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...........................................................................	36	Function	table	..................................................................Examples	Each	section	is	followed	by	instructions	for	keystroke	examples	that	demonstrate	the	TI-30XS	MultiView	and	TI-30XB	MultiView	functions.	All	references	in	this	manual	will	refer	to	the	TI-30XS	MultiView,	but	are	also	applicable	for	the
TI-30XB	MultiView.	Examples	assume	all	default	settings,	as	shown	in	the	Modes	section.	For	more	activities	and	examples,	see	the	TI-30XS	MultiView	Teacher	Guide	available	at	education.ti.com/	guides.Home	screen	On	the	Home	screen,	you	can	enter	mathematical	expressions	and	functions,	along	with	other	instructions.	The	answers	are	displayed
on	the	Home	screen.	The	TI-30XS	MultiView	screen	can	display	a	maximum	of	four	lines	with	a	maximum	of	16	characters	per	line.	For	entries	and	expressions	of	more	than	16	characters,	you	can	scroll	left	and	right	(!and	")	to	view	the	entire	entry	or	expression.	An	entry	or	menu	displays	beyond	16	digits.	Press	!	or	"	to	scroll.	2nd	functions	%	Most
keys	can	perform	two	functions.	The	primary	function	is	indicated	on	the	key	and	the	secondary	function	is	displayed	above	it.	Press	%	to	activate	the	secondary	function	of	a	given	key.	Notice	that	2nd	appears	as	an	indicator	on	the	screen.	To	cancel	it	before	entering	data,	press	%	again.	For	example,	%	b	25	<	calculates	the	square	root	of	25	and
returns	the	result,	5.	Modes	p	Use	pto	choose	modes.Note:	In	some	restricted	environments	(for	example	function	table,	data	editor,	and	the	%h	menu),	the	TI-30XS	MultiView	calculator	may	display	E	instead	of	10n.	ENG	displays	results	as	a	number	from	1	to	999	times	10	to	an	integer	power.	The	integer	power	is	always	a	multiple	of	3.	Note:	C	is	a
shortcut	key	to	enter	a	number	in	scientific	notation	format.	The	result	displays	in	the	numeric	notation	format	set	in	mode.	FLOAT	0123456789	Sets	the	decimal	notation	mode.Fix	2	Fix	2	and	answer	toggle	key.	U	n/d	U	n/d	Exponent	example	Exponent	example	Square	root	example	Square	root	example	Cube	root	example	Cube	root	example	Menus
Certain	keys	display	menus:	H,	%	I,	v,	%t,	%	,	%h,	and	%{.	Some	keys	may	display	more	than	one	menu.	Press	"	and	$	to	scroll	and	select	a	menu	item,	or	press	the	corresponding	number	next	to	the	menu	item.	To	return	to	the	previous	screen	without	selecting	the	item,	press	-.The	menu	chart	shows	the	menu	keys	and	the	menus	they	display.	PRB	1:
nPr	2:	nCr	3:	!	H	RAND	1:	rand	2:	randint(	%I	DMS	R	P	1:	1:	R	Pr(	2:	2:	R	P(	3:	3:	P	Rx(	4:	r	4:	P	Ry(	5:	g	6:	DMS	vv	(Press	once	to	display	the	Data	editor	screen.	Press	again	to	display	the	menu.%t	STATS	1:	1-Var	Stats	2:	2-Var	Stats	3:	StatVars	This	menu	option	displays	after	you	calculate	1-var	or	2-var	stats.	StatVars	menu:	1:	n	2:	3:	Sx	Etc.	See
StatVar	values	for	full	list.	%	Reset	1:	No	2:	Yes	%h	Recall	Var	1:	x	=	2:	y	=	3:	z	=	4:	t	=	5:	a	=	6:	b	=	7:	c	=	%{	Clear	Var	1:	Yes	2:	No	Scrolling	!"#$	Press	!	or	"	to	place	the	cursor	horizontally	over	the	expression	entered.	Press	%	!	or	%	"	to	move	the	cursor	directly	to	the	beginning	or	end	of	the	expression.Examples	Scroll	1T1<	2T2<	3T3<	4T4<
####<	T2<	Answer	toggle	n	Press	the	n	key	to	toggle	the	display	result	between	fraction	and	decimal	answers,	exact	square	root	and	decimal,	and	exact	pi	and	decimal.Last	answer	%i	The	most	recently	calculated	result	is	stored	to	the	variable	Ans.	Ans	is	retained	in	memory,	even	after	the	TI-30XS	MultiView	calculator	is	turned	off.	To	recall	the
value	of	Ans:	Press	%	i	(Ans	displays	on	the	screen),	or	Press	any	operations	key	(T,	U,	and	so	forth)	as	the	first	part	of	an	entry.	Ans	and	the	operator	are	both	displayed.5th	Exponentiation	(^)	and	roots	(x).	Note:	In	Classic	mode,	exponentiation	is	evaluated	from	left	to	right.	The	expression	2^3^2	is	evaluated	as	(2^3)^2,	with	a	result	of	64.	In
MathPrint	mode,	exponentiation	is	evaluated	from	right	to	left.	The	expression	2^3^2	is	evaluated	as	2^(3^2),	with	a	result	of	512.	6th	Negation	(M).	7th	Permutations	(nPr)	and	combinations	(nCr).	8th	Multiplication,	implied	multiplication,	division.	9th	Addition	and	subtraction.4D2T3E<	^	and	x	%	b	3	G2	"T	4	G2	<	Clearing	and	correcting	-	Clears
an	error	message.	Clears	characters	on	entry	line.	Moves	the	cursor	to	last	entry	in	history	once	display	is	clear.	Backs	up	one	screen	in	applications.	J	Deletes	the	character	at	the	cursor.	%f	Inserts	a	character	at	the	cursor.	%{	Clears	variables	x,	y,	z,	t,	a,	b,	and	c.	%	2	or	&&	-	Resets	the	TI-30XS	MultiView	calculator.The	TI-30XS	MultiView
