
Southern	New	Hampshire	University	(SNHU).	"Its	the	practical	use	of	physics	and	mathematics	to	create	products	that	make	electrons	do	useful	things."Having	worked	as	an	analog	and	mixed-signal	integrated	circuit	design	engineer,	Monk	brings	a	wealth	of	experience	to	his	role	at	SNHU.	He	also	holds	12	patents	and	has	been	published	in	the
field.	Electrical	engineers	design,	develop,	test	and	manage	the	manufacturing	of	electrical	equipment,	from	motors	and	navigation	systems	to	power	generation	equipment	and	the	components	of	vehicles	and	personal	devices.Electrical	engineering	is	an	immensely	broad	field	with	job	roles	in	a	dizzying	array	of	industries.	From	electric	power
generation	and	distribution	to	cars	to	smartphones,	electrical	engineers	are	integral	parts	of	thousands	of	companies.According	to	the	U.S.	Bureau	of	Labor	Statistics	(BLS),	electrical	engineers	typically:	Analyze	customer	feedback,	assess	issues	and	propose	effective	solutions	Collaborate	with	project	managers	to	ensure	projects	are	completed	on
time	and	within	budget	Conduct	precise	calculations	to	establish	standards	for	manufacturing	and	installation	Oversee	the	production	and	testing	of	electrical	systems	to	ensure	compliance	with	specifications	and	codes"Whats	common	to	engineering	rolesis	that	youll	end	up	facing	some	problem	with	no	known	solution.	Perhaps	something	stopped
behaving	as	it	usually	does,	a	customer	decided	to	use	your	product	in	a	new	way,	you	need	to	improve	an	existing	design	or	even	develop	something	completely	new,"	said	Monk.	"Theres	not	a	step-by-step	procedure	that	you	can	follow	to	address	every	problem.	Instead,	engineers	use	experience,	judgment	and	creativity	to	move	forward."	While
communication	and	project	management	skillsare	important	when	applying	for	electrical	engineering	jobs,	a	strong	educational	and	professional	foundation	is	key.Earning	an	electrical	engineering	degreemay	be	a	great	first	step	to	ensuring	you	are	prepared	to	work	in	the	critical	role	of	an	electrical	engineer.	A	masters	degree	in	electrical
engineering	can	also	provide	further	learning	and	help	you	to	specialize	in	a	specific	area,	such	as	electronics	development	or	renewable	energy.	(A	master's	degree	in	electrical	engineering	currently	not	available	at	SNHU.)	An	MBA	in	Engineering	Management	onlinecould	help	you	advance	as	a	leader	in	the	industry.After	earning	a	degree,	you	can
also	seek	licensure	and	certification	as	a	professional	engineer	(PE).	Becoming	a	licensed	professional	engineer	can	help	you	stand	out	in	the	applicant	pool	when	becoming	an	electrical	engineer	and	help	you	join	a	growing	field	that	is	vital	to	todays	technology-driven	world.*"Theres	a	spectrum	of	focus	from	more	theory	to	more	practical	skills,
though	both	are	important,"	said	Monk.He	also	stated	the	importance	of	having	presentation	and	communication	skillsin	the	electrical	engineering	field.	"Its	one	thing	to	come	up	with	a	great	new	idea,	its	another	to	convince	your	boss	to	use	it,"	Monk	said.Entering	the	field	of	electrical	engineering	means	that	you	may	not	only	play	an	important	role
in	the	development	of	innovative	new	technology	but	also	have	a	profound	impact	on	the	electrical	systems	that	we	rely	on	in	our	everyday	lives.Where	Do	Electrical	Engineers	Work?With	so	many	varied	opportunities	available,	jobs	for	electrical	engineers	are	continuing	to	grow.*	In	2023,	electrical	engineers	made	a	median	salary	of	$109,010	and
the	field	is	expected	to	grow	by	5%	through	2032,	according	to	BLS.*The	continued	fast-paced	growth	and	advancement	of	technology	means	that	electrical	engineers	with	a	strong	background	in	electronics	and	computer	systems	will	be	in	demand	for	research	and	development	of	new	technologies,	according	to	BLS.*"Electrical	engineers	can	get
jobs	designing	products,	testing	products,	helping	customers	either	from	the	office	or	at	their	site...	defining	new	products,"	said	Monk.	It's	important	for	electrical	engineers	to	have	well-rounded	skills	that	go	beyond	the	technical	work	of	engineering,	including	communication,	interpersonal	and	writing	skills,	according	to	BLS.Developing	Renewable
Electrical	PowerElectrical	engineers	can	work	in	the	development,	design	and	management	of	the	world's	electrical	power	systems.	Today,	that	includes	a	growing	number	of	jobs	in	the	evolving	renewable	energy	field.*"There	are	a	number	of	notable	areas	that	continue	to	evolve	in	electrical	engineering,"	said	Monk.	"Electrical	engineers	have	a	lot
to	contribute	to	recent	pushes	in	clean	energy	and	electric	vehicles	and	the	evolution	of	the	electrical	grid."A	2023	report	from	the	International	Energy	Agency	(IEA)	found	that	renewables	including	sources	such	as	solar,	wind	and	hydropower	are	the	largest	energy	source	in	57	countries	(IEA	PDF	Source).	By	2028,	it's	expected	that	68	countries
will	have	renewable	energy	as	their	main	power	generation	and	that	it	will	account	for	17%	of	global	demand.As	demand	for	renewable	energy	grows,	so,	too,	do	jobs	for	electrical	engineers,	who	work	to	design,	build	and	manage	electrical	power	systems.*	According	to	the	2023	U.S.	Energy	and	Employment	Jobs	Report	(USEER)	the	energy	work
force	added	nearly	300,000	jobs	from	2021	to	2022,	which	was	3.8%	growth.*Powering	TechnologyAnother	important	role	of	electrical	engineers	is	in	the	development	of	the	computers,	smart	phones	and	more	advanced	technology	that	power	your	personal	and	professional	lives."Weve	seen	waves	of	devices	spread	to	most	of	the	world,	first	with	PCs
(personal	computers)	and	now	smartphones	owned	by	most	people,"	Monk	said.	"The	continuing	improvement	of	technology	will	enable	new	electronic	devices."The	use	of	technology	has	continued	to	grow	and	evolve	in	recent	years,	creating	many	unique	job	opportunities	for	electrical	engineers.*	According	to	a	2023	Pew	Research	report,	more	than
97%	of	people	ages	18-49	are	smartphone	owners.	In	the	professional	world,	automated	technologies	continue	to	boom,	from	robot-assisted	surgery	to	self-driving	cars	that	may	one	day	transport	us	around	major	cities.	In	fact,	according	to	a	2023	report	from	the	International	Federation	of	Robotics	(IFR),	the	total	number	of	service	robots	sold	for
