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Graph	of	cos	2x

What	is	the	integration	of	cos^2x?	this	process	is	the	opposite	of	finding	a	derivative.	Integrations	are	anti-derived.	Integrations	are	the	way	to	add	parts	to	find	everything.	Integration	is	the	whole	pizza	and	slices	are	the	differentiable	functions	that	can	be	integrated.	If	f(x)	is	any	function	and	f′(x)	is	its	derivatives.	The	integration	of	f′(x)	compared	to	the	dx	is	given	as	∫	f′(x)	dx	=	f(x)	+	C.	There	are	two	forms
of	integrals.	Undefined	supplements:	It	is	an	integral	element	of	a	function	when	there	is	no	limit	for	integration.	It	contains	a	constant	arbitrary.	Definition	Integral:	Integrator	of	a	function	with	integration	limits.	There	are	two	values	like	limits	for	the	integration	range.	One	is	the	lower	limit	and	the	other	is	the	upper	limit.	It	does	not	contain	any	constant	integration.	Integration	of	cos^2x	We	cannot	simply
integrate	cos^2(x)	as	it	is,	so	we	want	to	change	it	in	another	form,	which	we	can	easily	do	using	trig	identities.	Integration	of	t^2(2x)	We	recall	the	double	angle	formula:	cos(2x)	=	cos^2(x)	–	sin^2(x).	We	also	know	the	identity	trig	sin^2(x)	+	cos^2(x)	=	1,	so	combining	these	we	get	the	equation	cos(2x)	=	2cos^2(x)	-1.	Now	we	can	reorganize	this	to	give:	cos^2(x)	=	(1+cos(2x))/2.	So	we	have	an	equation
that	gives	t^2(x)	in	a	more	beautiful	form	that	we	can	easily	integrate	using	the	reverse	chain	rule.	This	ultimately	gives	us	a	response	of	x/2	+	sin(2x)/4	+c	Integration	of	the	sin^2x	cos^2x	of	M.	Bourne	Double-angle	formulas	can	be	quite	useful	when	we	need	to	simplify	complicated	trigonometric	expressions	later.	With	these	formulas,	it	is	better	to	remember	from	where	they	come,	rather	than	try	to
remember	the	real	formulas.	In	this	way,	you	will	understand	better	and	have	less	to	swallow	memory	with.	sin	2α	=	2	sin	Try	Richiamo	from	the	last	section,	the	sine	of	theof	two	corners:	sin	(α	+	β)	=	sin	α	cos	β	+	what	sin	β	We	will	use	this	to	obtain	the	sine	of	a	double	angle.	double.we	take	the	left	side	(LHS):	sin	(α	+	β)	and	replace	β	with	α,	we	obtain:	sin	(α	+	β)	=	sin	(α	+	α)	=	sin	2α	Consider	RHS:	sin	α
cos	β	+	what	sin	β	Since	we	have	replaced	β	in	LHS	with	α,	we	must	do	the	same	on	the	right	side.	We	do	it	and	we	get	it:	sin	α	cos	α	sin	α	=	2	sin	α	cos	α	Putting	together	our	results	for	LHS	and	RHS,	we	obtain	the	important	result:	sin	2α	=	2	sin	α	cos	α	This	result	is	called	the	sine	of	a	double	angle.	It	is	useful	to	simplify	expressions	later.	Using	a	similar	process,	we	get	the	small	thing	of	a	double-angle