calculator	defaults	output	to	improper	fractions.	Results	are	automatically	simplified.	q	enters	a	simple	fraction.	Pressing	q	before	or	after	a	number	can	result	in	different	behavior.	Entering	a	number	before	pressing	q	makes	that	number	the	numerator.	To	enter	fractions	with	operators	or	radicals,	press	q	before	you	enter	a	number	(in	MathPrint
mode	only).	In	MathPrint	mode,	press	$	between	the	entry	of	the	numerator	and	the	denominator.F	D	4%N1$2"	%j<	q1	8	2	T	1	8	3	$	4	Examples	(MathPrint	<	mode	only)	(MathPrint	mode	only)	qM5	T%b5	FU4	D	1	ED	6	E$2	D	1	E<	Percentages	%_	%R	To	perform	a	calculation	involving	a	percentage,	press	%	_	after	entering	the	value	of	the
percentage.	To	express	a	value	as	a	percentage,	press	%R	after	the	value.	Example	2	%	_	V	150	<	1	q	5	"%	R	<	Problem	A	mining	company	extracts	5000	tons	of	ore	with	a	concentration	of	metal	of	3%	and	7300	tons	with	a	concentration	of	2.3%.T	2	8	3	%	_	V	7300	<	V	280	<	The	two	extractions	represent	a	total	of	317.9	tons	of	metal	for	a	total	value
of	89012	dollars.	x10n	key	C	C	is	a	shortcut	key	to	enter	a	number	in	scientific	notation	format.	Example	2	C5	<	p$"<	-<	Powers,	roots	and	inverses	F	Calculates	the	square	of	a	value.	The	TI-30XS	MultiView	calculator	evaluates	expressions	entered	with	F	and	a	from	left	to	right	in	both	Classic	and	MathPrint	modes.	G	Raises	a	value	to	the	power
indicated.%c	Calculates	the	nth	root	of	any	positive	value	and	any	odd	integer	root	of	a	negative	value.	a	Gives	the	inverse	of	a	value:	1/x.	The	TI-30XS	MultiView	calculator	evaluates	expressions	entered	with	F	and	a	from	left	to	right	in	both	Classic	and	MathPrint	modes.	Examples	5G2"T4GD2T1E	<	10	G	M	2	<	%b	49	<	%b	3	G	2	"	T	2	G	4	<	6	%c	64
<	2a<	Pi	g	=	3.141592653590	for	calculations.	=	3.141592654	for	display.Example	2Vg<	n	Problem	What	is	the	area	of	a	circle	if	the	radius	is	12	cm?	Reminder:	A	=	r2.	g	V	12	G	2	<	n	The	area	of	the	circle	is	144	square	cm.	The	area	of	the	circle	is	approximately	452.4	square	cm	when	rounded	to	one	decimal	place.	Angle	menu	%I	%I	displays	the
choice	of	two	submenus	that	enable	you	to	specify	the	angle	unit	modifier	as	degrees	(),	minutes	('),	seconds	(");	radian	(r);	gradian	(g),	or	convert	units	using	DMS.Examples	RAD	p"<	->	3	0	%I	1E<	DEG	p<	-	2	g%	I	4	<	4DMSS	1	8	5	%I	6	<	Problem	Two	adjacent	angles	measure	12	31	45	and	26	54	38	respectively.	Add	the	two	angles	and	display	the
result	in	DMS	format.	Round	the	results	to	two	decimal	places.%I	6	<	The	result	is	39	degrees,	26	minutes	and	23	seconds.	Problem	It	is	known	that	30	=	p	/	6	radians.	In	the	default	mode,	degrees,	find	the	sine	of	30.	Then	set	the	calculator	to	radian	mode	and	calculate	the	sine	of	p	/	6	radians.	Note:	Press	-	to	clear	the	screen	between	problems.	->
30	E<	p"	g	q	6	"	E<	Retain	radian	mode	on	the	calculator	and	calculate	the	sine	of	30.	Change	the	calculator	to	degree	mode	and	find	the	sine	of	p	/	6	radians.Example	Convert	polar	coordinates	(r,	q)=(5,	30)	into	rectangular	coordinates.	Then	convert	rectangular	coordinates	(x,	y)	=	(3,	4)	into	polar	coordinates.	Round	the	results	to	one	decimal
place.	R	P	-p	$$""<	-%I"3	5	%`	30	E<	%I"4	5	%`	30	E<	%I"1	3	%`	4	E<	%I"2	3	%`	4	E<	Converting	(r,	q)	=	(5,	30)	gives	(x,	y)	=	(4.3,	2.5)	and	(x,	y)	=	(3,	4)	gives	(r,	q)	=	(5.0,	53.1).	Trigonometry	>?@	%Z[\	Enter	trigonometric	functions	(sin,	cos,	tan,	sin-1,	cos-1,	tan-1),	just	as	you	would	write	them.Example	Radian	Mode	Tan	p"-%\	7	q	3	"E<	90	U%i<
%b	3	FT	7	F<	n	To	one	decimal	place,	the	measure	of	angle	A	is	66.8,	the	measure	of	angle	B	is	23.2,	and	the	length	of	the	hypotenuse	is	7.6	meters.	Hyperbolics	%Y	%	Y	displays	the	HYP	indicator	and	accesses	the	hyperbolic	function	of	the	next	trigonometry	key	that	you	press.	Angle	modes	do	not	affect	hyperbolic	calculations.Logarithm	and
exponential	functions	A	B	%]	%^	A	yields	the	common	logarithm	of	a	number.	B	yields	the	logarithm	of	a	number	to	the	base	e	(e	2.819291929).	%	]	raises	10	to	the	power	you	specify.	%	^	raises	e	to	the	power	you	specify.	Examples	LOG	A1	E	<	LN	B1	5EV2<	10	x	%]A2E<	A%	]	5	"	E	<	ex	%	^	85	<	Constant	%l	%	l	turns	Constant	feature	on	and	lets
you	define	a	constant.	To	store	an	operation	to	K	and	recall	it:	1.	Press	%	l.	2.4.	Each	subsequent	time	you	press	Problem	Given	the	linear	function	y	=	5x	2,	calculate	y	for	the	following	values	of	x:	-5;	-1.	%lV	5	U	2	<	M5<	M1<	%l	Memory	and	stored	variables	z	L	%h	%{	The	TI-30XS	MultiView	calculator	has	7	memory	variablesx,	y,	z,	t,	a,	b,	and	c.