professional	use	was	over	158,000	units.	This	is	a	48%	increase	from	2021.This	growth	of	digital	technology	would	not	be	possible	without	the	innovative	work	of	electrical	engineers,	who	design	and	develop	the	electrical	components	that	power	these	machines.Electrical	engineering	continues	to	evolve	as	the	world	does.	Monk	said	the	field	is	broad
and	all	about	leveraging	our	understanding	of	electricity	for	the	good	of	humanity.	*Cited	job	growth	projections	may	not	reflect	local	and/or	short-term	economic	or	job	conditions	and	do	not	guarantee	actual	job	growth.	Actual	salaries	and/or	earning	potential	may	be	the	result	of	a	combination	of	factors	including,	but	not	limited	to:	years	of
experience,	industry	of	employment,	geographic	location,	and	worker	skill.	Danielle	Gagnon	is	a	freelance	writer	focused	on	higher	education.	She	started	her	career	working	as	an	education	reporter	for	a	daily	newspaper	in	New	Hampshire,	where	she	reported	on	local	schools	and	education	policy.	Gagnon	served	as	the	communications	manager	for
a	private	school	in	Boston,	MA	before	later	starting	her	freelance	writing	career.	Today,	she	continues	to	share	her	passion	for	education	as	a	writer	for	Southern	New	Hampshire	University.	Connect	with	her	on	LinkedIn.	by	InfoBooks	-	Updated:	August	2024Explore	the	electrifying	field	of	electrical	engineering	with	our	collection	of	free	PDF
electrical	engineering	books.Electrical	engineering	is	an	essential	branch	of	engineering	that	deals	with	the	study,	design,	development,	and	maintenance	of	electrical	and	electronic	systems	and	equipment.From	basic	theory	on	electrical	circuits	to	control	systems,	electronics,	electromagnetism,	and	renewable	energy	technologies,	our	selection
offers	a	wide	range	of	materials	for	all	levels	of	learning.These	books	are	valuable	resources	for	students	starting	their	education	in	electrical	engineering,	as	well	as	for	experienced	professionals	looking	to	update	their	knowledge	in	this	constantly	evolving	field.Download	your	free	PDF	electrical	engineering	books	now	and	begin	illuminating	your
path	to	success	in	this	exciting	field	of	engineering.Start	or	deepen	your	knowledge	in	electrical	engineering.Electrical	Engineering	BooksExtension:	PDF	|	443	pagesElectromagnetics	and	Applications,	is	a	comprehensive	guide	covering	foundational	principles	and	advanced	concepts	in	electromagnetics	and	its	practical	applications	in	electrical
engineering.Extension:	PDF	|	389	pagesElectromagnetics,	is	an	in-depth	exploration	of	classical	and	relativistic	approaches	to	electromagnetism,	covering	fundamental	concepts	and	practical	applications	in	electrical	engineering.Extension:	PDF	|	364	pagesFundamentals	of	Electrical	Engineering	I	by	Don	H.	Johnson	provides	an	introduction	to
themes,	signals,	systems,	and	analog	signal	processing.Extension:	PDF	|	337	pagesBasic	Electrical	Engineering	is	a	foundational	guide	covering	circuit	elements,	laws,	analysis	techniques,	AC	fundamentals,	network	theorems,	and	magnetic	circuits.Extension:	PDF	|	126	pagesElectromagnetism,	is	a	comprehensive	guide	covering	Maxwell's	Equations,
electrostatics,	magnetostatics,	electrodynamics,	and	electromagnetism	in	relation	to	relativity,	offering	a	fundamental	understanding	for	electrical	engineering	studies.Extension:	PDF	|	122	pagesElectrical	Circuits,	is	a	lecture	note	introducing	network	and	circuit	analysis	basics,	essential	for	Electrical	Engineering	students.Extension:	PDF	|	103
pagesBasic	Electrical	Engineering	is	a	fundamental	guide	covering	topics	like	Ohm's	Law,	Kirchhoff's	Laws,	AC	Fundamentals,	Network	Theorems,	and	Electrical	Machines.Here	ends	our	selection	of	free	Electrical	Engineering	books	in	PDF	format.	We	hope	you	liked	it	and	already	have	your	next	book!If	you	found	this	list	useful,	do	not	forget	to
share	it	on	your	social	networks.	Remember	that	Sharing	is	Caring.Do	you	want	more	Engineering	books	in	PDF	format?	Affordability	is	at	the	heart	of	what	we	do.	For	example,	earning	a	bachelors	degree	in	business	administration	at	SNHU	costs	about	15%	less	than	our	closest	competitor	among	major	online	universities	offering	course-based
programs.1	Plus,	you	could	save	even	more	by	transferring	up	to	90	credits	something	68%	of	our	online	bachelors	students	did	during	the	2023-24	academic	year.	Take	a	step	toward	your	new	career	Find	out	how	you	can	gain	the	experience	necessary	to	break	into	your	desired	career.	Whether	you	have	a	dream	job	in	mind,	you	want	to	be	your
own	boss,	or	you're	looking	for	stability	and	good	pay,	take	your	first	step	here.	Do	you	need	to	tailor	your	resume	for	a	job	application?	Are	you	worried	about	your	upcoming	interview?	Learn	how	to	nail	each	step	of	the	hiring	process	with	our	Toolkit.	Learn	How	to	Become's	15	Best	Job	Search	Sites	Seeking	a	job?	These	career	sites	are	a	great	way
to	search	through	positions	that	can	help	with	everything	from	entry-level	work	to	career	advancement.	Check	out	our	listing	of...	Become	Team	May	1,	2023	Grad's	Guide	to	Getting	Hired	The	right	tools	can	make	all	the	difference	to	a	recent	grad	beginning	their	job	search.	Learn	tips	and	find	resources	to	maximize	your	search	efforts.	Become
Team	July	17,	2023	How	to	Nail	Your	Next	Interview	Dont	let	your	nerves	get	the	best	of	you	on	interview	day.	Learn	tips,	do's	and	donts	to	nail	your	next	job	interview.	Become	Team	October	5,	2021	Resume	Guide	The	resume	has	joined	the	digital	revolution.	Find	out	how	to	revamp	yours	with	the	best	and	most	marketable	resume	trends.	Become
Team	March	10,	2023	Professional	Skills	Training	Skills	and	trades	are	the	future	of	work.	Explore	paths	that	align	with	your	long-term	career	goals.	The	Baby	Boomer	generation	is	living	much	longer	than	their	predecessors,	fueling	massive	growth	in	health	care	jobs,	including	medical	coders.	The	demand	for	medical	coders	is	expected	to	grow...