formula:	cos	2α	=	cos2	α	−	sin2	α	Test	This	time	we	start	with	the	sodium	of	the	sum	of	two	corners:	cos(α	+	β)	=	t	α	cos	β	−	sin	α	sin	β,	and	once	again	replace	β	with	α	on	both	LHS	and	RHS,	as	follows:	LHS	=	cos(α	+	α	α	=	cos(2α)	RHS	=	cos	α	α	α	sin	α	=	cos2	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	α	t2	α	−	sin2	α	=	(1−	sin2	α)	−	sin2
α	=	1−	2sin2	α	Similarly,	we	can	replace	(1	−	cos	2	α)	for	sin2	α	in	our	RHS	and	obtain:	t2	α	−	sin2	α	=	cos2	α	−	(1	−	cos2	α)	=	2cos2	α	−	1	Summary	-	Double	angle	Soil	The	following	have	an	equivalent	value	and	we	can	use	what	we	like,	depending	on	the	situation:	t	2α	=	t2	α	α	α	2α	=	1−2	sin2	α	cos	2α	=	2	t2	α	−	1	Example	1	Find	t	60°	using	the	functions	of	30°.	Answer	We	can	only	use	the	sine	and
cosine	functions	of	`30^"o",	so	we	must	start	with	`60^"o"	=	2	×	30^"o."	We	will	use	the	result	cos	2α	=	cos2	α	−	sin2	α	and	the	triangle	30-60:	Now	we	proceed	to	find	the	exact	value	of	cos60°	using	the	ratios	of	30°:	`cos	60^text(o)=cos(2x30^text(o)`translation:	translation:exercises	are	really	here	for	practice	on	the	double-angle	formula.	Of	course,	we	could	have	found	the	value	of	cos60°	directly	from
the	triangle.	Example	2	Find	the	exact	value	of	`cos	2x`	if	`sin	x=	-12/13`	(in	Quadrant	III).	Answer	Using	the	following	form	of	a	double-angled	formula,	t	2α	=	1−	2sin2	α,	we	have:	`cos	2x=1-2	sin^2x`=1-2(-12)/13)^2=1-2(144/169)	`=(169-288)/169`=(-119)/169`	Note	that	we	did	not	find	the	x	value	using	the	computer	first,	and	then	find	the	required	value.	If	we	had	done	so,	we	would	not	have	found	the
exact	value,	and	we	would	have	lost	the	pleasure	of	seeing	the	double	angle	formula	in	action	:-)	Exercises	1.	Without	finding	`x`,	find	the	exact	value	of	`sin	2x`	if	`cos	x=	4/5`	(in	Quadrant	I).	Response	We	acknowledge	that	we	must	use	the	3-4-5	triangle	(due	to	4	and	5	of	the	question).	We	can	use	our	formula	for	a	double	angle	sine	to	find	the	required	value:	'sin	2x=2	sin	x	cos'=2(3/5)(4/5)"=24/25"	2.
Proof	that	`(1-tan^2x)/(sec^2x)=cos2x`	Response	When	we	need	to	prove	an	identity,	we	start	on	one	side	(usually	the	most	complicated	side)	and	work	on	it	until	it	is	equivalent	to	the	other	side.	In	this	example,	we	start	on	the	left	side	and	use	our	various	identities	from	the	previous	sections	to	simplify	it.	3.	Try	`2	csc	2x	tan	x	=	sec^2x`	Answer	A	good	approach	with	these	tests	is	to	reduce	everything	only
to	sinuse	and	cosine.	Then	you	will	find	the	easiest	steps	to	simplify,	and	it	is	easier	to	recognize	the	various	formulas	we	have	learned.	(c)	(c)	(c)	2x	tan	x	(c)	=(c)	2x)(c)	2x)(2	x)(2	sin	x	cos	x)=(sin	x)x1/(sin	x	cos	x	x	x)=(cos^2x)=(sec^2x=="RHS"(c)	Page	2	of	M.	Bourne	We	will	develop	the	formulas	for	the	sine,	the	cosine	and	the	tangent	of	a	middle	angle.	Mid-angle	Formula	-	Sine	Let's	start	withformula	for