You	can	store	a	real	number	or	an	expression	that	results	in	a	real	number	to	a	memory	variable.	L	lets	you	store	values	to	variables.	Press	Lto	store	a	variable,	and	press	z	to	select	the	variable	to	store.	Press	<	to	store	the	value	in	the	selected	variable.%	h	recalls	the	values	of	variables.	Press	%	h	to	display	a	menu	of	variables	and	their	stored
values.	Select	the	variable	you	want	to	recall	and	press	For	the	first	excavation:	The	company	needs	to	extract	29.4	million	cubic	meters	to	reach	a	depth	of	150	meters,	and	to	extract	41.16	million	cubic	meters	to	reach	a	depth	of	210	meters.	For	the	second	excavation:	The	company	needs	to	extract	31.11	million	cubic	meters	to	reach	a	depth	of	150
meters,	and	to	extract	43.554	million	cubic	meters	to	reach	a	depth	of	210	meters.	Data	editor	and	list	formulas	v	v	lets	you	enter	data	in	up	to	3	lists.	Each	list	can	contain	up	to	42	items.Notice	L2	is	calculated	per	the	formula	you	entered,	and	L2(1)=	in	the	author	line	is	highlighted	to	indicate	the	list	is	the	result	of	a	formula.	Problem	On	a
November	day,	a	weather	report	on	the	Internet	listed	the	following	temperatures.	Paris,	France	8C	Moscow,	Russia	-1C	Montreal,	Canada	4C	Convert	these	temperatures	from	degrees	Celsius	to	degrees	Fahrenheit.If	Sydney,	Australia	is	21C,	find	the	temperature	in	degrees	Fahrenheit.	!$$$21	<	Statistics	%t	v	%	t	displays	a	menu	with	the	following
options:	1-Var	Stats	analyzes	statistical	data	from	1	data	set	with	1	measured	variable,	x.	2-Var	Stats	analyzes	paired	data	from	2	data	sets	with	2	measured	variablesx,	the	independent	variable,	and	y,	the	dependent	variable.	StatVars	displays	a	secondary	menu	of	statistical	variables.	The	StatVars	menu	only	appears	after	you	have	calculated	1-Var	or
2-Var	stats.y	(2-Var)	Uses	a	and	b	to	calculate	predicted	y	value	when	you	input	an	x	value.	MinX	Minimum	of	x	values.	Q1	(1-Var)	Median	of	the	elements	between	MinX	and	Med	(1st	quartile).	Med	Median	of	all	data	points.	Q3	(1-Var)	Median	of	the	elements	between	Med	and	MaxX	(3rd	quartile).	MaxX	Maximum	of	x	values.	To	define	statistical
data	points:	1.	Enter	data	in	L1,	L2,	or	L3.	(See	Data	editor.)	2.	Press	%	t.	Select	1-Var	or	2-Var	and	press	Stat	Var	2<	V2<	2-Var:	Data:	(45,30);	(55,25).	Find:	x(45)	Clear	all	data	v	v$$$	Data	1.	Find	Anthonys	average	grade	(weighted	average).	2.	What	does	the	value	of	n	given	by	the	calculator	represent?	What	does	the	value	of	x	given	by	the
calculator	represent?	Reminder:	The	weighed	average	is	x	(	12	)	(	1	)	+	(	13	)	(	0.5	)	+	(	10	)	(	1	)	+	(	11	)	(	0.5	)	------	=	---------------------------------------------------------------------------------------------------n	1	+	0.5	+	1	+	0.5	3.	The	teacher	gave	Anthony	4	more	points	on	test	4	due	to	a	grading	error.	Find	Anthonys	new	average	grade.Change	Anthonys	last	score	from	11
to	15.	v	$$$	15	$	%t1	$$	<	If	the	teacher	adds	4	points	to	Test	4,	Anthonys	average	grade	is	12.	Problem	The	table	below	gives	the	results	of	a	braking	test.	Test	No.	1	2	3	4	Speed	(kph)	33	49	65	79	Braking	distance	(m)	5.30	14.45	20.21	38.45	Use	the	relationship	between	speed	and	braking	distance	to	estimate	the	braking	distance	required	for	a
vehicle	traveling	at	55	kph.	A	hand-drawn	scatter	plot	of	these	data	points	suggest	a	linear	relationship.$$	<	Press	$	to	view	a	and	b.	This	line	of	best	fit,	y'=0.67732519x'-18.66637321	models	the	linear	trend	of	the	data.	Press	$	until	y'	is	highlighted.	<	55	E	<	The	linear	model	gives	an	estimated	braking	distance	of	18.59	meters	for	a	vehicle
traveling	at	55	kph.	Probability	H	This	key	displays	two	menus:	PRB	and	RAND.	PRB	contains	the	following	options:	nPr	Calculates	the	number	of	possible	permutations	of	n	items	taken	r	at	a	time,	given	n	and	r.	The	order	of	objects	is	important,	as	in	a	race.!	A	factorial	is	the	product	of	the	positive	integers	from	1	to	n.	n	must	be	a	positive	whole
number	{	69.	RAND	contains	the	following	options:	rand	Generates	a	random	real	number	between	0	and	1.	To	control	a	sequence	of	random	numbers,	store	an	integer	(seed	value)	|	0	to	rand.	The	seed	value	changes	randomly	every	time	a	random	number	is	generated.	randint(	Generates	a	random	integer	between	2	integers,	A	and	B,	where	A	{
randint	{	B.	Separate	the	2	integers	with	a	comma.Rand	H"1<	Randint(	H"2	3%`5E<	Problem	An	ice	cream	store	advertises	that	it	makes	25	flavors	of	home	made	ice	cream.	You	like	to	order	three	different	flavors	in	a	dish.The	table	is	displayed	using	the	specified	values.	Start	Specified	the	starting	value	for	the	independent	variable,	x.	Step
Specified	the	incremental	value	for	the	independent	variable,	x.	The	step	can	be	positive	or	negative,	but	cannot	be	zero.	Auto	The	TI-30XS	MultiView	calculator	automatically	generates	a	series	of	values	based	on	table	start	and	table	step.	Ask-x	Lets	you	build	a	table	manually	by	entering	specific	values	for	the	independent	variable,	x.	Problem	A
charity	collected	$3,600	to	help	support	a	local	food	kitchen.	$450	will	be	given	to	the	food	kitchen	every	month	until	the	funds	run	out.	How	many	months	will	the	charity	support	the	kitchen?	Reminder:	If	x	=	months	and	y	=	money	left,	then	y	=	3600	-	450x.	o3600	U450	z	<	0	$1	$"<	$	<	Input	guesses	<	The	support	of	$450	per	month	will	last	for	8
months	since	y(8)	=	3600	-	450(8)	=	0	as	shown	in	the	table	of	values.DOMAIN	You	specified	an	argument	to	a	function	outside	the	valid	range.	For	example:	For	xy:	x	=	0	or	y	<	0	and	x	is	not	an	odd	integer.	For	yx:	y	and	x	=	0;	y	<	0	and	x	is	not	an	integer.	For	x:	x	<	0.	For	LOG	or	LN:	x	{	0.	For	TAN:	x	=	90,	-90,	270,	-270,	450,	etc.,	and	equivalent
for	radian	mode.	For	SIN-1	or	COS-1:	|x|	>	1.	For	nCr	or	nPr:	n	or	r	are	not	integers	|	0.	For	x!:	x	is	not	an	integer	between	0	and	69.LOW	BATTERY	Replace	the	battery.	Note:	This	message	displays	briefly	and	then	disappears.	Pressing	-	does	not	clear	this	message.	Battery	information	Battery	precautions	Do	not	leave	batteries	within	the	reach	of
children.	Do	not	mix	new	and	used	batteries.	Do	not	mix	brands	(or	types	within	brands)	of	batteries.	Do	not	mix	rechargeable	and	non-rechargeable	batteries.	Install	batteries	according	to	polarity	(+	and	-)	diagrams.	Do	not	place	non-rechargeable	batteries	in	a	battery	recharger.	To	replace	the	battery,	check	the	polarity	(+	and	-)	and	slide	in	a	new
battery.	Press	firmly	to	snap	the	new	battery	into	place.	Important:	When	replacing	the	battery,	avoid	any	contact	with	the	other	components	of	the	TI-30XS	MultiView	calculator.	If	necessary,	press	&	and	-	simultaneously	to	reinitialize	the	calculator	(erases	the	memory	and	all	the	settings	and	displays	a	MEM	DELETED	message).	Dispose	of	the	dead
battery	immediately	and	in	accordance	with	local	regulations.Texas	Instruments	Support	and	Service	For	general	information	Home	Page:	KnowledgeBase	and	e-mail	inquiries:	Phone:	education.ti.com	International	information:	education.ti.com/international	education.ti.com/support	(800)	TI-CARES	/	(800)	842-2737	For	U.S.,	Canada,	Mexico,	Puerto