Accredited	vocational	schools	and	career	colleges	are	financial	aid	eligible.	Get	your	vocational	and	trade	school	financial	aid	questions	answered	and	find	scholarships.	Vocational	training	programs	offer	students	the	opportunity	to	pursue	a	career	in	the	skilled	trades.	Learn	how	to	pursue	vocational	training.	If	you're	not	sure	what	you	want	to	do
yet,	explore	some	tips	and	career	ideas	based	on	your	circumstances	and	needs.	Becoming	an	electrical	engineer	requires	training,	commitment,	and	the	willingness	to	wonder	about	questions	such	as	how	a	flat	screen	television	manages	to	be	energy	efficient	or	how	a	Las	Vegas	casino	manages	to	use	so	much	electricity	without	blowing	a	fuse.
Electrical	engineers	answer	the	tough	electrical	questions	and	may	work	on	anything	from	handheld	gadgets	to	massive	electrical	grids.	In	getting	there,	electrical	engineers	must	consider	questions	such	as:	What	level	of	degree	should	I	get	to	maximize	my	income?	What	concentration	should	I	learn	to	obtain	my	dream	career?	Do	I	have	to	join	an
engineering	firm	or	can	I	work	on	my	own?	This	comprehensive	guide	is	designed	as	a	resource	for	individuals	interested	in	the	electrical	engineering	career	path.	Included	are	the	steps	to	become	a	qualified	electrical	engineer,	degree	paths,	potential	salaries	and	projected	career	growth	for	specific	subfields.	What	Does	an	Electrical	Engineer	Do?
Electrical	Engineering	Career	Basics	Electrical	engineers	use	physics,	electronics	and	electromagnetism	to	design	devices	that	are	powered	by	or	produce	electricity.	Electrical	engineers	work	on	anything	from	small	pocket	devices	to	large	aircraft	electrical	systems.	Engineers	test	prototypes	and	evaluate	and	improve	systems.	Nearly	every	industry
has	a	place	for	an	electrical	engineer,	including	government,	transportation,	communications,	technology	and	utilities.	Most	electrical	engineers	work	in	an	office	or	lab	setting,	but	on-site	projects	and	short-term	assignments	are	common.	Show	More	Electrical	Engineer	Salaries	and	Job	Outlook	Salary	Facts	and	Figures	Electrical	engineers	are	well-
paid	for	their	work.	The	Bureau	of	Labor	Statistics	reports	the	median	annual	wage	for	electrical	engineers	was	$91,410	in	2014.	Engineers	working	in	oil	and	gas	extraction	or	wireless	telecommunications	earn	particularly	high	salaries.	The	top	10	percent	of	all	electrical	engineers	can	earn	more	than	$143,000	a	year	and	engineers	in	the	bottom	10
percent	can	expect	to	earn	an	average	of	$60,000	annually.	The	highest	earners	are	located	in	California,	Alaska,	Massachusetts,	the	District	of	Columbia	and	Washington	state.	The	map	below	shows	details	of	the	10th,	50th,	and	90th	percentile	earners	for	each	state.	Career	Growth	and	Prospects	Electrical	engineering	jobs	are	expected	to	grow	at	a
slower-than-average	pace	from	2012	to	2022,	so	picking	the	right	electrical	engineering	degree	is	crucial.	Engineers	who	keep	up-to-date	with	industry	trends	will	have	an	advantage	over	the	competition.	Electrical	engineering	is	shifting	toward	computer	systems	design	and	away	from	traditional	manufacturing.	Electrical	engineers	work	to	build
powerful	electronics	that	use	computer,	cellular	and	GPS	technologies.	Constant	technological	innovation	will	keep	electrical	engineers	in	demand,	particularly	in	the	following	10	states,	which	are	projected	to	have	the	most	job	growth	from	2012	to	2022:	Select	a	State:	Alabama	Alaska	Arizona	California	Connecticut	Delaware	Florida	Hawaii	Idaho
Illinois	Indiana	Iowa	Kansas	Louisiana	Maine	Maryland	Massachusetts	Michigan	Minnesota	Missouri	Montana	Nebraska	Nevada	New	Hampshire	New	Jersey	New	Mexico	New	York	North	Carolina	North	Dakota	Ohio	Oklahoma	Oregon	Pennsylvania	Rhode	Island	South	Carolina	South	Dakota	Texas	Utah	Vermont	Washington	State	West	Virginia
Wisconsin	Wyoming	Steps	to	Becoming	an	Electrical	Engineer	Step	1	Earn	a	bachelor's	degree	or	higher	Most	employers	require	that	entry-level	electrical	engineers	hold	a	bachelor-level	electrical	engineering	degree	from	a	program	accredited	by	the	Accreditation	Board	for	Engineering	and	Technology	(ABET).	Bachelor's	degree	coursework
typically	includes	digital	systems	design,	electrical	circuit	theory	and	differential	equations.	In	addition	to	classroom	work,	electrical	engineering	majors	can	participate	in	laboratory	work	and	field	studies.	Cooperative	engineering	degree	programs	provide	the	opportunity	to	integrate	classroom	skills	in	real-world	environments	through	internships.
