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Browse	thousands	of	thousands	of	Wiki	calculations	written	by	our	community	of	experts.	Mobile	warning	that	seems	to	be	on	a	device	with	a	"narrow"	screen	width	(I.E.	probably	on	a	mobile	phone).	Due	to	the	nature	of	mathematics	on	this	site	it	is	a	better	view	of	horizontal	mode.	If	the	device	is	not	in	a	horizontal	mode,	many	of	the	equations	are
triggered	from	the	side	of	the	device	(they	should	be	able	to	scroll	to	see	them)	and	some	of	the	menu	items	will	be	cut	due	to	the	width	of	the	narrow	screen.	For	problems	1	Ã	¢	â,¬	"21	evaluates	the	integral	data.	Examples,	solutions,	videos,	worksheets,	games	and	activities	to	help	Algebra	II	students	learn	how	to	find	the	length	of	the	bow	in
Radians	and	how	to	use	the	formula	of	the	A	bow	length	in	various	examples.	The	following	diagram	shows	the	formula	to	find	the	length	of	the	arc	of	a	circle	given	the	angle	in	radians.	Ã,	if	the	arc	measurement	(or	central	angle)	is	given	in	radiants,	the	formula	for	a	circle's	bow	length	is	bow	length	=	Ã®r	where	Ã®Â¸	is	the	measurement	of	the	arc
(or	central	angle)	in	radians	er	is	the	radius	of	the	circle.	Worksheet	to	calculate	the	length	of	the	arc	and	the	area	of	the	sector	(radiants).	Arc	length	formula	-	Example	1	Discuss	the	formula	for	the	length	of	the	arc	and	use	it	in	a	couple	of	examples.	Example.	Example	:	a)	What	is	the	length	of	the	bow	intercepted	by	an	angle	of	15	Â	°	on	a	circle
with	a	radius	of	20	meters?	b)	What	is	the	length	of	the	bow	intercepted	by	a	corner	of	210	Â	°	on	a	circle	with	a	radius	2.9	ft?	Show	step-by-step	solutions	Ach	length	formula	-	Example	2	Use	the	bow	length	formula	to	estimate	the	height	of	a	tree.	Example:	a	tree	1500	meters	from	a	subtended	observer	and	angle	of	2	Â	°.	Use	the	arc	length	formula
to	estimate	the	height	of	the	shaft	to	the	nearest	courtyard.	Show	Step-by-step	Find	the	length	of	the	arc	How	to	find	the	length	of	the	arc	using	a	angle	measured	in	radiants	and	the	radius	of	a	circle?	Example:	the	hand	of	minutes	is	long	1,2	cm.	How	far	does	it	go	in	20	minutes?	Duration	of	the	arc	of	a	radiant	circle-area	formula	in	terms	of	How	to
calculate	the	length	of	the	arc	of	a	circle	using	a	formula	given	the	angle	in	radians	and	the	length	of	the	radius?	How	to	calculate	the	area	of	the	sector	in	terms	of	PI	Greek	or	radiants?	How	to	determine	the	area	of	a	sector	of	a	circle	using	an	equation	in	which	the	angle	is	given	in	degrees	instead	of	radians?	Examples	and	practical	problems.	Show