the	cosine	of	a	double	angle	we	met	in	the	last	section.	cos	2θ	=	1−	2sin2	θ	We	used	the	following	formulas	on	this	page:	`sin	alpha/2)=+-sqrt((1-cos	alpha)/2	`cos	alpha/2)=+-sqrt(1+cos	alpha)/2	`tan	alpha/2)=(1-s	Now,	if	we	let	ilta=alpha/2	then	2θ	=	α	and	our	formula	becomes:	`cos	α	=	1	−	2\	sin^2(α/2`)	Now	we	solve	for	sin	(alpha/2)	(i.e.,	we	get	sin	(alpha/2)	on	the	left	of	the	equation	and	all	the	rest	on
the	right:)	`2\	sin^2(α/2)	=	1	−	cos	α	`sin^2(α/2)	=	(1	−	cos	α)/2	`	Solving	gives	us	the	following	sine	of	a	half-angle	identity:	`sin	alpha/2)	If	θso/2	is	in	the	first	or	second	dial,	the	formula	uses	the	positive	case:	`sin	alpha/2)=sqrt(1-cos	alpha)/2	`	If	α/2	is	in	the	third	or	fourth	dial,	the	formula	uses	the	negative	case:	`sin	alpha/2)=-sqrt(1-cos	alpha)/2`	Half	Angle	Formula	-	Cosine	Using	a	similar	process	Let'
Reverse	the	equation:	'2'(alpha/2)-1=cos	alpha	Add	1	to	both	sides:	'2'(alpha/2)=1+cos	alpha'	Divide	both	sides	of	2	`cos^2(alpha/2)=(1+cos	alpha)/2`	Solve	per	cos(α/2,)	we	obtain:	`cos	alpha/2)=+-sqrt((1+cos	alpha)/2`	As	before,	the	sign	we	need	depends	on	the	dial.	If	α/2	is	in	the	first	or	fourth	quadrant,	the	formula	uses	the	positive	case:	`cos	alpha/2)=sqrt(((1+cos	alpha)/2`	If	α/2	is	in	the	second	or
third	dial,	the	formula	uses	the	negative	case:	`cos	alpha/2)=-sqrt(((1+cos	alpha)/2`	Half	Angle	Formula	-	Tangent	The	tangent	of	a	half	angle	is	given	by:	`tan	alpha/2)=(1-cos	alpha)/(sin	alpha`)	First	test,	we	remember	`tan	x	=	(sin	x)	/	(cos	x.`)````	tan	a/2=(sin	a/2)/(cos	a/2`)	Then	we	use	the	sine	and	the	little	thing	ofhalf	angle,	as	stated	above:	`=sqrt(1-cos	a)/2)/sqrt((1+cos	a)/2)`	The	next	line	is	the	result
of	multiplying	the	upper	and	lower	part	by	`sqrt	2`.	(1-cos	a)/(1+cos	a)	Then	we	multiply	the	upper	and	lower	part	(under	the	square	root)	by	`(1	−	cos	α)```=sqrt(((1-cos	a)^2)/(1+cos	a)(1-cos	a)`)`	Next	is	a	difference	of	2	squares.	(a)^2/(1-cos^2a)	We	therefore	use	the	identity	`sin^2theta+cos^2theta=1````=sqrt(1-cos	a)^2/(sin^2a)`	Then	we	find	the	square	root:	`=(1-cos	a)/(sin	a)`	Of	course,	depending
on	the	dial	in	question,	you	should	pay	for	positive	and	negative	signs.	We	can	also	write	the	tangent	of	a	half	angle	as	follows:	`tan	(alfa/2)=(sin	alpha)/(1+cos	alpha)`	Try	We	multiply	numberer	(top)	and	denominator	(bottom)	of	the	right	side	of	our	first	result	of	`1+cos	alpha`,	and	we	get:	`(1-cos	alpha)/(sin	alpha)	xx	(1+cos	alpha)/(1+cos	alpha)`	So,	we	use	the	difference	of	2	squares.	(a)	(b)	(b))	(b))	(b))