Electrical	engineering	students	may	be	able	to	combine	a	bachelor's	degree	and	master's	degree	with	a	five-year	study	program.	Electrical	engineers	who	hold	a	master's	degree	can	take	jobs	as	an	instructor	at	colleges	and	universities	or	research	and	development	positions	at	a	private	firm.	Step	2	Take	the	Fundamentals	of	Engineering	exam	All
electrical	engineers	who	work	in	the	utility	field	must	be	licensed	through	the	Fundamentals	of	Engineering	(FE)	exam.	To	qualify	for	licensure,	an	applicant	must	have	completed	a	degree	from	an	ABET-accredited	engineering	program	and	earn	a	passing	score	on	the	Fundamentals	of	Engineering	(FE)	exam.	Students	can	take	the	FE	exam	upon
graduating	with	an	electrical	engineering	or	related	degree.	Individuals	with	a	passing	grade	on	the	FE	are	called	engineers-in-training	(EITs)	or	engineer	interns	(EIs)	until	they	pass	their	Professional	Engineer	(PE)	exam.	Step	3	Land	an	entry-level	job	and	gain	experience	Advancement	in	electrical	engineering	is	often	based	on	experience	and
accomplishments.	A	graduate	degree	is	not	required,	but	many	employers	prefer	their	engineers	to	keep	up	with	emerging	technology.	A	graduate	degree	in	electrical	engineering	provides	an	advantage	in	the	field	and	leads	to	faster	career	advancement.	Step	4	Take	Professional	Engineer	exam	To	qualify	for	the	Professional	Engineer	(PE)	exam,
EITs	must	have	four	years	of	relevant	work	experience.	Several	states	require	continuing	education	for	professional	engineers	to	keep	their	engineering	licenses,	which	means	engineers	must	keep	abreast	of	changes	in	the	field	even	after	earning	their	PE	license.	According	to	a	Princeton	Review	survey,	over	one-third	of	electrical	engineers	own
equity	in	their	firm,	have	started	their	own	company	or	have	filed	for	a	patent.	Choosing	the	Right	Academic	Path	Most	electrical	engineering	careers	require	at	least	a	bachelor's	degree,	but	electrical	engineering	degrees	at	the	associate	level	are	also	available.	All	engineering	degrees	focus	heavily	on	math	and	science.	Classes	become	more
advanced	as	students	progress	through	their	chosen	degree	plan.	Students	can	choose	from	multiple	electrical	engineering	degree	specializations,	such	as	small-scale	electronics	or	large-scale	electrical	grids.	Several	colleges	offer	online	electrical	engineering	degrees	at	the	associate	through	graduate	levels.	Use	the	following	chart	to	explore	more
of	what	each	electrical	engineering	degree	can	offer	graduates:	Career	Goal	and/or	educational	needs	Associate	Bachelor's	Master's	Doctorate	Online	I	want	to	be	able	to	work	full-time	while	earning	my	degree.	I	want	to	see	if	I	enjoy	science	and	math	before	pursuing	a	lengthy	degree	plan.	I	want	to	earn	my	degree	on	my	own	schedule.	I	want	to
explore	cutting-edge	research	and	programs.	I'm	interested	in	teaching	others	about	electrical	engineering.	I'd	like	to	work	for	a	broadcaster	or	power	station.	I'd	like	to	manage	large	projects	involving	other	engineers.	I	want	to	improve	consumer	electrical	products.	Three	of	the	10	most	popular	universities	for	a	bachelor's	degree	in	engineering	are
in	California:	UC	Berkeley	Cal	Poly	UCLA	In-Depth	Review	of	Degree	Options	Although	pre-engineering	programs	are	available	at	the	associate	degree	level,	electrical	engineers	must	earn	at	least	a	bachelor's	degree,	in	which	they	will	learn	not	only	electrical	theory,	but	also	how	to	practically	use	engineering	equipment	and	analyze	electrical
schematics	they	will	encounter	in	the	field.	Additionally,	they	will	study	the	different	applications	for	electrical	engineering	degrees,	including	how	to	store	energy,	make	computers	run,	and	establish	and	maintain	functioning	communication	networks.	Some	engineers	choose	to	get	a	master's	degree	or	doctorate,	especially	if	they	want	to	supervise
projects	or	teach	university	courses.	Graduate	degrees	are	also	an	option	for	students	who	want	to	burnish	their	credentials	in	an	engineering	specialization.	Associate	Degrees	Most	employers	require	electrical	engineers	to	hold	a	bachelor's	degree	from	a	school	accredited	by	the	Accreditation	Board	of	Engineering	and	Technology	(ABET),	but	some
colleges	still	offer	associate	programs	in	electrical	engineering	to	serve	as	a	stepping-stone	to	a	four-year	degree.	Students	interested	in	electrical	engineering	can	get	a	related	degree	at	the	associate	level	through	an	engineering	technology	or	pre-engineering	program.	An	associate	degree	will	not	provide	the	same	job	opportunities,	but	it	can	help
students	determine	if	they	want	to	continue	in	the	field	of	electrical	engineering.	Students	in	an	electrical	engineering	technology	program	might	take	some	of	the	following	classes:	This	general	education	course	covers	algebraic	concepts,	including	quadratic,	polynomial,	linear	and	radical	equations.	Skills	&	Knowledge	Gained	Use	mathematical
concepts	to	solve	problems	Use	technological	tools	for	math	This	course	looks	at	the	inner	workings	of	a	computer	and	how	operating	systems	are	organized.	Skills	&	Knowledge	Gained	Understand	the	internal	structure	of	computers	Assemble	basic	parts	of	computer	This	course	examines	how	electronics	systems	and	circuits	work.	Students	learn
about	circuit	types,	electromagnetism,	frequency	and	voltage.	Skills	&	Knowledge	Gained	Apply	electronics	principles	toward	circuit	problems	Create	basic	circuits	commonly	used	in	electronic	devices	This	course	covers	data	communications	between	computers,	installed	software	and	hardware	devices.	Content	includes	coding	and	decoding,	circuit
switching	and	packet	switching.	Students	also	learn	network	protocols	and	device	functions.	Skills	&	Knowledge	Gained	Design	basic	network	protocols	Set	up	hardware	such	as	printers	and	scanners	so	they	can	communicate	with	networked	computers	Bachelor's	Degrees	A	four-year	electrical	engineering	degree	prepares	students	to	design	and
analyze	electrical	systems.	During	the	course	of	the	degree,	students	will	gain	extensive	understanding	of	electrical	theory	and	hands-on	experience	with	circuitry,	mechanics,	computer	programming	and	thermodynamics.	Students	can	choose	to	specialize	in	a	related	field,	such	as	biomedical	engineering	or	telecommunications	engineering.	Entry-
level	math	and	physics	courses	are	typically	prerequisites	before	students	can	take	specific	engineering.	In	upper-level	engineering	courses,	some	programs	require	students	to	choose	a	specialization.	As	students	progress	through	an	electrical	engineering	bachelor's	degree,	courses	continue	to	increase	in	difficulty.	A	bachelor's	degree	in	electrical
engineering	from	an	ABET-accredited	program	qualifies	graduates	to	take	the	Fundamentals	of	Engineering	and	Principles	and	Practice	of	Engineering	exams.	Students	must	pass	these	exams	to	become	licensed	professional	engineers.	Common	engineering	courses	offered	at	the	bachelor's	level	include:	This	course	introduces	students	to	calculate