step-by-step	solutions	test	the	free	Mathway	calculator	and	the	problem	solver	below	for	practicing	various	mathematical	topics.	Try	the	examples	provided,	or	type	your	problem	and	check	your	answer	with	step-by-step	explanations.	We	welcome	your	feedbacks,	comments	and	questions	about	this	site	or	page.	Please	send	feedback	or	requests
through	our	Feedback	page.	6.9.1	Apply	the	formulas	for	derivatives	and	integral	of	the	hyperbolic	functions.	6.9.2	Apply	the	formulas	for	derivatives	of	reverse	hyperbolic	functions	and	their	associated	integrals.	6.9.3	Describe	the	commonly	applied	conditions	of	a	catenary	curve.	We	were	introduced	to	the	hyperbolic	functions	in	introduction	to
functions	and	graphs,	along	with	some	of	their	basic	properties.	In	this	section	we	examine	the	formulas	of	differentiation	and	integration	for	the	hyperbolic	functions	and	their	investors.	We	remind	you	that	the	hyperbolic	breast	and	the	ipperobico	cosine	are	defined	as	Sinhx	=	ex	+	and	â¤â¤x2.sinhx	=	exÃ	¢	â	¢	x2ecoshx	=	ex	+	Ã	¢	â¤x2.	The	other
hyperbolic	functions	are	then	defined	in	terms	of	Sinhxsinhx	and	Coshx.Coshx.	The	graphics	of	the	hyperbolic	functions	are	shown	in	the	following	figure.	Figure	6.81	Graphs	of	hyperbolic	functions.	It	is	easy	to	develop	differentiation	formulas	for	hyperbolic	functions.	For	example,	observing	Sinhxsinhx	we	have	ddx	(sinhx)	=	ddx	(exÃ	¢	â¤eÃ	¢	â¤
â¤x2)	=	12	[dddx	(ex)	Ã	¢	â¤ddx	(¢	â¤x)]	=	12	[ex	+	Ã	¢	â¤x]	=	coshx.dddx	(sinhx)	=	ddx	(exÃ	¢	âž	¢	¢	â¤x2)	=	12	[dddx	(ex)	Ã	¢	â¤ddx	(ex)]	=	12	[ex	+	Ã	¢	â	¤x]	=	COSHX.	Similarly,	(D	/	DX)	Coshx	=	Sinhx.	(D	/	DX)	COSHX	=	Sinhx.	Let's	summarize	the	formulas	of	for	hyperbolic	functions	in	the	following	table.	f	(x)	f	(x)	(x)	sinhxsinhx	coshxcoshx
coshxcoshx	sinhxsinhx	tanhx	tanhx	sech2xsech2x	cothx	cothx	“csch2x	seisesesex	“sextanhx	cschxcothxÃ¢~cschxcothx	Table	6.2	Derivatives	of	Hyperbolic	Functions	Pr	Let’s	take	a	moment	to	compare	the	derivatives	of	hyperbolic	functions	with	the	derivatives	of	standard	trigonometric	functions.	There	are	many	similarities,	but	also	differences.	For
example,	the	derivatives	of	sinusoidal	functions	correspond	to:	(d/dx)	sinx=cosx	(d/dx)	sinx=cosx	and	(d/dx)	sinhx=coshx.	(d/dx)	sinhx=coshx.	The	derivatives	of	the	cosine	functions,	however,	differ	in	the	sign:	(d/dx)	cosx=Ã¢Â¤sinx,	(d/dx)	cosx=Ã¢Â¤sinx,	but	(d/dx)	coshx=sinhx.	(d/dx)	coshx=sinhx.	As	we	continue	our	examination	of	hyperbolic
functions,	we	need	to	be	aware	of	their	similarities	and	differences	with	standard	trigonometric	functions.	These	differentiation	formulas	for	hyperbolic	functions	lead	directly	to	the	following	integral	formulas:	Ã¢Â”sinhudu=coshu+CÃ¢Â”csch2udu=Ã¢Â¤Â¤cothu+CÃ¢Â”coshudu=sinhu+CÃ¢Â”sechu+CÃ¢Â”
