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	 	 	| 	 |	3.	Vector	Basics		Position	vector	:-	The	position	vector	of	the	point	P(x,	y,	z)	in	the	space	is	 	=	 	 	+	 	 	+	 	 	 	=	 2	+	 2	+	 2		In	parametric	form,	 	=	 	 	 	+	 	 	 	+	 ( )	 		Let,	 	=	 1	 	+	 2	 	+	 3	 ,	 	=	 1	 	+	 2	 	+	 3	 	 . 	=	 	 	cos	 .	However,	this	is	not	an	easy	task	to	do,	for	this	they	need	to	have	a	deep	understanding	in	the	subject.	
=	0	then	 	is	called	solenoidal	vector.	 )	 	,	where	n	is	vector	of	unit	length	perpendicular	to	the	plane	containing	 	&	 .	It	will	also	boost	their	confidence	to	appear	in	the	entrance	exam.	d	 	=	 	 	 	 	13.	Since	there	are	a	plethora	of	topics	under	this	course	candidates	need	to	revise	them	as	often	as	possible	because	humans	have	a	tendency	to
forget	things	with	the	time.	A	vector	has	both	magnitude	and	direction	whereas	a	scalar	has	only	magnitude.	 	 	=	 1	 	.	In	order	to	prepare	for	GATE	Civil	Engineering	candidates	need	to	have	a	proper	knowledge	of	topics,	for	that	purpose	they	can	refer	to	the	Civil	Engineering	Handwritten	Notes	for	Engineering	Mathematics	Book-1	Chapter	4
Vector	Calculus.	 	 	 	| 	 |	2.	 	 	4.		 	×	 	=	 	 	 	 1	 2	 3	 1	 2	 3	3.	If	 ( )	is	constant	in	magnitude	then	 .	Vector	Integration		Stoke’s	Theorem	:-	Let	S	be	an	open	surface	bounded	by	a	closed	curve	‘c’	&	 	 ,	 ,	 	=	 1	 	+	 2	 	+	 3	 	be	a	differentiable	vector	function	defined	over	‘s’,	then	 	 	.	You	can	download	the	pdf	to	read	the	full	article	–
Divergence	of	a	Vector			Divergence	of	a	vector	is	scalar.Physically	Divergence	measures	(outflow	–	inflow)A	vector	whose	divergence	is	zero	then	it	is	said	to	be	divergence	free	vector	(or)	solenoid	vector	i.e.	outflow	=	inflow	=	constantGeometrically,	Divergence	gives	the	rate	at	which	the	fluid	entering	in	a	rectangular	parallelepiped	per	unit	volume
at	the	point.Vector	Calculus	in	PDFDownload	Notes	as	PDFDid	you	like	this	article	on	Vector	Calculus?	If	 2	is	the	projection	of	‘S’	on	to	y-z	plane	then,	 	 	.	Before	you	get	started,	go	through	the	basics	of	Engineering	Mathematics.		Moreover,	you	can	solve	online	mock	tests	for	exam	preparation.Event	DetailsSpecificationsExam	NameGATE
(Graduate	Aptitude	Test	in	Engineering)Conducting	BodyIIT	MadrasExam	LevelNational	Level	ExaminationExam	ModeOnlineExam	Duration180	minutes	(3	hours)LanguageEnglishRecommended	Reading	–Partial	DifferentiationMean	Value	TheoremDifferentiationLimits	Continuity	&	DifferentiabilityHere	is	an	excerpt	of	the	article.	Vector	Integration	
Methods	of	evaluation	of	surface	integral:-	1.	6.	In	these	GATE	2019	Study	Notes,	you	will	be	introduced	to	Vector	Calculus.	Section	2	:	Calculus	Topic	7	:	Vector	Calculus	2.	It	is	very	rare	that	without	regular	revision,	aspirants	will	be	able	to	retain	very	much	information	for	a	longer	period	of	time.	1.	When,	 	is	irrotational		 	 	 .		Note	:-	1)	 	 	
