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Equation	of	a	cone	in	3d

Content	The	proof	of	this	formula	can	be	proved	by	the	volume	of	the	revolution.	Let's	consider	a	proper	circular	cone	rrr	and	hhh	height.	The	inclined	height	equation	is	y=rhxy=\dfrac{r}{h}xy=hr	x.	Then	the	volume	of	the	cone	is	S=∫0hπy2dx=π∫0h(rhx)2dx=πr2h2∫0hx2dx=πr2h2∞x33=πr2h2∞h3χ13πr2h.	D\beinallinea.	S&=\int_0^h	\pi	y^2dx\=&pi\int_0^h	left(\dfrac{r}{h}x\right)^2dx=&dfrac{\pi	r^2}
{\^2}\int_0^h	x^2dx\=\&left.	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	We	draw	a	representative	disc	that	has	RRR	radius	and	width	Δy\Delta	yΔy.	The	height	of	our
record	is	yyyy.	The	volume	of	the	representative	disk	is	Vdisk=πR2ΔyV_\text{disk}=\pi	R^2\Delta	yVdisk	=πR2Δy.	We	must	have	RRR	in	terms	of	yyyy,	so	we	must	find	the	relationship	between	RRR	and	yyy,	that	is,	find	R(y)R(y)R(y)R(y).	As	the	design	suggests,	RRR	is	a	linear	function	of	yyyy,	then	R(y)=my+bR(y)=my+bR(y)=my+b.	We	know	that	R(0)=rR(0)=rR(0)=r	and	R(h)=0R(h)=0R(h)=0R(h)=0.	(a)
the	number	of	people	who	are	in	the	same	category	(a)	the	number	of	persons	who	are	in	the	same	category	(a)	the	number	of	persons	who	are	in	the	same	category	(a)	the	number	of	persons	who	are	in	the	same	category	(a)	the	number	of	persons	who	are	in	the	same	category	(a)	the	number	of	persons	who	are	in	the	same	category	(a)	the	number	of	persons	who	are	in	the	same	category	(a)	>	>	>	>	>	>
>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	We	can	generalize	the	notion	of	a	cone	so	that	any	simple	closed,	circular	or	not	curve	can	be	the	basis	of	a	cone.	So	the	pyramids	are	cones	as	well.
We	can	further	liberalize	the	definition	to	allow	the	tip	of	a	cone	not	to	be	directly	above	the	center	of	its	base;	That	is,	a	cone	can	be	oblique	instead	of	right.	The	cones	of	the	same	height	whose	bases	have	the	same	area	also	have	the	same	volume,	because	their	cross	section	slices	have	the	same	area	at	each	height	(where	the	height	means	distance	from	the	base	plane;	this	is	an	application	of	the	principle
of	Knights).	So	we	can	derive	a	formula	for	the	volume	of	a	cone	of	any	shaped	base	if	we	can	do	it	for	a	one-shaped	base.	And	it's	easy	to	do	it	in	case	of	square.	Six	hhhh	height	pyramids	whose	bases	are	square	in	length	2h2h2h	can	be	assembled	in	a	cube	in	side	2h2h2h2h.	Thus	the	volume	of	each	is	8h36\frac{8h^3}{6}68h3	or	13Ah\frac{1}{3}{3}Ah31	Ah,	where	AAA	is	the	area	of	its	base.	Scaling	any
object	in	a	single	size	affects	its	volume	linearly,	then	a	square-based	pyramid	of	any	HHH	height	with	AAA	base	area	has	the	volume	13Ah\frac{1}{3}{3}Ah31	Ah	times	the	scaling	factor	Hh\frac	Hhhh,	producing	13AH\	AH31	AH.	It	follows	that	a	cone	of	any	form	has	as	its	volume	a	third	time	the	area	of	its	base	times	its	height.	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>
>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	What's	the	radius	of	his	base?	Denote	the	base	radius.	Then,	13πr2×6=200π	.	r2=100	.	r=10.	D\dfrac{1}{3}\pi	r^2\times6=200\pi\implies	r^2=100\implies	r=10.\	_\square31	πr2×6=200π.r2=100.r=10.