Rico,	and	Virgin	Islands	only	For	technical	support	KnowledgeBase	and	support	by	e-mail:	Phone	(not	toll-free):	education.ti.com/support	(972)	917-8324	For	product	(hardware)	service	Customers	in	the	U.S.Page	2Copyright	2006	Texas	Instruments	Incorporated	3ExamplesEach	section	is	followed	by	instructions	for	keystroke	examples	that
demonstrate	the	TI-30XS	MultiView	and	TI-30XB	MultiView	functions.	All	references	in	this	manual	will	refer	to	the	TI-30XS	MultiView,	but	are	also	applicable	for	the	TI-30XB	MultiView.Examples	assume	all	default	settings,	as	shown	in	the	Modes	section.For	more	activities	and	examples,	see	the	TI-30XS	MultiView	Teacher	Guide	available	at
education.ti.com/guides.Switching	the	TI-30XS	MultiView	calculator	on	and	off&	turns	on	the	TI-30XS	MultiView	calculator.	%	'	turns	it	off.	The	display	is	cleared,	but	the	history,	settings,	and	memory	are	retained.The	APD	(Automatic	Power	Down)	feature	turns	off	the	TI-30XS	MultiView	calculator	automatically	if	no	key	is	pressed	for	about	5
minutes.	Press	&	after	APD.	The	display,	pending	operations,	settings,	and	memory	are	retained.Display	contrastThe	brightness	and	contrast	of	the	display	can	depend	on	room	lighting,	battery	freshness,	and	viewing	angle.To	adjust	the	contrast:1.	Press	and	release	the	%	key.2.	Press	T	(to	darken	the	screen)	or	U	(to	lighten	the	screen).Page
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.............................44Important	informationTexas	Instruments	makes	no	warranty,	either	express	or	implied,	including	but	not	limited	to	any	implied	warranties	of	merchantability	and	fitness	for	a	particular	purpose,	regarding	any	programs	or	book	materials	and	makes	such	materials	available	solely	on	an	"as-is"	basis.	In	no	event	shall	Texas
Instruments	be	liable	to	anyone	for	special,	collateral,	incidental,	or	consequential	damages	in	connection	with	or	arising	out	of	the	purchase	or	use	of	these	materials,	and	the	sole	and	exclusive	liability	of	Texas	Instruments,	regardless	of	the	form	of	action,	shall	not	exceed	the	purchase	price	of	this	product.	Moreover,	Texas	Instruments	shall	not	be
liable	for	any	claim	of	any	kind	whatsoever	against	the	use	of	these	materials	by	any	other	party.MathPrint,	APD,	Automatic	Power	Down,	EOS,	and	MultiView	are	trademarks	of	Texas	Instruments	Incorporated.Page	4Copyright	2006	Texas	Instruments	Incorporated	4Home	screenOn	the	Home	screen,	you	can	enter	mathematical	expressions	and
functions,	along	with	other	instructions.	The	answers	are	displayed	on	the	Home	screen.	The	TI-30XS	MultiView	screen	can	display	a	maximum	of	four	lines	with	a	maximum	of	16	characters	per	line.	For	entries	and	expressions	of	more	than	16	characters,	you	can	scroll	left	and	right	(!and	")	to	view	the	entire	entry	or	expression.In	the	MathPrint
mode,	you	can	enter	up	to	four	levels	of	consecutive	nested	functions	and	expressions,	which	include	fractions,	square	roots,	exponents	with	^,	,	ex,	and	10x.When	you	calculate	an	entry	on	the	Home	screen,	depending	upon	space,	the	answer	is	displayed	either	directly	to	the	right	of	the	entry	or	on	the	right	side	of	the	next	line.	Special	indicators
may	display	on	the	screen	to	provide	additional	information	concerning	functions	or	results.Indicator	Definition2nd	2nd	function.HYP	Hyperbolic	function.FIX	Fixed-decimal	setting.	(See	Mode	section.)SCI,	ENG	Scientific	or	engineering	notation.	(See	Mode	section.)DEG,	RAD,	GRADAngle	mode	(degrees,	radians,	or	gradians).	(See	Mode	section.)K
Constant	feature	is	on.L1,	L2,	L3	Displays	above	the	lists	in	data	editor.The	TI-30XS	MultiView	calculator	is	performing	an	operation.	An	entry	is	stored	in	memory	before	and/or	after	the	active	screen.	Press	#	and	$	to	scroll.	Page	5Copyright	2006	Texas	Instruments	Incorporated	44TexasInstrumentsSupportandServiceFor	general	information	For
technical	supportFor	product	(hardware)	serviceCustomers	in	the	U.S.,	Canada,	Mexico,	Puerto	Rico	and	Virgin	Islands:	Always	contact	Texas	Instruments	Customer	Support	before	returning	a	product	for	service.All	other	customers:	Refer	to	the	leaflet	enclosed	with	this	product	(hardware)	or	contact	your	local	Texas	Instruments
retailer/distributor.Home	Page:education.ti.comKnowledgeBase	and	e-mail	inquiries:education.ti.com/supportPhone:(800)	TI-CARES	/	(800)	842-2737For	U.S.,	Canada,	Mexico,	Puerto	Rico,	and	Virgin	Islands	only	International	information:education.ti.com/internationalKnowledgeBase	and	support	by	e-mail:education.ti.com/supportPhone	(not	toll-
free):(972)	917-8324In	this	tutorial,	youll	learn	how	to	calculate	use	Python	to	calculate	the	square	root	of	a	number,	using	the	.sqrt()	function.	Youll	learn	how	to	do	this	with,	and	without,	the	popular	math	library	that	comes	built	into	Python.	Youll	also	learn	what	a	square	root	is,	what	limitations	there	are	of	square	roots,	and	how	to	calculate	the
integer	square	root	using	the	math.isqrt()	function.	The	Quick	Answer:	Use	math.sqrt()	to	Calculate	a	Python	Square	Root	Use	the	math	library	to	calculate	a	square	root	with	Python!	Lets	see	what	youll	learn	in	this	post!	In	math,	you	often	hear	of	the	square	of	a	number,	which	is	often	represented	by	a	superscript	2.	So,	a	square	of	a	number	n,
would	be	represented	by	n2.	The	square	of	a	number	is	calculated	by	multiplying	the	number	by	itself.	Because	of	this,	the	square	of	a	number	will	always	have	some	properties:	It	will	always	be	a	positive	number	(since	the	product	of	two	negative	numbers	is	a	positive	number)	Can	be	either	an	integer	or	a	floating	point	number	But	why	are	we
learning	about	squares,	if	this	article	is	about	the	square	root?	The	square	root	is	much	easier	to	understand	when	you	understand	the	square	of	a	number.	This	is	because	the	square	root	is,	quite	literally,	the	root	of	the	square.	What	I	mean	by	this,	is	that	the	square	root	of	n2	is	n.	The	square	root	of	a	number,	say	y,	is	often	represented	as	y.	The
square	root	is	used	in	many	different	mathematical	and	scientific	functions,	such	as	the	pythagorean	theorem,	which	calculates	the	length	of	the	hypotenuse	of	a	right	angle	triangle.	Now	that	you	have	a	solid	understanding	of	what	the	square	root	is,	lets	dive	into	how	to	calculate	the	square	root	using	Python!	Want	to	learn	something	else?	Want	to
learn	how	to	calculate	the	standard	deviation	in	Python?	Check	out	my	in-depth	tutorial	here!	To	calculate	the	square	root	in	Python,	you	can	use	the	built-in	math	librarys	sqrt()	function.	This	makes	it	very	easy	to	write	and	to	help	readers	of	your	code	understand	what	it	is	youre	doing.	The	sqrt()	function	takes	only	a	single	parameter,	which