=	0	2)	 	 	 	=	0	3)	 	 		=			=	2	,	where	2=	2	 2	+	2	 2	+	2	 2	(2	Laplacian	Operator)	9.	GATE	CE	Candidates	are	advised	to	use	this	note	to	revise	things	and	practice	CE	Mock	Test	to	examine	level	of	preparation.	Made	Easy	Notes	for	Civil	Engineering	Engineering	Mathematics	Book-1	Chapter	4	Vector	Calculus	guide	candidates	to	cover
the	whole	topics	precisely	in	a	lesser	time.	It	also	assists	them	to	improve	their	understanding	of	the	subject.	Improves	your	creative	and	analytical	thinking	capability.	Civil	Engineering	is	a	discipline	that	deals	with	different	aspects	of	design,	construction	and	maintenance	of	the	physical	and	naturally	built	environment.	Let	us	now	see	how	to
perform	certain	operations	on	vectors.	 	×	 	=	[	 	 	 ]	=	 1	 2	 3	 1	 2	 3	 1	 2	 3		Vector	triple	product	:-	 	×	 	×	 	=	 .	Made	Easy	Notes	For	Civil	Engineering	Engineering	Mathematics	Book-1	Chapter	4	Vector	Calculus	PDF	In	order	to	answer	the	GATE	CE	questions,	candidates	need	to	have	the	ability	to	think	creative	and	faster.	They	are	also
useful	for	exams	such	as	BARC,	BSNL,	DRDO,	IES,	ISRO	etc.	Vector	Differentiation		Divergence	of	a	vector	function	:-	Let	 	 ,	 ,	 	=	 1	 	+	 2	 	+	 3	 	be	a	differential	vector	point	function	then,	 	 	=	.	Our	team	is	there	to	help	you	all	the	time.	Vector	Differentiation		Let	 	 	=	 ( )	then,	 	 	 	=	lim	∆ →0	 	 +∆ 	−	 ( )	∆ 		If	t	is	a	time	variable	then	 	
	represents	a	velocity	vector.	If	 1	is	the	projection	of	‘S’	on	to	x-y	plane	then,	 	 	.		Curl	of	a	vector	function	:-	 	 	=		×	 	=	 	 	 		 		 		 	 1	 2	 3	Note	:-	If		×	 	=	0	then	 	is	called	irrotational	vector.	2.	Give	you	the	ability	to	comprehend	the	concepts	much	easier	and	faster.	 	|	 |	=	(	 		 	+	 		 	+	 		 	).	Civil	Engineering	Handwritten	Notes	Made

Easy	The	Learning	Process	Handwritten	notes	Engineering	Mathematics	Book-1	Chapter	4	Vector	Calculus	are	quite	helpful	to	recall	topics	as	it	enables	the	learners	to	instantly	cover	the	topics	available	in	CE	Syllabus	of	GATE	Exam.	 	| |		Let	 	=	 ,	then,		D.D.	=	.	 	 	=	 		×	 .	Vector	Basics		Area	of	∆ 	=	1	2	 	×	 	=	1	2	 	×	 		Area	of	∆ 	=
1	2	 	×	 	=	1	2	( 	−	 )	×	(	 	−	 )		Area	of	parallelogram	=	|	 	×	 |		Scalar	triple	product	:-	 	×	 	.	 	=	 1	 	+	 2	 	+	 3	 	Note	:-	If	.	 	=	 .	Vector	Differentiation		Scalar	Potential	Function	:-	If	for	every	rotational	vector,	a	scalar	function		exist	such	that	 	=	,	then		is	said	to	be	scalar	potential	function.	In	Civil	Engineering	students	need	to	have	a
good	grip	over	the	Diagrams,	Drafts,	Flow-Charts,	and	Other	Informations	so	that	they	can	answer	well	and	be	able	to	elaborate	them.	 	=		 		Angle	between	surfaces	:-	It	is	the	angle	between	the	normal	to	the	surfaces	at	the	point	of	intersection.	For	more	information	on	GATE	2019,	you	can	click	the	links	given	belowPractice	questions	for	the	GATE
2019	Exam	&	boost	up	your	preparation.	If	 	=	velocity	vector	and	 	=	angular	velocity,	 	=	1	2	 	 	8.	 	=	 1	 1	+	 2	 2	+	 3	 3	 	×	 	=	 	| |	sin(	 .		Unit	vector	normal	to	surface		can	be	given	as		||	.	 	 	=	 3	 	.	It	also	assists	you	to	improve	your	productivity	and	saves	a	lot	of	your	time.	Let	us	know	in	the	comments?	d	 	=	S	 .	1.	 	 	 	=	0	3.