Dthe	volume	of	a	cone	with	inclination	height	252525	and	radius	of	the	base	24242424.	Leave	the	height	and	height	of	the	cone	respectively,	l=h2+r2252=h2+242h2=49h=7.\begin{aligned}	l&=\sqrt	{h^2	+	r^2}\	25^2&===2==2==2=the	volume	of	the	cone	is	13π×242×7=1344π.	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>
>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	The	sand	falls	at	a	rate	of	50	mm	cubes	per	second.	How	long	do	you	have	to	answer	the	question?	Use	the	formula	for	the	volume	of	the	cone	to	find	the	volume	of	the	sand	in	the	timer:	V=13πr2h=13π∞102χ800π.V=\dfrac{1}{3}\pi	R^2h=\dfrac{1}
{3}\pi\cdot10^2\cdot24=800\pi.V=31	πr2hχ31	πθ10	The	volume	of	the	sand	is	800π800\pi800π	cubic	mm.	To	find	the	amount	of	time	it	is	necessary	to	answer	the	question,	multiply	the	volume	for	the	rate	in	which	the	sand	falls:	800π×150=16π≈50.265	(seconds).	D800\pi\times\dfrac{1}{50}=16\pi\approx	50.265\text{(seconds)}.\\\\\\\\\\\\\\\\square800π×501=16π≈50.265	(seconds).	□	We	have	explored
vector	and	vector	operations	in	three-dimensional	space,	and	have	developed	equations	to	describe	lines,	planes	and	spheres.	In	this	section,	we	use	our	knowledge	of	planes	and	spheres,	which	are	examples	of	three-dimensional	figures	called	surfaces,	to	explore	a	variety	of	other	surfaces	that	can	be	graphite	in	a	three-dimensional	coordinate	system.	The	first	surface	we'll	examine	is	the	cylinder.	Although
most	people	immediately	think	of	a	hollow	pipe	or	a	soda	straw	when	listening	to	the	word	cylinder,	here	we	use	the	broad	mathematical	meaning	of	the	term.	As	we	have	seen,	cylindrical	surfaces	should	not	be	circular.	A	rectangular	heating	duct	is	a	cylinder,	as	is	a	rolled	yoga	mat,	whose	cross	section	is	a	spiral	shape.	In	the	two-dimensional	coordinate	plane,	the	equation	\(x^2+y^2=9\)	describes	a
circle	centered	at	the	origin	with	radiusIn	three-dimensional	space,	this	same	equation	represents	a	surface.	Images	copies	of	a	circle	stacked	above	the	other	centered	on	the	axis	\(z\)	(Figura	\(\PageIndex{1}\)),	forming	a	cableWe	can	then	build	a	cylinder	from	the	set	of	parallel	lines	to	the	\(z\)	axis	that	passes	through	the	circle	\(x^2+y2=9\)	in	the	\(xy\	plane,	as	shown	in	the	figure.	In	this	way,	any	curve
in	one	of	the	coordinate	planes	can	be	extended	to	become	a	surface.	Figure	\(\PageIndex{1}\):	In	the	three-dimensional	space,	the	graph	of	the	equation	\(x^2+y^2=9\)	is	a	cylinder	with	radius	\(3\)	centered	on	the	axis	\(z\).	It	continues	indefinitely	in	positive	and	negative	directions.	Definition:	cylinders	and	decisions	A	set	of	lines	parallel	to	a	certain	line	passing	through	a	certain	curve	is	known	as	a