represents	the	value	of	which	you	want	to	calculate	the	square	root.	Lets	take	a	look	at	a	practical	example:	#	Using	the	sqrt()	function	to	calculate	a	square	rootfrom	math	import	sqrtnumber	=	25square_root	=	sqrt(number)print(square_root)#	Returns:	5.0	Lets	explore	what	weve	done	here:	We	imported	sqrt	from	math	We	declared	a	variable
number,	holding	the	integer	value	of	25	We	used	the	sqrt	function	to	create	a	new	variable	square_root	Finally,	we	printed	the	value	of	square_root,	which	gave	us	the	value	of	5.0	Something	important	to	note	here	is	that	the	square	root	returned	is	a	floating	point	value.	This	is	because	for	most	numbers	(other	than	those	called	perfect	squares),	the
value	returned	is	not	a	neat	integer	value.	Later	on	in	this	tutorial,	youll	learn	how	to	create	an	integer	square	root.	If	you	want	to	skip	ahead,	click	here.	Check	out	some	other	Python	tutorials	on	datagy,	including	our	complete	guide	to	styling	Pandas	and	our	comprehensive	overview	of	Pivot	Tables	in	Pandas!	In	an	earlier	section	of	this	tutorial,	you
learned	that	the	square	root	is	the	base	of	a	square	number.	Similarly,	we	can	write	the	square	root	of	a	number	n	as	n1/2.	In	Python,	we	can	raise	any	number	to	a	particular	power	using	the	exponent	operator	**.	Lets	see	how	we	can	get	the	Python	square	root	without	using	the	math	library:	#	Use	exponents	to	calculate	a	square	rootnumber	=
25square_root	=	number**(1/2)print(square_root)#	Returns:	5.0	You	can	see	here	that	this	returns	the	same	value	as	if	we	had	used	the	sqrt()	function.	Similarly,	we	could	also	have	written	number**0.5.	Important	tip:	If	youre	using	Python	2,	you	will	need	to	ensure	youre	using	float	division	and	write	number**(1./2).	This	is	because	Python	2	floors
to	an	integer.	As	such,	simply	writing	number**(1/2)	would	actually	result	in	number**(0).	In	the	two	sections	below,	youll	learn	about	two	special	cases	of	square	roots.	In	particular,	youll	learn	how	to	calculate	the	square	root	of	zero,	as	well	as	what	happens	when	you	try	to	calculate	the	square	root	of	a	negative	number!	Now,	lets	see	how	we	can
use	Python	to	calculate	the	value	of	the	square	root	of	zero.	We	can	do	this,	again,	using	the	sqrt()	function:	#	Calculating	the	square	root	of	zerofrom	math	import	sqrtnumber	=	0square_root	=	sqrt(number)print(square_root)#	Returns:	0.0	We	can	see	from	the	example	above	that	calculating	the	square	root	of	zero	does	not	cause	an	error.	Finally,
lets	take	a	look	at	what	happens	when	we	try	to	calculate	the	square	root	of	negative	numbers	with	Python.	Youll	remember,	from	the	earlier	section,	that	squares	are	always	positive	numbers.	So,	what	happens	when	we	try	to	take	the	square	root	of	a	negative	number?	Let	give	this	a	shot!	#	Calculating	the	square	root	of	a	negative	number	from
math	import	sqrtnumber	=	-25square_root	=	sqrt(number)print(square_root)#	Returns:	ValueError:	math	domain	error	We	can	see	that	trying	to	calculate	the	square	root	of	a	negative	number	returns	a	ValueError.	The	reason	that	this	happens	is	because	the	square	root	of	negative	numbers	simply	dont	exist!	In	the	next	section,	youll	learn	how	to
calculate	the	integer	square	root.	There	may	be	times	when	you	want	to	return	an	integer	value	when	you	are	calculating	the	square	root	of	a	value.	Keep	in	mind,	that	unless	youre	working	with	specific	numbers	(perfect	squares),	this	wont	be	the	true	square	root	of	that	number.	Pythons	math	library	comes	with	a	special	function	called	isqrt(),	which
allows	you	to	calculate	the	integer	square	root	of	a	number.	Lets	see	how	this	is	done:	#	Calculating	the	integer	square	root	with	Pythonfrom	math	import	isqrtnumber	=	27square_root	=	isqrt(number)print(square_root)#	Returns:	5	Similar	to	our	example	of	using	the	sqrt()	function,	the	isqrt()	returned	a	value.	When	we	passed	in	27,	the	function
returned	5!	This	is	odd,	since	thats	actually	the	square	root	of	25.	The	reason	for	this	is	that	the	isqrt()	floors	the	value	to	its	nearest	integer.	In	this	post,	you	learned	how	to	use	Python	to	calculate	a	square	root,	both	with	and	without	the	math.sqrt()	function.	You	also	learned	what	a	square	root	is,	what	some	of	its	limitations	are,	as	well	as	how	to
calculate	a	Python	integer	square	root.	To	learn	more	about	the	math.sqrt()	function,	check	out	the	official	documentation	here.	A	multi-function	scientific	calculator	with	a	solar	power	option,	the	Texas	Instruments	TI-30X	IIS	can	do	even	more	operations	that	appear	possible	by	looking	at	the	keyboard.	The	secret	is	the	"2nd"	key	in	the	top	left
corner.	Colored	a	light	blue	to	distinguish	it	from	the	buttons	around	it,	this	key	enables	an	alternate	use	for	many	of	the	function	keys.	If	you	want	to	calculate	the	square	root	of	a	number,	you'll	need	to	use	this	button	in	conjunction	with	the	x2	key.	The	keys	on	the	TI-30X	IIS	are	color	coded	to	distinguish	numbers,	operations	and	functions.	The
number	keys	are	white	and	the	function	keys	are	black.	The	operation	keys	are	light	blue.	Mathematical	operation	keys	are	mostly	arranged	vertically	on	the	right	side	of	the	instrument,	and	scroll	keys	occupy	a	square	on	the	upper	right.	The	key	you	need	for	the	square	root	calculation	the	"2nd"	key	is	on	the	upper	left.	The	other	key	you	need	for	the
square	root	calculation	is	the	x2	key.	It's	black	and	just	to	the	left	of	the	number	pad.	This	is	a	black	function	key	located	just	above	the	9	on	the	number	keypad.	This	is	located	at	the	bottom	of	the	column	of	blue	operation	keys.	You	can	use	a	similar	procedure	to	find	the	nth	root	of	a	number.	Instead	of	the	x2	key,	you'll	be	using	the	exponent	key	(^)
right	above	it.	Deziel,	Chris.	"How	To	Find	The	Square	Root	On	A	Texas	Instrument	TI-30X	IIS"	sciencing.com,	.	26	April	2018.	APA	Deziel,	Chris.	(2018,	April	26).	How	To	Find	The	Square	Root	On	A	Texas	Instrument	TI-30X	IIS.	sciencing.com.	Retrieved	from	Chicago	Deziel,	Chris.	How	To	Find	The	Square	Root	On	A	Texas	Instrument	TI-30X	IIS	last
modified	March	24,	2022.	The	square	root	of	a	number	is	the	number,	that	gives	the	original	number	on	squaring.	Let	us	talk	about	the	number	1600,	itis	an	evencomposite	number.In	this	lesson,	you	will	learnthe	square	root	of	1600	and	how	to	find	square	root	of	1600.	Did	you	know	that	1600is	a	perfect	square	number?	When	the	square	root	of
1600is	calculated,	we	will	obtain	an	answer	which	is	a	rational	number.	Let	us	learn	how	to	calculate	the	square	root	of	1600by	long	division	method	and	by	prime	factorization	method.	We	will	also	go	through	some	solved	examples	and	interactive	questions.	The	square	root	of	1600is:Square	Root	of	1600:1600	=	40Square	of	1600:	1600	=2560000
What	Is	the	Square	Root	of	1600?	Thesquare	rootof	a	number	is	a	value	that	onsquaregives	the	original	number.	The	square	root	of	1600	is	denoted	by1600	can	be	easily	calculated	by	observation	such	as	let	us	take	example	of	a	square	root	of16i.e.	4	and	square	root	of	100i.e.,10.	Combining	both	the	numbers	we	have	40	as	a	resultant	number.