possible	effects	of	engineering	decisions,	such	as	maximizing	sound	data	into	minimal	bandwidth	or	managing	network	traffic.	Topics	include	variables,	distribution	and	density	functions,	conditional	probability	and	weak	and	strong	laws	of	large	numbers.	Skills	&	Knowledge	Gained	Calculate	probabilities	when	making	engineering	decisions	Analyze
potential	variables	that	may	affect	systems	outcomes	This	course	looks	at	the	transfer	of	energy	and	matter,	including	heat,	light,	electricity	and	magnetism.	Skills	&	Knowledge	Gained	Recognize	universal	physical	laws	Apply	mathematical	and	computational	techniques	to	engineering	experiments	and	problems	Students	in	this	class	learn	about
forces,	fields	and	waves	and	how	electromagnetic	devices	work.	Course	covers	electric	charges,	magnetic	poles	and	field	mapping.	Skills	&	Knowledge	Gained	Understand	how	transmission	lines	carry	alternate	current	Use	calculus	to	describe	electromagnetic	currents	Understand	how	electromagnetic	fields	are	affected	by	dielectric	and	magnetic
materials	This	course	introduces	students	to	the	structure	of	microprocessors,	how	they	work,	how	they	are	used	and	how	they	are	programmed.	Skills	&	Knowledge	Gained	Configure	microprocessor	components	such	as	timers,	controllers	and	analog	interfaces	Set	up	microprocessors	to	interact	with	external	devices	Master's	Degrees	Graduate
students	often	study	similar	topics	as	students	in	a	bachelor's	program,	such	as	power	systems,	control	systems,	and	telecommunication	systems,	but	graduate	courses	go	far	beyond	the	materials	studied	at	the	bachelor's	level	and	are	much	more	challenging.	Additionally,	graduate	students	typically	focus	on	one	specific	area	of	electrical	engineering,
and	must	demonstrate	their	knowledge	on	that	topic	by	completing	a	project	or	writing	a	comprehensive	thesis.	Graduate	students	can	move	into	higher-level	jobs	involving	management	of	projects	or	engineering	teams.	Common	electrical	engineering	graduate	courses	include:	This	course	explains	how	electrical	energy	is	converted	to	mechanical
energy,	underlining	the	importance	of	electric	power	to	transmit	energy	so	it	can	be	used	in	industry	and	transportation.	Students	also	look	at	alternative	energy	systems,	including	how	wind,	solar	and	hydroelectric	power	are	generated.	Skills	&	Knowledge	Gained	Calculate	power	flow	throughout	an	electrical	system	Install	and	maintain	power
control	equipment,	motors	and	other	electrical	devices	used	in	manufacturing	plants	and	power	plants	This	class	uses	physics	and	chemistry	concepts	to	show	how	semiconducting	materials	are	used	in	circuitry	and	effects	on	their	electrical	properties.	Skills	&	Knowledge	Gained	Describe	how	electrons	are	transported	and	how	this	affects	operation
of	semiconductor	devices	Describe	how	photo	detectors,	lasers	and	quantum	dots	operate	This	course	introduces	students	to	lasers,	LEDs	and	other	devices	that	use	light	to	interact	with	other	materials,	providing	them	with	in-depth	knowledge	of	how	they	work.	Skills	&	Knowledge	Gained	Solve	optical	circuit	problems	Design	optical	amplifiers,
oscillators,	detectors	and	control	circuits	This	course	explores	mathematical	modeling	of	linear	systems	in	terms	of	time	and	frequency	of	electrical	transfer	to	ensure	system	stability.	Skills	&	Knowledge	Gained	Assess	stability	and	performance	of	linear	systems	Design	lead	and	lag	controllers	for	linear	systems	using	proper	techniques	Doctoral
Degrees	Individuals	with	a	master's	degree	in	electrical	engineering	or	a	related	field	may	choose	to	pursue	a	doctorate	degree	in	engineering,	which	opens	up	opportunities	at	the	top	levels	of	industry	and	employment	in	research	or	teaching.	PhD	students	spend	much	of	their	time	completing	a	research	dissertation,	but	are	also	responsible	for
taking	coursework	in	a	designated	specialization.	Many	doctoral	students	teach	courses	to	undergraduate	students	while	earning	their	degree.	ABET	provides	a	list	of	expected	student	outcomes	for	electrical	engineering	programs,	which	apply	to	PhD-level	programs	as	well	as	bachelor's	and	master's	degree	programs.	Doctorate	courses	in	electrical
engineering	are	more	complex	and	difficult	than	courses	at	the	bachelor's	and	master's	level	and	provide	mastery	in	electronics,	mathematics,	electrical	software,	technology	and	theoretical	electricity.	Upon	graduation,	doctoral	students	will	have	gained	expert-level	experience	with	the	following	skills:	Students	will	have	taken	hundreds	of	hours	of
math	courses	by	the	time	they	receive	a	doctorate	in	electrical	engineering.	ABET	asks	that	doctorate	graduates	be	able	to	apply	their	mathematical	knowledge	to	model	systems	and	processes	before	construction.	Analyzing	and	designing	complex	electrical	devices,	software,	and	systems	Doctoral	students	should,	understand	how	most	electrical
devices	work	and	be	able	make	improvements	based	on	what	end	users	need.	This	requires	not	just	an	understanding	of	software	or	hardware,	but	also	an	appreciation	of	how	both	components	interact.	Conducting	experiments	In	order	to	analyze	what	works	and	what	doesn't,	doctoral	students	must	research	processes	and	electronics.	Students
conduct	experiments	on	theoretical	designs	for	new	electronic	systems.	Communication	Engineering	is	a	complicated	field,	and	many	people	do	not	understand	electrical	engineering	systems.	As	electrical	systems	continue	to	grow	and	expand,	engineers	must	be	able	to	communicate	with	other	industries	and	business	professionals	as	they	work
together	to	improve	electrical	systems.	Electrical	Engineering	Concentrations	Electrical	engineers	commonly	specialize	in	communications,	power	systems,	control	systems,	or	computer	hardware.	Most	universities	allow	students	to	specialize	in	multiple	concentrations	depending	on	course	offerings	and	student	desire.	Communications
Communication	moves	information	from	one	place	to	another,	via	Internet,	mobile	phones,	satellite	radio	or	face-to-face	meetings.	A	specialization	in	communications	covers	information	theory,	wireless	networking,	noise	suppression,	compression	and	security.	Graduates	in	this	field	often	must	pass	state	licensure	exams	to	work	in
telecommunications	and	some	states	require	an	additional	four	years	of	experience	before	obtaining	the	title	of	professional	engineer.	Designs	wireless	networks	and	works	with	electronic	devices	that	send	or	receive	radio	waves.	Creates	systems	and	products	that	enable	mass	communication	from	the	wireless	devices	to	broadcasting	equipment	to
satellite	equipment.	Maintains	equipment	necessary	for	radio	and	television	broadcast.	Power	Systems	Power	system	engineers	design	large-scale	power	systems	for	commercial,	industrial	or	residential	use.	Power	system	engineers	ensure	the	electrical	system	is	not	overloaded	and	that	power	is	allocated	properly	between	different	power	grids.