cylindrical	surface,	or	cylinder.	Parallel	lines	are	called	decisions.	From	this	definition,	we	can	see	that	we	still	have	a	cylinder	in	three-dimensional	space,	although	the	curve	is	not	a	circle.	Any	curve	can	form	a	cylinder,	and	the	decisions	that	make	up	the	cylinder	can	be	parallel	to	any	date	line	(Figure	\(\PageIndex{2}\)).	Figure	\(\PageIndex{2}\):	In	the	three-dimensional	space,	the	graph	of	the	equation	\(
z=x^3\)	is	a	cylinder,	or	a	cylindrical	surface	with	the	decisions	parallel	to	the	\(y\	axis.	Example	\(\PageIndex{1}\):	Keep	graphs	of	the	following	cylindrical	surfaces.	\(	x^2+z^2=25\)\(	z=2x^2−y\)\(	y=\sin	x\)	Solution	a.	The	\(	y\)	variable	can	take	any	value	without	limit.	Therefore,	the	lines	that	govern	this	surface	are	parallel	to	the	\(y\	axis).	The	intersection	of	this	surface	with	the	\(xz\)	plane	forms	a
circle	centered	at	the	origin	with	radius	\(5\)	(see	figure	\(\PageIndex{3}\)).	Figure	\(\PageIndex{3}\):	The	graph	of	the	equation	\(x^2+z^2=25\)	is	a	cylinder	with	a	radius	\(5\)	centered	on	the	axis	\(y\).	b.	In	this	case,	the	equation	contains	all	three	variables	—\(	x,y,\)	and	\(	z\)—	so	that	none	of	the	variables	may	vary	arbitrarily.	The	easiest	way	to	view	thisis	to	use	a	computer	graph	utility	(Figure	\
(\PageIndex{4}\)).	Figure	\(\PageIndex{4}\)	C.	In	this	equation,	the	variable	\(	z\)	can	take	anywithout	limits.	Therefore,	the	lines	that	make	up	this	surface	are	parallel	to	the	axis	(z\).	The	intersection	of	this	surface	with	the	xy-plane	contours	curve	\(	y=\sin	x\)	(Figure)	Figure	(PageIndex{5:})	The	graph	of	the	equation	\(	y=\sin	x\)	is	formed	by	a	series	of	parallel	lines	to	the	axis	(z\)	passing	through	the
curve	\(	y=\sin	x\)	in	the	plane	(xy\).	Exercise	\(	PageIndex{1:})	Sketch	or	use	a	graph	tool	to	display	the	cylindrical	surface	graph	defined	by	the	equation	\(	z=y^2\)	Hit	The	variable	\(	x\)	can	take	any	value	without	limit.	Answer	When	drawing	surfaces,	we	saw	that	it	is	useful	to	sketch	the	intersection	of	the	surface	with	a	plane	parallel	to	one	of	the	coordinate	planes.	These	curves	are	called	traces.	We	can
see	them	in	the	plot	of	the	cylinder	in	Figure	(PageIndex{6}.)	Definition:	traces	The	traces	of	a	surface	are	the	cross	sections	created	when	the	surface	intersects	a	plane	parallel	to	one	of	the	coordinate	planes.	The	traces	are	useful	for	tracking	cylindrical	surfaces.	For	a	three-dimensional	cylinder,	however,	only	a	set	of	tracks	is	useful.	Note,	in	Figure	(PageIndex{6,)}	that	the	graph	track	of	\(	z=\sin	x\)	in
the	xz	plane	is	useful	in	the	construction	of	the	chart.	The	track	in	the	xy	plane,	however,	is	only	a	series	of	parallel	lines,	and	the	track	in	the	yz	plane	is	simply	a	line.	Figure	(PageIndex{6:})	(a)	This	is	a	view	of	the	graph	of	the	equation	\(	z=\sin	x\.)	(b)	To	find	the	chart	track	in	(xz\)-piano,	set	\(	y=0\.)	The	track	is	simply	a	two-dimensional	sine	wave.	The	cylindrical	surfaces	are	formed	by	a	series	of	parallel