(b))	(b))	(b))	(b))	(b))	(b))	(b))	(b))	(c)	(c))	(c)	(c))	(c)	(c))	(c)	(c)	(c))	(c)	(c))	(c)	(c)))	(c)))	(c)))))	(c))	(c)	(c)	(c)	(c))))	(c)	(c)	(c)))))))))	(c)	(c))	(c))))	(c)	(c)	(c)	(c)	(c)	(c)	(c)	(c)))	(c)	(c)	(c)	(c)	(c)	(c)	(c)	(c)))))))	(c)	(c))	(c)	(c))	(c)	(c)	(c)	(c)	(c)	(c)	(c)	(c	We	remember	`sin^2θ	+	cos^2θ	=	1`,	and	use	it	to	get:	`=(sin^2alpha)/(sin	alpha(1+cos	alpha)`	Finally,	we	cancel	sin	α.	`=(sin	alpha)/(1+cos	alpha`	Summary	of	an	angle
of	half	a	`tan	(alpha/2)=(1-cos	alpha)/(sin	alpha)=(sin	alpha)/(1+cos	alpha`	Use	of	t	Sometimes	it	is	useful	to	define	t	as	the	tanning	of	a	middle	angle:	`t=tan	(alfa/2)`	This	gives	us	results:	`sin	a=(2t)/(1+t^2)	`cos	alpha=(1-t^2)/(1+t^2)`tan\	alpha=(2t)/(1-t^2)`	Tan	of	the	average	of	2	corners	With	some	algebraic	manipulation,	we	can	get:	(alpha+beta)/2=(sin	alpha+sin	beta)/(cos	alpha+cos	beta)`	Example
1	Find	the	value	of	`sin	15^@`	using	the	ratio	of	half	a	sinusoidal	angle	given	above.	Answer	With	α	=	30°	and	the	formula	`(sin	alpha)/2=+-sqrt(((1-cos	a)/2`	we	obtain:	`sin	15^text(o)=+-sqrt((1-cos	30^text(o)/2)`	♪	Here	the	positive	value	is	chosen	because	15°	is	in	the	first	dial.	[Why	bother	to	do	it	whenoare	a	calculator?	this	is	just	to	illustrate	thatworks.	Example	2	Find	the	value	of	`cos	165^@`	using
the	half-angle	ratio	of	the	cosine	given	above.	Answer	We	use	α	=	330°,	and	so	`α/2	=	165^@`.	(b)	/	(c)	/	(c)	/	(c)	/	(c)	/	(c)	/	(c)	/	(c)	/	(c)	/	(c))	/	(c)	/	(c)	Here	the	minus	sign	is	used	because	165°	is	in	the	second	dial.	Example	3	Shows	that	`2\	cos^2(x/2)-cos	x=1	`Responding	to	the	above	formula	to	replace	(`cos	alpha)/2,	`We	have:	`LHS"=2	cos^2(x/2)-cos	x	`=2(sqrt(1+cos	x)/2))^2-cos	x	`=2(1+cos	x-)	Use	the
middle	angle	formula	to	evaluate	`sin	75^@`.	Answer	`sin	75^text(o)=+-sqrt((1-cos	150^(text(o))))/2`	-=sqrt(1+0.866)/2	=0.9659	First	Dial,	then	it	is	positive.	2.	Find	the	value	of	sin	(alpha/2)	if	`cos	alpha=12/13`	where	0°	<	α	<	90°.	Answer	`sin	alpha/2)=+-sqrt(1-cos	alpha)/2`	=sqrt(1-12/13)/2	=sqrt(1/13)/2	=sqrt(1/26)	=	0.1961	We	choose	positive	because	we	are	in	the	first	dial.	3.	Test	identity:	`2\
sin^2(x/2)+cos	x=1	`LHS'=2	sin^2(x/2)+cos	x	`=2(sqrt(1-cos	x)/(2))^2+cos	x	`=2(1-cos	x)/2)+cos	x	`=1-cos	x+cos	x=1=1=1=1=1=RHS=1=1=RHS	Demonstrate	identity:	(=1+cos	theta()))(=1+cos	theta())))(=1+cos	theta())))(=1+cos	theta()))(=1+cos	theta()))(=1+cos	theta()))(=1+cos	theta(=1+cos	theta)())(=	In	this	section,	we	apply	the	following	formula	to	trigonometric,	logarithmic	and	exponential
functions:	`intu^ndu=(u^(n+1))/(n+1)+C\\\\\\\\\\\\\\\\\\\\\\\\\\\\(n!=-1`)	(We	have	met	this	form	of	replacement	in	a	previous	chapter:	General	Power	Formula	for	Integration.)	Example	1:	Integrate:	`intsin^(1//3\)	x	cos	x	dx`	Reply	`int	sin^[1//3]x\	cos	x\	dx`	Our	options	are	to	choose	u	=	sin	x,	u	=	sin1/3	x	o	u	=	cos	x.	However,	only	the	first	of	these	jobs	in	this	problem.	So	we	left	u	=	sin	x.	Find	the	differential:
du	=	cos	x	dx	Replace	these	in	integral	gifts:[1//3]x\	cos	x\	dx	=	int	u^[1//3]	du	`=	(3u^[4//3]/(4)+K	`=(3\	sin^[4//3]\	x)/(4)+K	The	last	line	is	obtained	by	reexpressing	our	response	in	terms	of	x.	Example	2:	Integrate:	`int(sin^(-1)4x)/sqrt(1-16x^2)dx	`Response	`int	(sin^-1	4x)/(sqrt[1-16x2])	dx`	We	have	some	choices	for	u	in	this	example.	O	`sin^-1	4x`,	or	`1	−	16x^2`,	or	`sqrt(1	−	16x^2)`.	Only	one	of	these
gives	a	result	for	a	long	time	we	can	use	to	integrate	the	date	expression,	and	this	is	the	first.	So	we	left	`u=sin^-1	4x'	Then,	using	the	reverse	sine	derivative,	we	have:	`du=(4)/(sqrt[1-16x^2])	dx`	We	split	both	sides	of	4	so	we	can	replace	in	our	original	expression:	`1/4	du=(1)/(sqrt[1-16x^2]	dx`Now	to	complete	the	required	subsituation	(u	=	sin-14x	and	the	term	`(du)/4`	just	found):	`int(sin^-1	4x)/(sqrt[1-
16x^2]))	dx=1/4intu\	The	expression	on	the	right	is	a	simple	integral:	1/4intu\	du	=	1/4(u^2)/(2))+K	To	complete	the	problem,	we	replace	sin-14x	u:	`int(sin^-1	4x)/(sqrt[1-16x^2])	dx	`	=	(sin^-1	4x)2)/(8)+K`	Example	3:	Integrate:	`int(3+ln\	2x)^3)/xdx``	`int	answer	((3+	ln\	2x	d)^3)/x	3	+	ln	2x	=	3	+	ln	2	+	ln	x	Now	the	first	2	terms	on	the	right	are	constant	(the	derived	is	zero)	and	the	derivative	of	the
natural	trunk	of	x	is	`1/x`.	Then	`du	=	1/x	dx```.`int(3+ln\	2x)^3/(x)dx	=int	u^3	du	`=(u^4)/(4)+K	`=(3+ln\	2x)^4)/(4)+K`	Example	4:	Integrate:	`int2sqrt(1-e^(-x)e^(-x)dx`	Answer	`int2	sqrt[1-e^[-x]e^[-x]	dx`	Let	`u	=	1	−	e^(-x)`	The	derivative	of	u	is	`(du)/dx	=	0	−	(-e^(-x)	=	e^(-x)`	Then	the	differential	is:	`du	=	e^(-x)dx`	We	replace:	`int2	sqrt[1-e^-x]	e^-x	dx=2	int	sqrtu\	du	`=2int	u^[1/2]\	du
`=2((2)/(3))u^[3/2]+K``=4/3(1-e^-x)^[3]	Find	the	equation	of	the	curve	for	which	`(dy)/(dx)=(ln\	x)^2)/x`	if	the	curve	passes	through	`(1,	2)`.	Answer	`y=int((ln\	x)^2)/(x)\	dx`	Let`u=ln\	x`	Then	`du	=	1/x(ln\	x^2)/(x	dx=	int	u^2	du==u^3)/(3)+K	`=	(ln\	x)^3)/(3)+	K	When	x=1,	y=2,	so:	`2=(ln\	text[l])^3)/(3)+K`	#	Therefore,	the	equation	is	"y=(ln\	x)^3)/(3)+2	`	Exercises	Integrate	each	of	the	following
functions:	Exercising	1	int((cos^(-1)2x)^4)/sqrt(1-4x^2)dx	Reply	`int(cos^-1	2x)^4)/(sqrt[1-4x^2]	dx	`v	=	cos^-1	2x	(because	this	is	the	only	replacement	that	works.	The	other	probable,	v=1-4x^2,	gives	us	nothing	useful	when	we	differentiate	while	we	do	the	integral.	I	am	using	v	this	time,	so	as	not	to	confuse	things	with	u	in	the	following	formula.)	We	need	to	find	(dv)/dx.	Generally	speaking	(from	3.