Designs	and	improves	industrial	facilities'	electrical	equipment	and	systems,	including	transformers	and	power	distribution	and	coordinates	inspection	of	electrical	sites	to	ensure	systems	are	up	to	code.	Uses	engineering	software	and	substation	construction	to	design	electrical	grids,	provide	lightning	protection	and	design	area	lighting.	Designs,
relocates	and	upgrades	transmission	lines	with	fiber	optic	additions;	works	with	both	wood	and	steel	structure	designs	Electronic	Engineering	Electrical	engineers	study	the	electromagnetic	circuits	that	make	machines	run.	Engineers	design	and	test	electronic	components	so	that	that	software	and	hardware	work	together	seamlessly.	Uses	circuits,
microcontrollers	and	digital	signal	processors	to	design	and	develop	controllers	that	allow	machines	to	work	safely	and	as	intended,	regulates	machines	and	engines	and	repairs	and	modifies	systems	for	optimal	function.	Uses	advanced	understanding	of	electronic	engineering	to	sell	scientific	products	to	businesses;	explains	product	modifications	to
engineers	based	on	customer	needs;	trains	clients	on	how	to	use	equipment	Computer	Engineering	A	computer	engineering	concentration	bridges	the	gap	between	computer	science	and	electrical	systems	and	focuses	on	software-hardware	integration.	Computer	engineers	often	write	the	software	that	makes	a	computer's	components	run.	Designs
computer	components,	creates	blueprints	for	new	computers	and	updates	hardware	to	work	with	new	software.	Designs	communication	networks	to	send	and	receive	data	via	local	area	network	or	intranet	system	linking,	secures	network	data,	sources	hardware	to	set	up	and	support	the	network	and	installs	cables	and	other	network	hardware.
Earning	an	Electrical	Engineering	Degree	Online	Online	degrees	provide	flexibility	for	students	who	cannot	or	choose	not	to	attend	a	traditional	university.	However,	not	all	electrical	engineering	degrees	offer	the	same	program	benefits	and	accreditation.	Prospective	students	should	look	for	the	following	in	any	online	program:	Accreditation
Accreditation	guarantees	the	program	and	school	has	met	required	academic	standards	and	allows	schools	to	offer	federal	financial	aid	to	students.	Additionally,	graduation	from	an	ABET-accredited	program	is	a	prerequisite	for	professional	engineering	licensure.	Technology	Electrical	engineers	must	be	familiar	with	the	latest	technology.	Online
engineering	programs	should	offer	technology	support,	such	as	smartphone	applications	or	streaming	video	for	online	studies.	Learning	Support	Electrical	engineering	involves	extensive	math	and	science,	and	even	the	best	students	can	find	themselves	in	need	of	study	groups	and	tutors.	Top	online	programs	provide	live	video	tutoring	as	well	as
access	to	math	and	writing	centers.	Online	Library	and	Resources	Engineering	is	a	rapidly	changing	and	expanding	field.	Industry	trends	can	change	quicker	than	curricula	and	an	extensive	library	can	help	students	keep	up	to	date.	Students	should	look	for	online	programs	that	provide	access	to	the	latest	scientific	articles	and	industry	journals	and
magazines.	Components	of	a	Successful	Career	as	an	Electrical	Engineer	Electrical	Engineer	Skills	Electrical	engineers	must	have	a	knack	for	math	and	science,	the	ability	to	analyze	systems	to	understand	how	they	work,	the	ability	to	determine	how	changes	affect	how	system	function	and	knowledge	of	electrical	systems	and	circuitry.	Because
electrical	engineers	often	work	with	team	members	without	an	engineering	background,	engineers	must	be	able	to	present	complex	ideas	and	relay	instructions	to	others.	It	is	imperative	that	electrical	engineers	have	effective	project	management,	multitasking	and	time	management	skills.	Electrical	engineers	must	be	able	to	apply	academic
knowledge	to	new	tasks	and	to	keep	up	with	rapid	changes	in	technology.	Electrical	Engineer	Credentials	Individuals	in	an	electrical	engineering	field	can	become	certified	in	specific	fields	of	engineering,	including:	Energy	Efficiency	Management	Certificate:	Certification	for	utility	workers	to	start	or	improve	an	energy	efficiency	program.
Electrostatic	Discharge	Control	Technician:	Offered	by	the	International	Association	for	Radio,	Telecommunications	and	Electromagnetics	for	engineers	to	minimize	electrostatic	discharge.	Associate	Systems	Engineering	Professional:	A	certification	offered	to	recent	college	graduates	with	a	systems	engineering	field	concentration.	Fiber	Optics	for
Traffic	System	Technician:	Offered	to	city,	county	and	state	transportation	workers	who	install	and	maintain	transportation	systems.	Tools	and	Technology	for	Electrical	Engineers	Electrical	engineers	should	expect	to	become	familiar	with	laboratory	evaporators,	semiconductor	systems,	signal	generators,	spectrometers	and	tube	furnaces.	Electrical
engineers	also	work	with	many	common	engineering	software	programs,	including:	Analytical	or	scientific	software	Such	as	Hewlett-Packard	HP	Semiconductor	Parameter	Analyzer,	Synopsys	PrimeTime	and	Tektronix	EZ-TEST	Computer-aided	design	(CAD)	software	and	computer-aided	manufacturing	(CAM)	software	Such	as	Autodesk	AutoCAD
software,	Cadence	Encounter	Test	and	MAGIC	layout	editor	Development	environment	software	such	as	Eclipse	IDE	software	and	programmed	logic	controller	(PLC)	code-generation	software.	Object-	or	component-oriented	development	software	such	as	C++,	Python	and	Sun	Microsystems	Java	Related	Engineering	Occupations	Engineering
professions	exist	across	many	skills	levels	and	industries.	Here	are	some	quick	facts	about	occupations	related	to	electrical	engineering.	3%	7%	Salary	$105,380	Education	and	Training:	Bachelor's	degree	in	engineering	field	related	to	aerospace	systems	22%	or	higher	Salary	$86,950	Education	and	Training:	Bachelor's	degree	in	biomedical