lines.	Not	all	surfaces	in	three	sizes	are	built	in	a	simple	way,	however.	Now	we	explore	more	complex	surfaces,	and	traces	are	an	important	tool	in	this	survey.	We	have	learned	on	surfaces	in	three	sizes	described	by	first-order	equations;	these	arePlans.	Some	other	common	types	of	surfaces	can	be	described	by	second-order	equations.	We	can.These	surfaces	as	three-dimensional	extensions	of	the	conical
sections	we	discussed	earlier:	The	ellipse,	the	parable	and	the	hyperbola.	Definition:	square	surfaces	and	conical	sections	The	square	surfaces	are	the	graphs	of	equations	that	can	be	expressed	in	the	form	\[Ax^2+By^2+Cz^2+Dxy+Exz+Fyz+Gx+Hy+Jz+K=0.\]	When	a	square	surface	intersects	a	coordinate	plane,	the	track	is	a	conical	section.	An	ellipsoid	is	a	surface	described	by	an	equation	of	the	form	\
(\dfrac{x^2}{a^2}+\dfrac{y^2}{b^2}+\dfrac{z^2}{c^2}=1.\)	Set	\(	x=0\)	to	see	the	trace	of	the	ellipsoid	in	the	yz	plane.	To	view	the	tracks	in	the	\(xy\)-	and	\(xz\),	set	\(	z=0\)	and	\(	y=0\),	respectively.	Note	that,	if	\(a=b\),	the	track	in	\(xy\)-plane	is	a	circle.	Similarly,	if	\(a=c\),	the	track	in	\(xz\)-plane	is	a	circle	and,	if	\(b=c\),	the	track	in	\(yz\)-plane	is	a	circle.	A	sphere,	then,	is	an	ellipsoid	with	\
(a=b=c.\)	Example	\(\PageIndex{2}\):	Using	an	ellipsoid	for	the	ellipsoid	Solution	Start	by	sketching	the	tracks.	To	find	the	track	in	the	xy	plan,	set	\(	z=0:	\dfrac{x^2}{2}+\dfrac{y2}{3^2}=1\)	(Figura	\(\PageIndex{7}\)).	To	find	other	tracks,	first	set	\(	y=0\)	and	then	set	\(	x=0.\)	Figure	\(\PageIndex{7}\):	(a)	This	graph	represents	the	trace	of	the	equation	\dfrac{x^2}{2}+\dfrac{y^2}{3^2}+\dfrac{z^2}
{5^2}=1\)	in	the	\(xy\)	plane	when	we	set	\(	z=0\).	(b)	When	we	set	\(	y=0\),	we	get	the	trace	of	the	ellipsoid	in	the	\(xz\	plane),	which	is	an	ellipse.	(c)	When	we	set	\(	x=0\),	we	get	the	trace	of	the	ellipsoid	in	the	\(yz\	plane),	which	is	also	an	ellipse.	Now	that	we	know	which	traces	of	this	solid	aspect,	we	can	sketch	the	surface	in	three	dimensions	(Figure	\(\PageIndex{8}\)).	Figure	\(\PageIndex{8}\):	a)	The
traces	provide	a	picture	for	the	surface.	(b)	The	center	of	this	ellipsoid	is	the	origin.	The	trace	of	an	ellipsoid	is	an	ellipseevery	every	onecoordinate	plans.	However,	this	should	not	be	the	case	for	all	square	surfaces.	Many	square	surfaces	have	traces	that	are	different	types	of	conical	sections,	and	this	is	usually	indicated	by	the	surface	name.	For	example,	if	a	surface	can	be	described	by	an	equation	of	the
module	\[\dfrac{x^2}{a}2}+\dfrac{y^2}{b^2}=\dfrac{z}{c}\]	Then	we	call	that	surface	an	elliptical	paraboloid.	The	track	in	the	xy	plane	is	an	ellipse,	but	the	traces	in	the	xz	plane	and	yz	plane	are	parables	(Figure	\(\PageIndex{9}\)).	Other	elliptical	paraboloids	may	have	other	orientations	simply	by	swapping	variables	to	give	us	a	different	variable	in	the	linear	term	of	the	equation	\(\dfrac{x^2}