Derived	of	the	reverse	trigonometric	functions:)	d(cos^-1u))/(dx)=(-1)/sqrt(1-u^2)(du)/(dx)	In	this	example,	u=2x,	then	we	have	(`du)/dx	=	2`.	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)
b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	b)	(a)	(a)	(a)	(a))	(a)	(a))	(a))	(a)	(a))	(a)	(a))	(a)	(a))	(a)	(a))	(a)	(a)	(a))	(a))	(a)	(a)	(a))	(a)	(a))	(a)	(a))	(a))	(a))))	(a)	(a))	(a)	(a)	(a))))	(a)	(a)))	(a)))	(a)	(a)))))	(a)	(a)	(a)	(a)))))	(a))	(a)	(a))	(a)	(a))	(a)	(a)))	(a)	(a)	(a)))	(a)	(a)	(a)	(a)))))))))))	(a)))	(a))	(a)	(a)	(a)	(a)	(a)	(a)	(a)	(a)"From	now	on"
(//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////	4.	Exercise	5	Find	the	equation	of	the	curve	for	which	`(di)/(dx)=(1+tan	2x)^2sec^2	2x`	if	the	curve	passes	through	`(2,	1)`.	We	need	to	find:	`y=int(1+tan	2x)^2sec^2\	2x\	dx`	Put	`u=1+tan	2x`,	then	`du=2\	sec^2	2x\	dx`y	=	int(1+tan	2x)^2	sec^2	2x\	dx`=1/2intu^2du`===(u^3)/6+K`=	The	curve	passes	through	`(2,
1)`.	This	means	when	`x	=	2`,	`y	=	1`.	Replacement	gives:	`1=(1+tan	2(2))^3)/6+K`1=(1+tan	4)^3)/6+K`1=1.674539+K`	This	gives:	`K~~-0.675`	So	we	finally	have	the	required	equation	for	y:	`y=(1+tan	2x)^3)/6-0.675`	Exercise	6	A	spacecraft	is	launched	vertically	from	the	ground	so	that	its	speed	v	(in	km/s)	is	given	by	`v=[ln^2(t^3+1)](t^2)/(t^3+1)`	where	t	is	time	in	seconds.	Find	the	altitude	of	the
vehicle	after	10.0	s.	The	graph	'v=[ln^2(t^3+1)'	is	as	follows:	The	shaded	region	represents	the	altitude	we	must	find	in	Exercise	6.	Answer	Now	`s=int	("speed")	dt`	[We	could	use	s	or	h	for	height	in	this	problem.]	We	must	find:	`s=int[ln^2(t^3+1)](t^2)/(t^3+1)(t`	We	put	the	following	(because	any	other	possible	replacement	does	not	work):	`u	=	ln(t^3+	1)`	We	must	find	`(du)/(dt)`.	We	have	a	function	of
a	function,	so	we	will	have	to	use	the	chain	rule	to	find	that	derivative.	We	replace	a	new	variable,	`v`:	`v=t^3+1`,	giving	`u	=	ln	v`.	Now	(dv)/(dt)	=	3t^2`	and	`(du)/(dv)	=	1/v	=	1/(t^3+1).	By	using	the	chain	rule,	we	obtain:	`(du)/(dt)=(du)/(dv)/(dt)`	=	1/(t^3+1)	xx	(3t^2)``=(3t^2)/(t^3+1)`	Writing	this	as	a	differential	in	the	form	we	need	for	the	integral,	we	have:	♪If	we	return	to	the	original	integral	with