Hence,	the	square	root	of	1600	is	40.You	can	remember	it	this	way:	When	the	square	moves	from	one	side	to	the	other	side	of	the	equation,	it	becomes	the	square	root.	402=	1600	1600	=40.	Thus,	the	square	root	of	1600	is	40.Is	Square	Root	of	1600	Rational	or	Irrational?	A	rational	numbercan	be	expressed	as	a	ratio	of	two	numbers.Now	we	know
that1600	=	40	=40/1,so	we	could	express1600	as	a	fraction	that	is	in	the	form	of	p/qand	hence	it	is	a	rational	number.How	to	Find	Square	Root	of	1600?	We	can	find	the	square	root	of	1600	using	various	methods.Repeated	SubtractionPrime	FactorizationEstimation	and	ApproximationLong	DivisionTo	learn	more	about	each	of	these	methods,	you	may
learn	ithere.	Since	we	could	find	that	1600	is	aperfect	square,	we	can	find	its	square	root	using	the	prime	factorization	easily.Square	Root	of	1600	Using	Prime	FactorizationTheprime	factorizationof	1600	can	be	found	as2	2	2	22	2	5	5.	To	find	the	square	root	of	1600,	we	take	one	number	from	each	pair	of	the	same	numbers	and	we	multiply	them.
1600	=(2	2	2	22	2	5	5	)	=	2	2	2	5	=	40Square	Root	of	1600by	Long	DivisionThe	square	root	of	1600	can	be	found	using	the	long	division	as	follows:Think	of	a	number	which	when	multiplied	by	itself	gives:a	number	that	is	less	than	or	equal	to	1600a	number	that	is	very	close	to	1600Since	the	remainder	is	0,	we	do	not	need	to	proceed	with	long
division	further	and	we	consider	the	quotient	(which	is	40)	as	the	result.Explore	Square	roots	using	illustrations	and	interactive	examples	If	we	do	not	have	pairs	of	the	same	numbers	as	above,	then	the	prime	factorization	cannot	be	used	to	find	the	exact	square	root.	Instead,	we	have	to	use	the	long	division	method.The	prime	factorization	method	is
used	to	write	a	square	root	of	a	non-perfect	square	number	in	the	simplest	radical	form.1600is	a	number	that	isa	perfect	squarewhich	means	thatithasanatural	numberas	its	square	root.Square	root	of	1600is	40.Square	root	of	1600can	be	expressed	as	a	fraction	inthe	form	p/q	which	tells	us	that	the	square	root	of	1600is	arational	number.The	square
root	of	1600is	either	40or	(-40).Can	the	value	of1600	be	-40	as	well?	Hint:	Think	what	is(40)2.Is(1600)	a	real	number?	Think	about	whether	there	is	any	real	number	whose	square	is	negative.Example	1	Serenais	instructed	to	find	the	square	root	of	1600using	thelaws	of	exponents.	Can	youhelp	her	with	this?SolutionThe	square	root	can	be	always
replaced	with	the	exponent	1/2.	1600=	16001/2=	(402)1/2	[	402=	1600]	=	40	Thus,	1600	=	40Example2Alex	is	trying	to	figure	out	whether	1600	is	a	perfect	square.	What	method	can	he	use	tofind	the	square	rootof	1600	quickly?SolutionAlex	can	figure	out	the	square	root	of	1600	by	various	methods.	By	using	the	observation,	we	can	see:	16=	4	4	and
100	=	1010	Therefore,1600=	16	100=	4	4	1010	=,4040	Hence,1600	is	a	perfect	square	(1600	=	40).	View	More	>go	to	slidego	to	slideBreakdown	tough	concepts	through	simple	visuals.Math	will	no	longer	be	a	tough	subject,	especially	when	you	understand	the	concepts	through	visualizations.Book	a	Free	Trial	Class	Try	These!	>go	to	slidego	to
slidego	to	slideFAQs	on	Square	Root	of	1600	As	we	learned	on	this	page,	the	square	root	of	1600	can	be	either	40or	-40.Is	1600	a	perfect	square?Yes,	1600	is	a	perfect	square.A	perfect	square	is	a	number	thatcan	be	expressed	as	the	square	of	a	number	and	40	40	=	1600.What	is	the	square	root	of	1600	using	prime	factorization?1600	=(2	2	2	2	2	2	5
5	)	=	2	2	2	5	=	40.Is	the	square	root	of	1600rational	or	irrational?Thesquare	root	of	1600is	arational	number	because	it	canbe	expressed	in	p/q	form.What	is	the	value	of	sum	of1600	and1600?The	value	of1600	+1600	=	21600.	Share	copy	and	redistribute	the	material	in	any	medium	or	format	for	any	purpose,	even	commercially.	Adapt	remix,
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sure	he	will	continue	with	Cuemath	till	it	serves!Cuemath	has	helped	my	kids	learn	math	concepts	and	practice	them	in	an	online	setting.	It	is	a	great	online	platform	with	1:1	learning	experience.Our	daughter	was	losing	interest	in	math.	After	4-5	classes,	I	could	see	her	asking	for	homework.	She	started	liking	math	again	and	has	now	developed	a	lot
of	interest.Cuemath	keeps	introducing	new	methods,	systems,	&	make	it	interesting	for	learners.	Unlike	the	traditional	teaching	system,	it	has	innovated	a	different	way	of	teaching.My	son	has	been	taking	coaching	from	Cuemath	and	is	showing	consistent	improvement.	It	is	mainly	because	of	the	standard	curriculum,	mentoring,	supervision,	&
teaching.Have	been	a	great	platform	with	multiple	avenues	to	augment	my	8yr	olds	math	skills.	Good	support	from	teacher	too!My	son	started	Cuemath	in	Grade	1	&	now	he	is	in	Grade	7.	All	these	years,	I	have	been	reassured	for	math	subject!	I'm	sure	he	will	continue	with	Cuemath	till	it	serves!Cuemath	has	helped	my	kids	learn	math	concepts	and
practice	them	in	an	online	setting.	It	is	a	great	online	platform	with	1:1	learning	experience.Our	daughter	was	losing	interest	in	math.	After	4-5	classes,	I	could	see	her	asking	for	homework.	She	started	liking	math	again	and	has	now	developed	a	lot	of	interest.Cuemath	keeps	introducing	new	methods,	systems,	&	make	it	interesting	for	learners.