six2udu=tanhu+CÃ¢Â”cschucothudu=cschu+CÃ¢Â”sinhudu=coshu+CÃ¢Â”csch2udu=cothu+CÃ¢Â”coshudu=sinhu+CÃ¢Â”	¢Â”sechutanhudu=Ã¢Â¤Â¤Â¤Â¤Â¤Â¤Â¤Â¤Â¤Â¤Â¤Â¤Â¤Â¤Â¤Â¤Â¤udu=sinhu+CÃ¢Â¤Â¤Â¤Â¤udu=	sinhu+CÃ¢Â¤uudu=Ã¢Â¤cschu+C	Evaluate	the	following	derivatives:	ddx	(sinh	(x2))	ddx	(coshx)	2ddx	(coshx)	2	Using	the
formulas	in	Table	6.2	and	the	chain	rule,	we	get	ddx	(sinh)	(x2))	=cosh	(x2)	Ã	̈Â·2xddd	x	(sinh	(x2))	=cosh	(x2)	Ã	̈2x	ddx	(coshx)	2=2coshxsinhxddx	(coshx)	2=2coshxsinhx	Evaluate	the	following	derivatives:	ddx	(tanh	(x2+	3x))	ddx	(tanh	(x2+3x))	ddx)	(1	(sinhx)	2)	ddx	(1	(sinhx)	2)	Evaluate	the	following	integrals:	Ã¢Â”xcosh	(x2)	dxÃ¢Â”t	anhxdx	We
can	use	the	u	substitution	in	both	cases.	Leave	u=x2.u=x2.	Then,	du=2xdxdu=2xdx	e	Ã¢Â”xcosh	(x2)	dx=Ã¢Â”12coshudu=12sinhu+C=12sinh	(x2)	+C.Ã¢Â”xcosh	(x2)	dx=Ã¢Â”12coshudu=12sinhu+C=12sinh	(x2)	+C.	Leave	u=coshx.u=coshx.	Then,	du=sinhxdxdu=sinhxdx	and
Ã¢Â”tanhxdx=Ã¢Â”sinhxcoshxdx=Ã¢Â”1udu=ln|udu=udu=udu=udu=udu=	that	COSHX>	0Coshx>	0	For	all	x,	x,	so	we	can	eliminate	the	signs	of	absolute	value	and	get	Ã	¢	Â	»TANHXDX	=	LN	(COSHX)	+	C.Ã	¢	Â»	TANHXDX	=	LN	(COSHX)	+	C.	Evaluate	the	following	integral:	Ã	¢	Â	»sinh3xcoshxdxÃ	¢	Â»	sinh3xcoshxdx	Ã	¢	Â	»Sech2	(3x)	DXÃ	¢	Â»
Sech2	(3x)	DX	observing	the	graphics	of	the	hyperbolic	functions,	let's	see	that	with	the	Appropriate	range	restrictions,	all	have	investors.	Most	necessary	field	restrictions	can	be	identified	by	carefully	examining	the	graphs.	The	domains	and	intervals	of	the	inverse	hyperbolic	functions	are	summarized	in	the	following	table.	SINHÃ	¢	â	¢	1xsinhÃ	¢	â
¢	¢	¢	1x	(¢	âžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžâžÂŽ	(¢	¢	Âžâžâž)	(Ã	¢	âžÃ	¢	âžâžâž	¢	¢	âžâžâžÃ	¢	âžâžâžâž1xcoshÃ	¢	âžâžâžâžâž1x	[1,	Ã	¢	âžâžâž)	[1,	Ã	¢	âžâžÂž)	[0,	Ã	¢	ââr)	[0,	Ã	¢	âââžâžâž)	tanhÃ	¢	âžâž1xtanhÃ	¢	Â	Žâž1x	(Ã	¢	âž1,1)	(Ã	¢	âžâžâž	¢	¢	ÂŽ)	(Ã	¢	âžâžâžâžâžâžâžâžâžâžâžâžÂž1xcothÃ	¢
Âžâžâž1x	(Ã	¢	âžâžâžâž	¢	¢	âž1)	Ã	¢	âža	(1,	Ã	¢	âžâžâžâž)	(Ã	¢	âÃ	¢	Â	¢	â	¢,	Ã	¢	â	¢	1)	Ã	¢	â	¢	a	(1,	Ã	¢	¢	¢)	(Ã	¢	âžâžâžâžâž	¢	0)	Ã	¢	âža	(0,	Ã	¢	ÂŽ)	SechÃ	¢	Âžâž1xsechÃ	¢	âžâžâžâž1x	(0,	1]	(0,	1]	[0,	Ã	¢	âžâžâž)	[0,	Ã	¢	âžâžâžâž)	cschÃ	¢	âžâžâ	Ž1xc	schÃ	¢	â	¢	â	¢	¢	¢	1x	(Ã	¢	¢	¢	¢	¢	¢	¢	a	(0,	Ã	¢	â	¢	â	¢	¢	¢	â	¢,	0)	Ã	¢	¢	at	(0,	¢	â	¢	â	¢	â	¢,	0)	Ã	¢	â	¢	a	(0,
Ã	¢	â	¢	¢	¢)	(¢	â	¢	â	¢	¢	¢	¢	¢	â	¢	¢,	0)	Ã	¢	â	¢	A	(0,	Ã	¢	â	¢	¢	¢)	Table	6.3	Domains	and	ranges	of	the	hyperbolic	functions	reverse	The	graphs	of	the	inverse	hyperbolic	functions	are	shown	in	the	following	figure.	Figure	6.82	Graphs	of	reverse	hyperbolic	functions.	To	find	the	derivatives	of	reverse	functions,	we	use	implicit	differentiation.	We	have	y	=