engineering	3%	7%	Salary	$108,430	Education	and	Training:	Bachelor's	degree	in	computer	science	or	engineering	discipline;	(optional)	postgraduate	certifications	in	various	hardware	or	software	systems	8%	Salary	$77,550	Education	and	Training:	Bachelor's	degree	in	computer	science	or	related	field	-2%	2%	Salary	$59,820	Education	and
Training:	Associate	degree	in	electrical	engineering	technology;	(optional)	Electrical	Power	Testing	certification	-2%	2%	Salary	$61,580	Education	and	Training:	Bachelor's	degree	in	engineering;	(recommended)	Professional	Engineer	licensure	3%	7%	Salary	$95,790	Education	and	Training:	Bachelor's	degree	in	engineering;	(recommended)
Professional	Engineer	licensure	5%	Salary	$83,060	Education	and	Training:	Bachelor's	or	master's	degree	in	mechanical	engineering;	engineering	license	Sources:	Bureau	of	Labor	Statistics,	OnetOnline	What	do	other	engineers	earn?	Engineers	in	related	fields	are	also	well-compensated	for	their	education	and	training:	Electrical	Engineer	and
Related	Job	Salaries	'\"Subject\";\"10th	Percentile\";\"Median	Salary\";\"90th	Percentile\"\"Electrical	Engineers\";56490;87920;136690\"Aerospace	Engineers\";65450;103720;149120\"Biomedical	Engineers\";52600;86960;139450\"Computer	Engineers\";63970;100920;150130\"Mechanical	Engineers\";52030;80580;121530'	Related	Careers	at	a	Glance
Become	Team	Contributing	Writer	Latest	Posts	Index:	1.Circuit	theory(Analysis	and	Synthesis)	by	A.	Chakrabarti-Dhanpat	Rai&Co.	1.	Write	KCL	and	KVL	equations	for	the	given	circuits:	Problem:	A	BRANCH	represents	a	single	element	such	as	voltage	source	or	a	resistor.	\	NODE	is	the	point	of	connection	of	two	or	more	branches.	A	LOOP	is	any
closed	path	in	a	circuit.	Three	resistances	R1,R2,R3	are	connected	in	series.	The	current	passing	through	all	the	elements	connected	in	series	is	same,	I.	In	the	above	figurel,	according	to	KVL,	sum	of	voltage	drops	in	a	closed	loop	is	zero.	Two	or	more	elements	are	in	parallel	if	they	are	connected	to	the	same	two	nodes	and	consequently	have	the
same	voltage	across	them.	Solved	Examples:	The	parallel	connected	elements	have	the	same	voltage	across	them.	The	equivalent	resistance	of	the	parallel	resistors	is	equal	to	the	product	of	their	resistances	divided	by	their	sum.	Assume	some	voltage	source	across	the	terminals	AB.	A	delta	connection	of	R,	Rz	R3	can	be	replaced	by	an	equvivalent
star	connection	with	the	The	two	ways	of	representation	can	have	equivalent	circuits	in	either	form.	INDEPENDENT	SOURCES	AND	DEPENDENT	SOURCES	In	some	network,	in	which	some	of	the	voltage	sources	or	current	sources	are	controlled	by	This	can	be	established	if	an	equivalence	between	a	voltage	source	and	a	current	source.	Example	:
Obtain	the	equivalent	voltage	source	for	the	current	source	as	shown	in	figure.	A	practical	voltage	source	can	be	replaced	by	a	current	source	and	vice	versa.	hen	the	coil	is	in	the	vertical	position,	the	flux	linking	the	coil	is	zero	because	the	plane	>	coil	is	parallel	to	the	direction	of	the	magnetic	field.	Hence	at	this	position,	the	emf	induc	the	coil	is
zero.	When	the	coil	moves	by	some	angle	in	the	anticlockwise	direction,	there	i	te	of	change	of	flux	linking	the	coil	and	hence	an	emf	is	induced	in	the	coil	according	iradays	Law.	When	the	coil	reaches	the	horizontal	position,	the	flux	linking	the	coil	aximum,	and	hence	the	emf	induced	is	also	maximum.	When	the	coil	further	moves	in	1	ticlockwise
direction,	the	emf	induced	in	the	coil	reduces.	Next	when	the	coil	comes	to	rtical	position,	the	emf	induced	becomes	zero.	After	that	the	same	cycle	repeats	and	the	e	induced	in	the	opposite	direction.	When	the	coil	completes	one	complete	revolution,	cle	of	AC	voltage	1s	senerated.	Consider	a	rectangular	coil	of	N	turns	placed	in	a	uniform	magnetic
field	as	shown	in	the	figure.	The	coil	is	rotating	in	the	anticlockwise	direction	at	an	uniform	angular	velocity	of	w	rad/sec.	The	component	of	flux	acting	along	the	plane	of	the	coil	does	not	induce	any	flux	in	the	coil.	Only	the	component	acting	perpendicular	to	the	plane	of	the	coil	ie	Dyaxcosw@t	induces	an	emf	in	the	coil.	Dmaxcosot.	The	generation	of
sinusoidal	AC	voltage	can	also	be	explained	using	mathematical	equations.	Consider	a	rectangular	coil	of	N	turns	placed	in	a	uniform	magnetic	field	in	the	position	shown	in	the	figure.	The	maximum	flux	linking	the	coil	is	in	the	downward	direction	as	shown	in	the	figure.	This	flux	can	be	divided	into	two	components,	one	component	acting	along	the
plane	of	the	coil	Dmaxsinot	and	another	component	acting	perpendicular	to	the	plane	of	the	coil	QO,.....cosot.	A	sinusoidal	alternating	quantity	can	be	represented	by	a	rotating	line	called	a	Phasor.	A	The	waveform	and	equation	representation	of	an	alternating	current	is	as	shown.	This	sinusoidal	quantity	can	also	be	represented	using	phasors.	Phase
is	defined	as	the	fractional	part	of	time	period	or	cycle	through	which	the	Two	waveforms	are	said	to	be	in	phase,	when	the	phase	difference	between	them	is	zero.	From	equation	(1)	and	(2)	we	observe	that	in	a	pure	inductive	circuit,	the	current	lags	behind	the	voltage	by	90.	Hence	the	voltage	and	current	waveforms	and	phasors	can	be	drawn	as
below.	The	current	flowing	in	the	circuit	is	1.	The	voltage	across	the	capacitor	is	given	as	Vc	which	is	From	equation	(1)	and	(2)	we	observe	that	in	a	pure	capacitive	circuit,	the	current	leads	the	voltage	by	90.	Hence	the	voltage	and	current	waveforms	and	phasors	can	be	drawn	as	below.	The	total	impedance	at	the	source	terminals	is	Solution:
Problem:	The	delta	network	connected	to	nodes	a,	6,	and	can	be	converted	to	the	Y	network	of	Fig.	9.29.	We	obtain	the	Y	impedances	as	follows	using	Eq.	(9.68):	The	equivalent	inductance	of	series	connected	inductors	is	the	sum	of	the	individua	inductors.	Problem:	Series:	Consider	N	inductor	are	connected	in	series,	and	voltage	drop	across	each
inductor	is	Series	connection	of	capacitors:	Consider	N	capacitors	are	connected	in	series.	Problem:	Definition:	Mesh	is	a	loop	which	does	not	contain	any	other	loop	within	it.	Problem:	Find	l,	Ip	and	|;	in	the	below	circuit	using	mesh	analysis.	Step	5:	Solve	the	resulting	n	simultaneous	equations	to	get	the	mesh	current.	Problem:	Find	i;	and	i,in	the
following	circuit	using	mesh	analysis.	Note	that	meshes	|	and	2	form	a	supermesh	since	they	have	an	independent	current	source	in	common.	Also,	meshes	2	and	3	form	another	supermesh	because	they	have	a	dependent	current	source	in	common.	The	two	supermeshes	intersect	and	form	a	larger	supermesh	as	shown.	Applying	KVL	to	the	larger
supermesh,	The	effective	or	RMS	value	of	an	alternating	quantity	is	that	steady	current	(dc)	whict	onsider	an	AC	circuit	with	a	resistance	R	and	an	inductance	L	connected	in	series	as	shown	The	impedance	triangle	is	right	angled	triangle	with	R	and	X,	as	two	sides	and	impedance	as	Impedance	Triangle:	A	series	RL	circuit	has	a	resistor	36Q	and
impedance	of	circuit	is	10	Q,	then	find	power	factor	Consider	an	AC	circuit	with	a	resistance	R	and	a	capacitance	C	connected	in	series	as	shown	Problem:	With	the	above	information,	the	phasor	diagram	can	be	drawn	as	shown.	The	waveform	and	equations	for	an	RC	series	circuit	can	be	drawn	as	below.	A	Capacitor	of	capacitance	79.5uF	is
connected	in	series	with	a	non	inductive	resistance	of	30	across	a	100V,	50Hz	supply.	Find	(i)	impedance	(ii)	current	(iii)	phase	angle	With	the	above	information,	the	phasor	diagram	can	be	drawn	as	shown.	The	current	I	is	taken	Solution:	Real	or	active	power	in	an	AC	circuit	is	the	power	that	does	useful	work	in	the	circuit.	From	the	impedance
triangle,	another	triangle	called	the	power	triangle	can	be	derived	as	shown.	The	power	triangle	is	right	angled	triangle	with	P	and	Q	as	two	sides	and	S	as	the	hypotenuse.	to	be	selected	or	rejected	is	narrow,	the	quality	factor	of	the	resonantcircuit	must	be	high.	If	the	band	of	frequencies	is	wide,	the	quality	factormust	be	low.A	resonant	circuit	is
designed	to	operate	at	or	near	its	resonantfrequency.	It	is	said	to	be	a	high-Q	circuit	when	its	quality	factor	is	equal	to	or	greater	than	10.	For	high-Q	circuits	(Q	210),	the	half	power	frequencies	are,	for	all	practical	purposes,	symmetrical	around	theresonant	frequency	and	can	be	approximated	as	Problem:	ee	LS	Calculate	/	measure	the	Open	Circuit
Voltage.	This	is	the	Thevenin	Voltage	(VtH).	We	have	already	removed	the	load	resistor	from	figure	1,	so	the	circuit	became	an	open	circuit	as	shown	in	fig	2.	Now	we	have	to	calculate	the	Thevenins	Voltage.	Since	3mA	Current	flows	in	both	12kQ	and	4kQ	resistors	as	this	is	a	series	circuit	because	current	will	not	flow	in	the	8kQ	resistor	as	it	is	open.
So	12V	(3mA	x	4kQ)	will	appear	across	the	4kQ	resistor.	We	also	know	that	current	is	not	flowing	through	the	8kQ	resistor	as	it	is	open	circuit,	but	the	8kQ	resistor	is	in	parallel	with	4k	resistor.	So	the	same	voltage	(i.e.	12V)	will	appear	across	the	8kQ	resistor	as	4kQ	resistor.	Therefore	12V	will	appear	across	the	AB	terminals.	So,	Step	4.	Calculate
/measure	the	Open	Circuit	Resistance.	This	is	the	Thevenin	Resistance	(Rt)We	have	Reduced	the	48V	DC	source	to	zero	is	equivalent	to	replace	it	with	a	short	in	step	(3),as	shownin	Verify	reciprocity	theorem	for	the	7-circuit.	Under	Basic	Electrical	Engineering	In	many	electrical	networks	it	is	found	that	if	the	positions	of	voltage	source	and	ammeter
are	interchanged,	the	reading	of	ammeter	remains	the	same.	Suppose	a	voltage	source	is	connected	to	a	passive	network	and	an	ammeter	is	connected	to	other	part	of	the	network	to	indicate	the	response.	Now	any	one	interchanges	the	positions	of	ammeter	and	voltage	source	that	means	he	or	she	connects	the	voltage	source	at	the	part	of	the
network	where	the	ammeter	was	connected	and	connects	ammeter	to	that	part	of	the	network	where	the	voltage	source	was	connected.	The	response	of	the	ammeter	means	current	through	the	ammeter	would	be	the	same	in	both	the	cases.	This	is	where	the	property	of	reciprocity	comes	in	the	circuit.	The	particular	circuit	that	has	this	reciprocal
property,	is	called	reciprocal	circuit.	This	type	of	circuit	perfectly	obeys	reciprocity	theorem.	7)	Calculate	current	in	impedance	Z3using	Superposition	Theorem.	To	overcome	losses,	the	electricity	from	a	generator	is	passed	through	a	step	up	transformer,	which	Single	Phase	Transformer	:	Angle	between	OC	&	OD	may	be	very	small,	so	it	can	be
neglected	and	OD	is	considered	nearly	equal	to	Explanation:	Voltage	Regulation	at	Leading	Power	Factar	Single	phase	induction	motor	perform	a	great	varity	of	useful	services	in	the	home	,	the	office	,	factory,	The	torque	we	so	obtain,	is	known	as	the	electromagnetic	torque	of	dc	motor,	and	subtracting	the	This	is	the	torque	equation	of	dc	motor.	It
can	be	further	simplified	as:	Referring	to	the	diagram	beside,	we	can	see,	that	if	E	is	the	supply	voltage,	E,	is	the	back	emf	produced	To	establish	the	torque	equation,	let	us	first	consider	the	basic	circuit	diagram	of	a	dc	motor,	and	its	Which	is	constant	for	a	particular	machine	and	therefore	the	torque	of	dc	motor	varies	with	only	flux	The	Torque
equation	of	a	dc	motor	can	also	be	explained	considering	the	
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