Unlike	the	traditional	teaching	system,	it	has	innovated	a	different	way	of	teaching.My	son	has	been	taking	coaching	from	Cuemath	and	is	showing	consistent	improvement.	It	is	mainly	because	of	the	standard	curriculum,	mentoring,	supervision,	&	teaching.Have	been	a	great	platform	with	multiple	avenues	to	augment	my	8yr	olds	math	skills.	Good
support	from	teacher	too!We	had	a	great	experience	with	Cuemath.	He	started	in	2021	and	was	quite	weak	but	since	joining	Cuemath	he	has	been	getting	better	grades.Cuemath's	app	facilitates	teacher-student	interaction.	The	teacher	in	India	understands	our	Australian	math	curriculum.	We	couldn't	find	such	a	teacher	even	locally.Private	1-to-1
tutoring	that	just	works1-3	classes	per	week,	with	hassle-free	scheduling.Customized	learning	plan	for	every	child.Get	regular	insights	on	your	child's	progress.What	is	the	frequency	and	duration	of	your	classes?Typically,	the	number	of	classes	is	two	per	week	for	grades	K	to	8,	and	three	per	week	for	high	school.	But	the	schedule	is	flexible,
according	to	your	childs	requirements	and	availability.	Also,	each	class	runs	for	55	minutes,	extendable	to	an	hour.What	devices	do	I	need	for	attending	your	classes?A	desktop	or	laptop	computer	that	supports	video	calling	is	necessary	for	attending	our	classes.	We	also	highly	recommend	a	writing	tablet	for	the	best	learning	experience.My	child	has
specific	learning	requirements.	Is	your	program	flexible	enough?Absolutely.	Our	tutors	will	always	customize	the	classes	according	to	what	your	child	needs	-	be	it	homework	help,	exam	or	test	prep,	remedial	support	for	past	gaps,	or	advanced	learning.Can	your	tutors	teach	the	topics	covered	in	my	childs	school	or	curriculum?Our	tutors	are	trained
to	teach	according	to	various	curricula	across	countries.	Further,	we	have	a	fully	customizable	curriculum,	tailored	to	your	childs	needs.Can	my	child	join	anytime	of	the	year?Yes.	Our	tutors	always	customize	the	learning	plan	according	to	your	childs	needs,	and	the	time	left	in	the	current	academic	year.	If	you	wish	to	cover	additional	topics	in	the
same	time,	you	can	always	schedule	extra	classes.What	if	I	dont	like	the	tutor?In	the	rare	case	that	happens,	please	raise	a	ticket	with	our	helpdesk.	Well	be	happy	to	diagnose	the	issue,	and	find	you	a	different	tutor	that	aligns	better	with	your	childs	needs.What	if	I	do	not	like	your	classes	after	I	enroll?	Will	I	get	my	money	back?We	have	a	no
questions	asked	refund	policy.	If	youre	unhappy	with	the	experience,	you	can	cancel	anytime	for	a	full	refund	of	the	unused	classes.What	happens	if	my	child	misses	a	Cuemath	class?We	have	a	flexible	leave	policy	that	allows	for	both	planned	and	unplanned	leaves.	Just	keep	your	tutor	informed.How	can	I	keep	track	of	my	child's	maths	progress?We
have	a	dedicated	parent	app,	that	lets	you	track	the	progress	of	your	child,	and	also	lets	you	connect	with	their	tutor.How	do	I	enroll	for	your	classes?Please	tap	on	the	Get	Started	button.	Well	ask	you	a	few	questions	about	your	child	to	understand	their	needs	better.	Once	we	receive	the	details,	our	admissions	counselor	will	call	you	to	match	your
child	with	the	right	tutor,	and	schedule	a	free	trial	class	as	per	your	availability.	If	you	like	the	experience,	you	can	choose	a	plan	and	make	the	payment	to	begin	your	classes.Affordable	and	personalized.	Try	a	class	for	free.	You	can	control	your	preferences	for	how	we	use	cookies	to	collect	and	use	information	while	you're	on	TI	websites	by	adjusting
the	status	of	these	categories.	Category	Description	Allow	Analytics	and	performance	cookies	These	cookies,	including	cookies	from	Google	Analytics,	allow	us	to	recognize	and	count	the	number	of	visitors	on	TI	sites	and	see	how	visitors	navigate	our	sites.	This	helps	us	improve	the	way	TI	sites	work	(for	example,	by	making	it	easier	for	you	to	find
information	on	the	site).	Advertising	and	marketing	cookies	These	cookies	enable	interest-based	advertising	on	TI	sites	and	third-party	websites	using	information	you	make	available	to	us	when	you	interact	with	our	sites.	Interest-based	ads	are	displayed	to	you	based	on	cookies	linked	to	your	online	activities,	such	as	viewing	products	on	our	sites.	We
may	also	share	this	information	with	third	parties	for	these	purposes.	These	cookies	help	us	tailor	advertisements	to	better	match	your	interests,	manage	the	frequency	with	which	you	see	an	advertisement,	and	understand	the	effectiveness	of	our	advertising.	Functional	cookies	These	cookies	help	identify	who	you	are	and	store	your	activity	and
account	information	in	order	to	deliver	enhanced	functionality,	including	a	more	personalized	and	relevant	experience	on	our	sites.	If	you	do	not	allow	these	cookies,	some	or	all	site	features	and	services	may	not	function	properly.	If	you	do	not	allow	these	cookies,	some	or	all	of	the	site	features	and	services	may	not	function	properly.	Social	media
cookies	These	cookies	allow	identification	of	users	and	content	connected	to	online	social	media,	such	as	Facebook,	Twitter	and	other	social	media	platforms,	and	help	TI	improve	its	social	media	outreach.	Strictly	necessary	These	cookies	are	necessary	for	the	operation	of	TI	sites	or	to	fulfill	your	requests	(for	example,	to	track	what	items	you	have
placed	into	your	cart	on	the	TI.com,	to	access	secure	areas	of	the	TI	site,	or	to	manage	your	configured	cookie	preferences).	Always	On	Learn	how	to	code	with	beginner-friendly	tutorials	that	make	Python	approachable	(and,	dare	I	say,	fun!).	Number	whose	square	is	a	given	number"Square	roots"	redirects	here.	For	other	uses,	see	Square	Roots
(disambiguation).Notation	for	the	(principal)	square	root	of	x.For	example,	25	=	5,	since	25	=	55,	or	52	(5	squared).In	mathematics,	a	square	root	of	a	number	x	is	a	number	y	such	that	y	2	=	x	{\displaystyle	y^{2}=x}	;	in	other	words,	a	number	y	whose	square	(the	result	of	multiplying	the	number	by	itself,	or	y	y	{\displaystyle	y\cdot	y}	)	is	x.[1]	For