sinhÃ	¢	â¤1xsinhy	=	xddxsinhy	=	ddxxcoshydydx	=	1.y	=	sinhÃ	¢	â¤1xsinhy	=	xddxxcoshydydx	=	1.	Remember	that	COSH2YÃÃ	¢	Â¤SINH2Y	=	1,	COSH2YÃ	¢	Â¤SINH2Y	=	1,	COSHY	=	1	+	SINH2Y.COSHY	=	1	+	SINH2Y.	Then,	dydx	=	1coshy	=	11	+	sinh2y	=	11	+	x2.dydx	=	1coshy	=	11	+	sinh2y	=	11	+	x2.	We	can	derive	differentiation	formulas
for	other	esperbolic	functions	reverse	in	the	same	way.	These	differentiation	formulas	are	summarized	in	the	following	table.	f	(x)	f	(x)	ddxf	(x)	ddxf	(x)	Sinha	1xsinhÃ	¢	Â	¢	Â	1x	11	+	x211	+	x2	coshÃ	1xcoshÃ	¢	Â	¢	Â	Â	Â	1x1xtan	1x	11x211x211x1x2x1x1x2x1x2x1x1x2x1x1x2x1x1x2x1x1x2	csch1x1x2	csch1x1x1x2	csch1x1x1x1x2	csch1x1x1x1x1x1x2	1
|	1	+	x2	»1	|	1	+	x2»	1	|	x1	+	x2	Table	6.4	derivatives	of	the	inverse	hyperbolic	Note	that	the	derivatives	of	ethanol	and	ethanol	are	the	same.	Thus,	when	we	integrate	1/(1x2),1/(1x2),	we	need	to	select	the	proper	antiderivative	based	on	the	domain	of	the	functions	and	the	values	of	x.x.	Integration	formulas	including	the	inverse	hyperbolic	functions
are	summarized	as	follows.	The.."1u1+u2du=1-124u-124du?	"ItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItItIt.....W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-
W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-W-	EvaEvaEvaEvaEvaEvaEvaEvaEvaEvaEvaEvaEvaEvaEvaEvaEvaEvaEvaEvaEvaEvaEvathe	following	derivatives:
ddx(1(x3))ddx(1(x3))ddx(2x)2ddx(2x)2x(2xxxxxxxxxxxxx(2xxxxxxxxxxxx(2xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx()2	Using	the	formulas	in	Table	6.4	and	the	chain	rule,	we	obtain	the	following	results:
2222222222222222222222222222222222222222222222222222222d222d22d2d2d2d22d2d2d22d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2d2we	have	"14x2dx=12u2d1du=12cosh1u+C=12cosh1(2x)	+C.	Leave	us=3x.u=3x.	Then,	go=3dxx3dx
and	we	get"12x1x2x2dx=121212122222222222222222222222222222222222222x.u=222222222222222222x.u=333333d333333333333333333333333333333333333333333333333333333xxxxxx111x11x1x1x1x1x1x1x1x1x1x1xEvaluate	in	the	following	integers:	A	physical	application	of	hyperbolic	functions	involves	hanging	cables.	If	a	uniform
density	cable	is	suspended	between	two	supports	without	any	load	other	than	its	own	weight,	the	cable	forms	a	curve	called	a	chain.	High	voltage	electric	lines,	chains	hanging	between	two	poles	and	threads	of	a	web	They	form	chains.	The	figure	shows	chains	hanging	on	a	row	of	posts.	Figure	6.83	Chains	between	these	messages	takes	the	form	of	a