This	is	the	skill	that	is	the	requirement	to	all	the	GATE	CE	aspirants.	Vector	Integration		Line	integral	:-	An	integral	evaluated	over	a	curve	is	called	line	integral.	 	 	=	 		×	 	.	You	can	download	them	as	PDF	so	that	your	exam	preparation	is	made	easy	and	you	ace	the	paper.	Vector	Differentiation		Directional	derivative	:-	The	directional	derivative	of
differentiable	scalar	function	( ,	 ,	 )	in	the	direction	of	 	is	given	by,	.	However,	the	GATE	CE	previous	year	papers	are	the	best	study	materials	to	do	self-assessment.	Vector	Integration		Green’s	theorem	:-	Let,	M(x,	y)	&	N(x,	y)	be	continuous	function	having	continuous	first	order	partial	derivative	defined	in	the	closed	region	R	bounded	by	closed
curve	‘c’	then,	 	( 	+	 )	=	 	 	 	−	 	 	 	 		Surface	Integral	:-	Let	 	 ,	 ,	 	=	 1	 	+	 2	 	+	 3	 	be	a	differentiable	vector	point	function	defined	over	the	surface	S	then,	its	surface	integration	is	S	 .	Therefore,	here	we	are	providing	the	Made	Easy	Notes	For	Civil	Engineering	Engineering	Mathematics	Book-1	Chapter	4	Vector	Calculus	PDF
that	will	aid	them	to	revise	the	topics	mentioned	in	it.	Using	notes	helps	candidates	to	easily	assess	themselves	too.	 	=		 	−		 	(Where,		is	scalar	potential	function)	10.	Links	to	download	them	are	given	here	for	free	of	cost,	these	notes	are	bundled	in	portable	digital	format	so	that	candidates	can	carry	them	as	per	their	own	conveniences.	 	ds
Where,	 		unit	outward	drawn	normal	to	the	surface	11.	Since	it	is	based	on	CE	Syllabus	it	will	help	you	in	tracking	your	learnings	as	well.	Evaluate	your	performance	&	work	on	your	weak	areas.Practice	Qs	for	GATE	2019Discuss	your	doubts	with	our	experts	as	well	as	with	other	GATE	Aspirants	&	get	it	cleared.	If	 3	is	the	projection	of	‘S’	on	to	x-z
plane	then,	 	 	.		Let,	 	 ,	 ,	 	=	 1	 	+	 2	 	+	 3	 ,	be	a	differentiable	point	function	defined	at	each	point	on	curve	‘c’	then	its	line	integral	is	 	 .	Notes	are	prepared	very	short	and	precise	that	allow	candidates	to	gain	detailed	understanding	in	the	subject.	Advantages	Of	Handwritten	Notes	For	GATE	Civil	Engineering	Engineering	Mathematics
Book-1	Chapter	4	Vector	Calculus	Handwritten	notes	have	a	huge	advantage,	it	aids	you	in	keeping	your	learnings	refreshed,	helps	you	focus	on	your	exam	preparation	and	more.		The	handwritten	notes	help	you	to	get	insights	of	important	topics.	 	 		×	 	=	 	 	 		 		 		 	 1	 2	 3	In	previous	articles,	we	have	already	seen	the	basics	of	Calculus	–
Differentiation	and	Integration	and	all	the	applications	of	these.	 	 	 	| 	 |	12.	Vector	Integration		Let,	 	 ,	 ,	 	=	 1	 	+	 2	 	+	 3	 	be	the	differential	vector	point	function	defined	in	volume	V,	then	its	volume	integral	is	 	 	 		Gauss	Divergence	Theorem	:-	Let	s	be	a	closed	surface	enclosing	a	volume	V	&	 	 ,	 ,	 	=	 1	 	+	 2	 	+	 3	 	be	the
differentiable	vector	point	function	defined	over	S,	then,	S	 .	It	made	the	learning	process	and	exam	preparation	process	easy.	Vector	Differentiation		Vector	differential	operator	:-		(nebla)		=	 		 	+	 		 	+	 		 		Gradient	of	a	scalar	function	:-	Let	( ,	 ,	 )	be	a	differentiable	scalar	point	function	then	gradient	of	scalar	is	denoted	by	grad		or		=	 		 	+	 		 	+
		 		Where,		is	vector	normal	to	surface	.	 	Note	:-	If	 	is	irrotational	then,	the	line	integral	of	 	is	independent	of	path.	 	=	 	 1	 	+	 2	 	+	 3	 		If	‘c’	is	closed	curve		 	 .	 	 	−	 .	 	 	=	 2	 	.	These	notes	are	useful	for	GATE	EC,	GATE	EE,	GATE	ME,	GATE	CE,	GATE	CS	and	all	other	branches.	Let		be	the	angle	between	the	surfaces	1	 ,	 ,	 	=
1	&	2	 ,	 ,	 	=	 2	then,	cos		=	∅1	2	|∅1|	|2|	7.	It	also	lets	them	understand	the	given	concepts	of	civil	engineering	clearly	as	it	enables	them	to	write	their	answers	in	GATE	CE	Exam	without	feeling	stuck.	 	 	 	is	a	vector	in	direction	of	tangent	to	the	curve	at	that	point.	If	 ( )	has	constant	direction	then,	 	×	 	 	 	=	0	5.	GATE	Civil	Engineering

Notes	Based	on	Syllabus	Made	easy	class	notes	civil	engineering	Engineering	Mathematics	Book-1	Chapter	4	Vector	Calculus	pdf	helps	you	to	be	focused	on	your	preparation	process	as	it	is	prepared	based	on	syllabus.
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