{a^2}+\dfrac{z^2}{c^2}=\dfrac{y}{b}\)	or	\dfrac{2}{2}{2}{2}{2}{2}{2}{2}{2}{2}{2}{2}{b^2}\d	This	quadrica	surface	is	called	elliptical	paraboloid.	Example	\(\PageIndex{3}\):	Identify	the	traces	of	the	elliptical	paraboloid	\(x^2+\dfrac{y}{2}=\dfrac{z}{5}\).	To	find	the	track	in	the	\(xy\	plan),	set	\(	z=0:	x^2+\dfrac{y}{2^2}=0.\)	The	track	in	the	\(	z=0\)	plane	is	simply	a	point,	the	origin.	Since	a
single	point	does	not	tell	us	what	the	form	is,	we	can	move	the	\(z\	axis	to	an	arbitrary	plan	to	find	the	form	of	other	traces	of	the	figure.	The	plot	\(	z=5\)	is	the	graph	of	the	equation	\(	x^2+\dfrac{y^2}{2^2}=1\),	which	is	an	ellipse.	In	the	\(xz\)	plan	the	equation	becomes	\(	z=5x^2\).	The	track	is	a	parable	in	this	plane	and	in	any	plane	with	the	equation	\(	y=b\).	In	parallel	planes	on	the	\(yz\	plane),	the
tracks	are	also	parables,	as	we	can	see	in	Figure	\(\PageIndex{10}\).	Figure	\(\PageIndex{10}\):	(a)	The	paraboloid	(x^2+\dfrac{y^2}{2}=\dfrac{z}{5}\).	(b)	The	track	on	the	floor	\(	z=5\).	(c)	The	track	in	the	\(xz\	plan).	(d)	The	track	in	the	\(yz\	plan).	Exercise	\(\PageIndex{2}\):	A	hyperboloid	of	a	sheet	is	any	surface	that	can	be	described	with	an	equation>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>
>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	the	parallel	tracks	on	the	plane	(xy)	are	ellipses	and	the	parallel	tracks	on	the	planes	(xz-)	and	(yz)	are	hyperbole.	in	particular,	the	plan	track	is	ellipsed	\(*2}=1,\)	and	the	plan	track	^\2	is
hyperbola\^2}	the	hyperboloids	of	a	sheet	have	some	fascinating	properties.	For	example,	they	can	be	built	using	straight	lines,	as	in	the	figure	sculpture	\(\PageIndex{1a}\).	In	fact,	cooling	towers	for	nuclear	power	stations	are	often	built	in	the	form	of	hyperboloid.	The	builders	are	able	to	use	straight	steel	beams	in	the	construction,	which	makes	the	towers	very	strong	during	use	relatively	little	material
(figure	\(\PageIndex{1b}\)).	Figure	\(\PageIndex{11}\):	(a)	a	hyperboloid-shaped	sculpture	can	be	built	of	straight	lines.	(b)	cooling	towers	for	nuclear	power	stations	are	often	built	in	the	form	of	hyperboloid.	example	\(\PageIndex{4}\):	opener	chapter:	finding	the	focus	of	an	energy	parabolic	reflector	that	affects	the	surface	of	a	parabolic	reflector	is	concentrated	at	the	focal	point	of	the	reflector	(figure	\
(\PageIndex{12}\)).	if	the	surface	of	a	parabolic	reflector	is	described	by	equation	\(\dfrac{x^2}{100}+\dfrac{y}{100}=\dfrac{z}{4},\)	where	is	the	focal	point	of	the	reflector?	Figure	\(\PageIndex{12}\):	energy	reflects	the	parabolic	reflector	and	is	collected	at	the	focal	point.	(credit:	modification	of	cgp	grey,	wikimedia	commons)	solution	since	z	is	the	first	power	variable,	the	reflector	axisto	the	\(z\	axis).