chain.	(Credit:	OKFoundryCompanyCompany	work	modification,	Flickr)	Hypertolic	functions	can	be	used	to	model	chains.	In	particular,	the	functions	of	the	Y	=	ACOSH	(X	/	A)	module	Y	=	Acosh	(X	/	A)	are	chain	trees.	Figure	6.84	shows	the	graph	of	y	=	2cosh	(x	/	2)	.y	=	2cosh	(x	/	2).	Figure	6.84	A	hypertobic	function	of	the	cosine	forms	the	shape	of
a	chain.	Hiring	a	hanging	cable	has	the	10cosh	shape	(x	/	10)	10cosh	(x	/	10)	for	Ã	¢	'15	Â	€	œ115,	Ã	¢	'15	â	€	œâ	€	â	€	¢	15,	where	XX	is	measured	standing.	Determines	the	length	of	the	cable	(standing).	It	calls	from	section	2.42.4	which	the	formula	for	the	length	of	the	arc	is	of	the	arc	length	=	Ã,	Â	«A	b	1	+	[f	Ã	¢	â,¬	â²	(x)]	2	d	x.	Arc	length	=	Â	«A
b	1	+	[f	Ã	¢	â,¬	â²	(x)]	2	d	x.	We	f	(x)	=	10cosh	(x	/	10),	f	(x)	=	10cosh	(x	/	10),	then	fÃ	¢	â,¬	â²	(x)	=	sinh	(x	/	10)	.fÃ	¢	â,¬	Â²	(	x)	=	Sinh	(X	/	10).	Thus	arc	length	=	Â	«A	b	1	+	[f	Ã	¢	â,¬	â²	(x)]	2	d	x	=	â	â	â	Ã,	'15	15	1	+	sinh	2	(x	10)	d	x.	Arc	length	=	Ã,	â	â	«A	B	1	+	[F	Ã	¢	â,¬	â²	(x)]	2	d	x	=	Ã,Â«	Ã,	'15	15	1	+	sinh	2	(x	10)	d	x.	Now	remember	that	1	+
sinh2x	=	cosh2x,	1	+	sinh2x	=	cosh2x,	so	we	have	bow	length	=	Ã,	â	â	â	â	Ã,	15	15	1	+	sinh	2	(x	10)	dx	=	Ã,Â	«ã,	'15	15	Cosh	(X	10)	DX	=	10	Sinh	(X	10)	|	Ã,	15	15	=	10	[sinh	(3	2)	ã,	'sinh	(ã,'	3	2)]	=	20	sinh	(3	2)	Ã	¢	â	€	42,586	ft.	Arc	length	=	Ã,	â	â	â	â	â	â	â	â	â	Ã,	15	15	1	+	sinh	2	(x	10)	d	x	=	Ã,Â	«ã,	'15	15	cosh	(x	10)	d	x	=	10	sinh	(x	10)	|	Ã,	15	15	=
10	[sinh	(3	2)	ã,	'sinh	(ã,'	3	2)]	=	20	sinh	(3	2)	Ã	¢	â	€	42,586	ft.	Hiring	a	suspended	cable	has	the	15cosh	shape	(X	/	15)	15Cosh	(X	/	15)	for	Ã	¢	'20	â	€	œÂ¤20.Ã,20	â	€	œÂ¤20.	Determines	the	length	of	the	cable	(standing).	Section	6.9	Exercises	377.	[T]	Find	expressions	for	Coshx	+	SinhxCoshx	+	Sinhx	and	CoshxÃ	¢	'Sinhx.CoshxÃ	¢'	Sinhx.	Use	a
calculator	to	graph	these	features	and	make	sure	your	expression	is	correct.	378.	From	the	definitions	of	Cosh	(X)	Cosh	(X)	Sinh	(x),	Sinh	(X),	finds	their	anti-divatives.	379.	shows	that	so	that	(x)	so	(x)	and	sinh	(x)	sinh	(x)	satisfy	y	...	=	y.yÃ	¢	â,¬	Â³	=	y.	380.	Use	the	quotient.	quotient.	to	verify	that	Tanh	(x)	226;ÂÂ2=sech2	(x).tanh	(x)	226;ÂÂ2=sech2
(x).	381.	Derive	cosh2	(x)	+sinh2	(x)	=cosh	(2x)	cosh2	(x)	+sinh2	(x)	=cosh	(2x)	from	the	definition.	382.	Take	the	derivative	of	the	previous	expression	to	find	an	expression	for	sina	(2x).sina	(2x).	383.	Prove	sina	(x+y)	=sina	(x)	cosh	(y)	+cosh	(x)	sina	(y)	sina	(x+y)	=sina	(x)	cosh	(y)	+cosh	(x)	sina	(y)	by	changing	the	expression	to	exponentials.	384.