the	substitution	`u	=	ln(t^3+	1,)	we	obtain:	`u^2	=	ln^2(t^3+	1`)	So	`s=1/3int[u^2]du``=1/3	xx	u^3/3+K``=u^3/9+K`==(ln^3(t^3+1)/9	)/9=36.6\	km`	page	2	from	m.	we	can	be	able	to	integrate	these	products	using	the	integration	by	parts.	if	u	and	v	are	x	functions,	the	product	rule	for	the	differentiation	we	have	met	previously	gives	us:	`d/(dx)(uv)=u(dv)/(dx)+v(du)/(dx)`	review:	by	integrating
everything	with	respect	to	x,	we	obtain	the	formula	for	integration	by	parts:	This	formula	allows	us	to	transform	a	complicated	whole	into	the	simplest	ones.	We	must	ensure	that	we	choose	u	and	dv	carefully.	Note:	the	u	function	is	chosen	so	that	`(du)/(dx)`	is	easier	than	u.	priority	for	choosing	when	you	have	a	mix	of	functions	in	the	expression	to	be	integrated,	use	the	following	for	choosing	u,	in	order.	1.	let
'u	=	ln	x	2.	let	'u	=	x^n`	3.	)	example	1	`intx\	sin	2x\	dx`	solution	we	have	to	choose	u.	in	this	question	we	do	not	have	any	of	the	suggested	functions	in	the	priority	list	above.	We	could	leave	`u	=	x`	or	`u	=	sin	2x,`	but	usually	only	one	of	them	will	work.	in	general,	we	choose	what	allows	`(du)/(dx)`	to	be	of	a	simpler	form	than	u.	So	for	this	example,	we	choose	u	=	x	and	so	dv	will	be	the	rest	of	the	integral,
dv	=	sin	2x	dx.	we	have	`u	=	x`	then	`du	=	dx`.	also	`dv	=	sin	2x\	dx`	and	the	integration	gives:	`v=intsin	2x\	dx`	-(`=cos	2x)/2`	replacing	these	4	expressions	in	the	integration	by	the	formula	parts,	we	obtain	(using	color-code	so	that	it	is	easier	to	see	where	things	come	from):	`int	\color{green}
{\underbrace{\u}}\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\*	=	\color{green}{\fbox{:x:}}\color{blue}{\fbox{:{-cos2x}/2:}}	-	in	the	event	of	a	nuclear	accident,	the	commission	decided	to	suspend	the	control	procedure.	\color{magenta}{\fbox{:dx:}}	=	(-xcos2x)/2	+	1/2	int	cos2x	dx`	=	(-
xcos2x)/2	+	1/2	(sin2x)/2	+k`	=	(-xcos2x)/2	+	(sin2x)/4	+	if	above	is	a	little	difficult	to	follow	(to	cause	of	line	breaks,	Once	again,	we	choose	what	allows	`(du)/(dx)`	to	be	of	a	simpler	form	of	u,	then	we	choose	`u=x`.