The	coefficients	of	\(x^2\)	and	\(	y^2\)	are	equal,	so	the	cross	section	of	the	perpendicular	paraboloid	to	the	\(z\)	axis	is	a	circle.	We	can	consider	a	trace	in	the	xz	plan	or	yz	plan;	the	result	is	the	same.	Setting	\(	y=0\),	the	track	is	a	parable	that	opens	along	the	\(z\	axis,	with	standard	equation	\(x^2=4pz\),	where	\(p\)	is	the	focal	length	of	the	parable.	In	this	case,	this	equation	becomes	\
(x^2=100nette\dfrac{z}{4}=4pz\)	or	\(25=4p\).	Thus	p	is	\(	6.25\)	m,	which	tells	us	that	the	fire	of	the	paraboloid	is	\(6.25\)	m	on	the	axis	from	the	summit.	Since	the	top	of	this	surface	is	the	origin,	the	focal	point	is	\(0.0.6.25).\)	Seventeen	standard	square	surfaces	can	be	derived	from	the	general	equation	\[Ax^2+By^2+Cz^2+Dxy+Exz+Fyz+Gx+Hy+Jz+K=0.\]	The	following	figures	sum	up	the	most
important.	Figure	\(\PageIndex{13}\):	Features	of	the	Common	Square	Surfaces:	Ellipsoide,	Hyperboloid	of	a	sheet,	Hyperboloid	of	two	sheets.	Figure	\(\PageIndex{14}\):	Features	of	the	Common	Square	Surfaces:	Elliptical	cone,	elliptical	paraboloid,	hyperbolic	paraboloid.	Example	\(\PageIndex{5}\):	Identify	the	Square	Surfaces	equations	Identify	the	surfaces	represented	by	the	equations	indicated.	\(
16x^2+9y^2+16z^2=144\)\(9x^2−18x+4y^2+16y−36z+25=0\)	Solution	a.	The	terms	\(x,y,\)	and	\(	z\)	are	all	squared,	and	they	are	all	However,	we	put	the	equation	in	the	standard	form	for	an	ellipsoid	only	to	be	sure.	We	have	16x^2+9y^2+16z^2=144.	onumber\]	Dividing	through	144	gives	\[\dfrac{x^2}{9}+\dfrac{y^2}{16}\dfrac{z^2}{9}=1.	onumber\]	So,	this	is,	in	fact,	an	ellipsoid,	centered	at
the	origin.	b.	First	of	all	we	notice	that	the	term	\(	z\)	is	only	raised	at	the	first	power,	so	this	is	an	elliptical	paraboloid	or	hyperbolic	paraboloid.	It	is	also	noted	that	there	are	terms	\(	x\)	and	\(	y\)	that	are	not	squared,	so	this	quadrical	surface	is	notat	the	origin.	Wecomplete	the	square	to	put	this	equation	in	one	of	the	standard	forms.
==========================================================================================================================================================================================================================================================
This	is	an	elliptical	paraboloid	centered	on	\(	(1,2,0).\)	Exercise	\(\PageIndex{3}\)	Identify	the	surface	represented	by	the	equation	\(9x^2+y^2−z^2+2z−10=0.\)	Observe	the	signs	and	powers	of	\(	x,y\),	and	\(	z\)	terms	Iperboloid	answer	A	set	of	lines	parallel	to	a	certain	line	that	passes	through	a	certain	curve	is	called	a	cylinder,	or	a	cylindrical	surface.	Parallel	lines	are	called	decisions.	The	intersection	of
a	three-dimensional	surface	and	a	plane	is	called	a	trace.	To	find	the	track	in	\(xy\)-,	\(yz\)-,	or	\(xz\)-planes,	set	\(	z=0,x=0,\)	or	\(	y=0,\)	respectively.	The	square	surfaces	are	three-dimensional	surfaces	with	traces	of	conical	sections.	Each	square	surface	can	be	expressed	with	a	shape	equation	\[Ax^2+By^2+Cz^2+Dxy+Exz+Fyz+Gx+Hy+Jz+K=0.	onumber\]	To	sketch	the	graph	of	a	square	surface,	it
begins	to	draw	the	traces	to	understand	the	picture	of	the	surface.	The	important	square	surfaces	are	summarized	in	the	figures	\(\PageIndex{13}\)	and	\(\PageIndex{14}\).	\(\PageIndex{14}\).	
equation	of	a	cone	in	3d	geometry.	general	equation	of	a	cone	in	3d
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