Take	the	derivative	of	the	previous	expression	to	find	an	expression	for	cosh	(x+y).cosh	(x+y).	For	the	following	exercises,	find	the	derivatives	of	the	given	functions	and	plot	them	together	with	the	function	to	ensure	the	correct	answer.	385.	386.	387.	388.	[T]	sinh	(n	(n.x)	],	sinh	(n.x)	]	389.	[T]	cosh2	(x)	+sinh2	(x)	cosh2	(x)	+sinh2	(x)	390.	T]	cosh2	(x)
226;	sinh2	(x)	391.cosh2	(x)	392.	[T]	1+tanh	(x)	1Ã¢Ẫh	(x)	1+tanh	(x)	1Ã¢Ẫh	(x)	393.	394.	[T]	In	(sech	(x)	+tanh	(x)	]	In	(sech	(x)	+tanh	(x)	]	For	the	following	exercises,	find	the	antiderivatives	for	the	given	functions.	395.	cosh	(2	x	+	1)	cosh	(')	2	x	+1)	396.	Tanh	(3	x	+2)	tanh	(3	x	+2)	397.	x	cosh	(x	2)	x	cosh	(x	2)	398.	3	x	3	tanh	(x	4)	3	x	3	tanh	(x	4)
399.	Cosh	2	(x)	sinh	(x)	cosh	2	(x)	sinh	(x)	400.	Tanh	2	(x)	sech	2	(x)	tanh	2	(x)	sech	2	(x)	401.	sina	(x)	1	+cosh	(x)	sina	(x)	1	+cosh	(x)	402.	403.	cosh	(x)	+	sinh	(x)	cosh	(x)	+	sinh	(x)	404.	(cosh	(x)	+	sinh	(x))	n	(cosh	(x)	x)	+	sinh	(x))	n	For	the	following	exercises,	find	the	derivatives	for	the	functions.	405.	tanh	is	(=4	x)	tanh	is	(=4	x)	406.	sina	is	(x	2)
sina	is	(x	2)	407.	sinhà£raid	(cosh	(x))	in	hà£Öo;	cosh	(x))	408.	coshà£Â	(x	3	Â¢Â	(x	3)	409.69	Tanhà£Â	('~~~Â~Â~~Â~	(=x)	410.	and	sinh	¤	(x)	and	sina	¤	¤	¤	¤	¤	¤	¤	¤	¤	¤	¤	¤	¤	In	(tanh	Ã¢ÂÀ	(x))	in	(tanhà£ÂÀ	(x))	For	the	following	exercises,	find	antiderivatives	for	functions.	412.	D	x	4	x	2	d	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	2,413.	D	x	has	2	is	2
is;	x	2	is	d	x	has	2	is;	x	2414.6;	d	x	x	2	+1	is	d	x	x	x	2	+	1	415.	X	x	x	x	x	x	x	x	x	2+1x	x	x	x	x	x	x	2+	1	416.	What?	x	x	x	x	x	x	x	x	x	x	What?	x	2~~~~~~~~~~	"X"	and	"x"	and	"2"	x?	1x	and	x	and	2x;	1	418.6;	Aah!	What?	Two	x	x	four?	2	x	x	x	x;	419.	Show	that	v(t)=gtanh((g)t)v(t)=gtanh((g)t)	meets	this	equation.	420.	Derives	the	previous	expression	by
integrating	two;	v2=en.	421.	[T]	Estimate	how	much	a	body	fell	in	1212	seconds	by	finding	the	area	under	the	v(t).v(t)	curve.	For	the	following	exercises,	use	this	scenario:	a	cable	hanging	below	its	weight	has	an	S=dy/dxS=dy/dx	slope	that	meets	dS/dx=c1+S2.dS/dx=c1+S2.	The	constant	cc	is	the	ratio	between	cable	density	and	voltage.	422.	Shows