==========================================================================================================================================================================================================================================================a
different	format:	Example	3	`intx^2	ln	4x\	dx`	Answer	`intx^2ln\	4x\	dx`	We	may	leave	`u=x^2`	or	`u=ln\	4x`.	Considering	the	above	priorities,	we	choose	`u	=	ln\	4x`	and	then	`dv`	will	be	the	rest	of	the	expression	to	be	integrated	`dv	=	x^2\	dx`.	With	`u=ln\	4x`,	we	have	`du=dx/x`.	Integrating	`dv	=	x^2\	dx`	dona:	`v=intx^2dx=x^3/3`	By	replacing	in	the	Integration	formula	for	Parts,	we	obtain:	`int*	*	*
*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	*	Example	4	`intx\	sec^2	x\	dx`	Answer	`int	x\	sec^2	x\	#	We	choose	`u=x`	(because	it	will	give	us	a	simpler	`du`)	and	this	gives	us	`du=dx`.	Then	`dv`	will	be	`dv=sec^2x\	dx`	and	the	integration	of	this	gives	`v=tan	x`.	Replace	these	elements	in	the	formula	Integration
by	Parts	gives:	`int	x\	sec^2	x\	dv\	dv`	`=uv-intv\	du`=(x)(tan	x)-int(tan	x)dx\	tan	x-(-ln	K`	`=x\	tan	x+ln\	|cos	x|+K`	Example	5	`intx^2e^(-x)dx	The	second	and	third	"priority"	for	the	choice	`u`	given	previously	said:	2.	Let	`u	=	x^n`	3.	Let	`u	=	e^(nx)`	This	question	has	both	a	power	of	`x`	and	an	exponential	expression.	But	we	choose	`u=x^2`	as	it	has	a	greater	priority	than	the	exponential.	(You	can	try	the
other	round,	with	`u=e^-x`	to	see	for	yourself	because	it	does	not	work.)	Thus	`u=x^2`	and	this	gives	`du=2x\	dx`.	This	leaves	`dv=e^-x\	dx`	and	integrating	this	gives	us	`v=-e^-x`.	We	replace	these	in	the	Integration	formula	for	Parts	to	give:	'intx^2	e^-x	dx	=	intu\	dv	`=uv-intv\	dudx)	`=-x^2e^-x+2intxe^-x	dx	`	Now,	the	integral	that	remains	can	not	be	found	immediately.	We	need	to	perform	integration
by	parts	again,	for	this	new	integral.	This	time	we	choose	`u=x`	giving	`du=dx`.	Once	again	we	will	have	`dv=e^-x\	dx`	and	the	integration	of	this	gives	us	`v=-e^-x`.	Replace	integration	with	the	formula	of	the	parts	gives:	`int	x	e^-x	dx	=intu\	dv`	Translation:	#♪	So,	by	putting	this	answer	together	with	the	answer	for	the	first	part,	we	have	the	final	solution:	(x^2e^-xdx	=-x^2e^-x+2(-xe^-x-x)	`=-e^-
x(x^2+2x+2x)+K`	Example	6	`int	ln	x	dx`	Answer	`int	ln\	x\	dx`	Our	list	of	priorities	tells	us	to	choose	the	logarithm	expression	for	`u`.	(of	course,	there	is	no	choice	here.	:-)	Then	with	`u=ln\	x`,	we	`du=dx/x`.	Then	`dv`	will	simply	`dv=dx`	and	the	integration	of	this	gives	`v=x`.	By	subsidizing	these	elements	in	the	Integration	formula	for	Parts	gives:	`int	ln\	x\	dx=int	u\	dv`	`=uv-intv\	du	`=x\	ln\	x-
intx(dx)/x`	Translation:	`=x\	ln\	x-x+K`	Example	7	`intarcsin	x	dx`	Answer	Using	integration	for	parts,	we	set:	'u=arcsin	x',	giving	`du=1/sqrt(1-x^2)dx`.	Then	`dv=dx`	and	integration	gives	us	`v=x`.	Now	we	use:	`intu\	dv=uv-intv\	du`	This	gives	us:	`int	arcsin	x\	dx`	*=x\	arcsin	x-intx/(sqrt(1-x^2))dx`	Now,	for	that	remaining	integral,	we	only	use	a	replacement	(I	will	use	`p`	for	replacement	because	we	are
using	`u`	in	this	question	already):	`p	=	1	−	x^2`	Then...	This	will	produce:	`intx/(sqrt(1-x^2))dx	=-1/2int(dp)/sqrtp``=-1/2(2sqrtp)+K`=-sqrt(1-x^2)+K`	Then	our	final	answer	is:	`int	arcsin	x\	dx=x\	arcsin	x-(-sqrt(1-x^2))+K	`=\\	arcsin	x+sqrt(1-x^2)+K`	This	time	we	have	integrated	a	reverse	trigonometric	function	(as	opposed	to	the	previous	type	in	which	we	have	obtained	inverse	trigonometric	functions
in	our	response).	See	Integration:	Inverse	trigonometric	forms.	Alternative	method	for	integrating	parts	Here	is	an	alternative	method	for	problems	that	can	be	made	using	the	integration	of	parts.	You	can	find	it	easier	to	follow.	Tanzalin	method
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