example,	4	and	4	are	square	roots	of	16	because	4	2	=	(	4	)	2	=	16	{\displaystyle	4^{2}=(-4)^{2}=16}	.Every	nonnegative	real	number	x	has	a	unique	nonnegative	square	root,	called	the	principal	square	root	or	simply	the	square	root	(with	a	definite	article,	see	below),	which	is	denoted	by	x	,	{\displaystyle	{\sqrt	{x}},}	where	the	symbol	"
{\displaystyle	{\sqrt	{~^{~}}}}	"	is	called	the	radical	sign[2]	or	radix.	For	example,	to	express	the	fact	that	the	principal	square	root	of	9	is	3,	we	write	9	=	3	{\displaystyle	{\sqrt	{9}}=3}	.	The	term	(or	number)	whose	square	root	is	being	considered	is	known	as	the	radicand.	The	radicand	is	the	number	or	expression	underneath	the	radical	sign,	in
this	case,	9.	For	non-negative	x,	the	principal	square	root	can	also	be	written	in	exponent	notation,	as	x	1	/	2	{\displaystyle	x^{1/2}}	.Every	positive	number	x	has	two	square	roots:	x	{\displaystyle	{\sqrt	{x}}}	(which	is	positive)	and	x	{\displaystyle	-{\sqrt	{x}}}	(which	is	negative).	The	two	roots	can	be	written	more	concisely	using	the	sign	as	x
{\displaystyle	\pm	{\sqrt	{x}}}	.	Although	the	principal	square	root	of	a	positive	number	is	only	one	of	its	two	square	roots,	the	designation	"the	square	root"	is	often	used	to	refer	to	the	principal	square	root.[3][4]Square	roots	of	negative	numbers	can	be	discussed	within	the	framework	of	complex	numbers.	More	generally,	square	roots	can	be
considered	in	any	context	in	which	a	notion	of	the	"square"	of	a	mathematical	object	is	defined.	These	include	function	spaces	and	square	matrices,	among	other	mathematical	structures.YBC	7289	clay	tabletThe	Yale	Babylonian	Collection	clay	tablet	YBC	7289	was	created	between	1800BC	and	1600BC,	showing	2	{\displaystyle	{\sqrt	{2}}}	and	2	2
=	1	2	{\textstyle	{\frac	{\sqrt	{2}}{2}}={\frac	{1}{\sqrt	{2}}}}	respectively	as	1;24,51,10	and	0;42,25,35	base	60	numbers	on	a	square	crossed	by	two	diagonals.[5]	(1;24,51,10)	base	60	corresponds	to	1.41421296,	which	is	correct	to	5	decimal	places	(1.41421356...).The	Rhind	Mathematical	Papyrus	is	a	copy	from	1650BC	of	an	earlier	Berlin
Papyrus	and	other	texts	possibly	the	Kahun	Papyrus	that	shows	how	the	Egyptians	extracted	square	roots	by	an	inverse	proportion	method.[6]In	Ancient	India,	the	knowledge	of	theoretical	and	applied	aspects	of	square	and	square	root	was	at	least	as	old	as	the	Sulba	Sutras,	dated	around	800500BC	(possibly	much	earlier).[7]	A	method	for	finding
very	good	approximations	to	the	square	roots	of	2	and	3	are	given	in	the	Baudhayana	Sulba	Sutra.[8]	Apastamba	who	was	dated	around	600	BCE	has	given	a	strikingly	accurate	value	for	2	{\displaystyle	{\sqrt	{2}}}	which	is	correct	up	to	five	decimal	places	as	1	+	1	3	+	1	3	4	1	3	4	34	{\textstyle	1+{\frac	{1}{3}}+{\frac	{1}{3\times	4}}-{\frac	{1}
{3\times	4\times	34}}}	.[9][10][11]	Aryabhata,	in	the	Aryabhatiya	(section	2.4),	has	given	a	method	for	finding	the	square	root	of	numbers	having	many	digits.It	was	known	to	the	ancient	Greeks	that	square	roots	of	positive	integers	that	are	not	perfect	squares	are	always	irrational	numbers:	numbers	not	expressible	as	a	ratio	of	two	integers	(that	is,
they	cannot	be	written	exactly	as	m	n	{\displaystyle	{\frac	{m}{n}}}	,	where	m	and	n	are	integers).	This	is	the	theorem	Euclid	X,	9,	almost	certainly	due	to	Theaetetus	dating	back	to	c.380BC.[12]The	discovery	of	irrational	numbers,	including	the	particular	case	of	the	square	root	of	2,	is	widely	associated	with	the	Pythagorean	school.[13][14]
Although	some	accounts	attribute	the	discovery	to	Hippasus,	the	specific	contributor	remains	uncertain	due	to	the	scarcity	of	primary	sources	and	the	secretive	nature	of	the	brotherhood.[15][16]	It	is	exactly	the	length	of	the	diagonal	of	a	square	with	side	length	1.In	the	Chinese	mathematical	work	Writings	on	Reckoning,	written	between	202BC	and
186BC	during	the	early	Han	dynasty,	the	square	root	is	approximated	by	using	an	"excess	and	deficiency"	method,	which	says	to	"...combine	the	excess	and	deficiency	as	the	divisor;	(taking)	the	deficiency	numerator	multiplied	by	the	excess	denominator	and	the	excess	numerator	times	the	deficiency	denominator,	combine	them	as	the	dividend."[17]A
symbol	for	square	roots,	written	as	an	elaborate	R,	was	invented	by	Regiomontanus	(14361476).	An	R	was	also	used	for	radix	to	indicate	square	roots	in	Gerolamo	Cardano's	Ars	Magna.[18]According	to	historian	of	mathematics	D.E.	Smith,	Aryabhata's	method	for	finding	the	square	root	was	first	introduced	in	Europe	by	Cataneoin	1546.According	to
Jeffrey	A.	Oaks,	Arabs	used	the	letter	jm/m	(),	the	first	letter	of	the	word	""	(variously	transliterated	as	jar,	jir,	ar	or	ir,	"root"),	placed	in	its	initial	form	()	over	a	number	to	indicate	its	square	root.	The	letter	jm	resembles	the	present	square	root	shape.	Its	usage	goes	as	far	as	the	end	of	the	twelfth	century	in	the	works	of	the	Moroccan	mathematician
Ibn	al-Yasamin.[19]The	symbol	""	for	the	square	root	was	first	used	in	print	in	1525,	in	Christoph	Rudolff's	Coss.[20]The	graph	of	the	function	f(x)	=	x,	made	up	of	half	a	parabola	with	a	vertical	directrix	The	principal	square	root	function	f	(	x	)	=	x	{\displaystyle	f(x)={\sqrt	{x}}}	(usually	just	referred	to	as	the	"square	root	function")	is	a	function	that
maps	the	set	of	nonnegative	real	numbers	onto	itself.	In	geometrical	terms,	the	square	root	function	maps	the	area	of	a	square	to	its	side	length.The	square	root	of	x	is	rational	if	and	only	if	x	is	a	rational	number	that	can	be	represented	as	a	ratio	of	two	perfect	squares.	(See	square	root	of	2	for	proofs	that	this	is	an	irrational	number,	and	quadratic
irrational	for	a	proof	for	all	non-square	natural	numbers.)	The	square	root	function	maps	rational	numbers	into	algebraic	numbers,	the	latter	being	a	superset	of	the	rational	numbers).For	all	real	numbers	x,	x	2	=	|	x	|	=	{	x	,	if	x	0	x	,	if	x	<	0.	{\displaystyle	{\sqrt	{x^{2}}}=\left|x\right|={\begin{cases}x,&{\text{if	}}x\geq	0\\-x,&{\text{if	}}x