that	S=sina(cx)S=sina(cx)	meets	this	equation.	423.	Integrate	dy/dx=sinh(c	x)dy/dx=sinh(cx)	to	find	the	cable	height	y(x)y(x)	if	y(0)=1/c.y(0)=1/c.	424.	Draw	the	cable	and	determine	how	far	it	falls	to	x=0.x=0.	For	the	following	exercises,	solve	any	problem.	425.	[T]	A	chain	pends	from	two	positions	22	m	apart	to	form	a	chain	described	in	equation
y=2cosh(x/2)226;	What?	1.y=2cosh(x/2)226;.	Find	the	chain-link	slope	at	the	left	fence	post.	426.	[T]	A	chain	swings	from	two	poles	to	four	meters	in	order	to	form	a	chain	described	in	equation	y=4cosh(x/4)226;	3.y=4cosh(x/4)226;.	Find	the	total	length	of	the	chain	(arc	length).	427.	[T]	A	high	voltage	power	line	is	a	chain	described	by
y=10cosh(x/10).y=10cosh(x/10).	Find	the	ratio	between	the	area	under	the	chain	and	the	length	of	the	arc.	What	did	you	notice?	428.	A	telephone	line	is	a	catenaria	described	by	y=acosh(x/a).y=acosh(x/a).	Find	the	ratio	between	the	area	under	the	chain	and	the	length	of	the	arc.	Do	you	confirm	your	answer	to	the	previous	question?	429.
Demonstrates	the	formula	for	the	derivative	of	y=sinh	1(x)y=sinha;	1(x)	differentiating	x=sinh(y).x=sinh(y).	(Suggestion:	Use	trigonometric	identities.)	430.	Prove	the	formula	for	the	derivative	of	y	=	cosh1	(x)	y	=	cosh1	(x)	by	differentiating	x	=	cosh	(y).x	=	cosh	(y).	(Tip:	use	hyperbolic	trigonometric	identities.)	431.	Prove	the	formula	for	the
derivative	of	y	=	sechÃ¢’1	(x)	y	=	sechÃ¢’1	(x)	by	differentiating	x	=	sech	(y).x	=	sech	(y).	(Tip:	use	hyperbolic	trigonometric	identities.)	432.	Prove	that	(cosh	(x)	+	sinh	(x))	n	=	cosh	(nx)	+	sinh	(nx).	(Cosh	(x)	+	sinh	(x))	n	=	cosh	(nx)	+	sinh	(nx).	433.	Prove	the	expression	for	SinhÃ¢’1	(x).sinhÃ¢’1	(x).	Multiply	x	=	sinh	(y)	=	(1/2)	(EyÃ¢’eÃ¢’y)	x	=	sinh
(y)	=	(1/2)	(EyÃ¢’eÃ¢’y)	of	2ey2ey	and	solve	for	y.Y.	Does	your	expression	match	the	textbook?	434.	Prove	the	expression	for	coshÃ¢’1	(x).coshÃ¢’1	(x).	Multiply	x	=	cosh	(y)	=	(1/2)	(EyÃ¢’eÃ¢’y)	x	=	cosh	(y)	=	(1/2)	(EyÃ¢’eÃ¢’y)	of	2ey2ey	and	solve	for	y.Y.	Does	your	expression	match	the	textbook?
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