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Displaying	numbers	in	scientific	notation	on	your	calculatorIf	the	result	of	a	calculation	is	a	number	greater	than	or	equal	to	(i.e.	),	the	calculator	will	automatically	display	the	result	using	scientific	notation.	For	example,	calculating	gives	the	answer,which	is	displayed	on	the	calculator	screen	as	it	is	written	here.Small	numbers	are	also	automatically
displayed	using	scientific	notation.	However,	how	small	the	number	needs	to	be	for	this	to	happen	depends	on	the	mode	the	calculator	is	working	in:‘Norm	1’	mode	uses	scientific	notation	for	any	number	less	than	but	greater	than	.‘Norm	2’	mode	uses	scientific	notation	for	any	number	less	than	but	greater	than	.‘Norm’	is	short	for	‘normal’.In	Activity
1	you	will	have	already	set	your	calculator	to	use	Norm	2	mode,	and	we	suggest	that	for	the	moment	you	continue	to	use	this.	To	change	the	mode,	use	the	key	sequence	(SETUP)	(Norm)	followed	by	(for	Norm	1)	or	(for	Norm	2).You	can	also	set	the	calculator	to	always	display	results	using	scientific	notation	with	a	set	number	of	significant	figures
using	the	key	sequence	(SETUP)	(Sci)	followed	by	the	number	of	significant	figures	required,	for	example	.	When	your	calculator	is	set	in	this	fashion,	the	display	indicator	SCI	is	displayed	at	the	top	of	the	screen.	To	cancel	such	a	setting,	use	one	of	the	key	sequences	given	above	to	return	to	a	‘Norm’	mode.	Scientific	notation	can	be	used	to	represent
both	decimals	less	than	one	whole	and	very	large	whole	numbers.	Scientific	notation	is	a	concise	way	to	represent	both	very	large	or	very	small	numbers.	Scientific	notation	involves	a	number	between	1	and	10	being	multiplied	to	a	power	of	10.	The	power	of	10	is	positive	if	the	number	being	represented	is	large	and	it	is	negative	if	the	number	is
small.	A	positive	power	of	10	tells	us	how	many	digits	the	number	has	between	its	first	digit	and	the	decimal	pointA	negative	power	of	10	tells	us	how	many	zero	digits	are	in	front	of	the	non-zero	digits.	For	example,	6×105	is	a	6	followed	by	5	digits.	It	represents	600	000.	For	example,	6×10-5	is	a	6	with	5	zeros	before	it.	It	represents	0.00006.
Scientific	notation	is	used	whenever	very	large	or	very	small	numbers	are	involved.	For	example	in	physics,	astronomy,	chemistry	and	finance.	Some	examples	of	scientific	notation	used	in	real-life	include:	The	very	large	distances	involved	in	astronomy.	For	example,	the	distance	between	the	Earth	and	the	Sun	is	said	to	be	93	million	miles,	which	can
be	written	as	9.3	×	107	miles.In	Physics,	very	large	or	very	small	known	constants	are	represented	in	scientific	notation	such	as	the	speed	of	light	(2.998	×	108	meters	per	second)	or	Planck’s	constant	(6.63	×	10-34	joule-seconds).	In	chemistry,	the	mass	of	atoms,	molecules	and	molar	mass	is	often	written	in	scientific	notation.	For	example,
Avogadro’s	number	is	6.02	×	1023	particles	per	mole.In	finance	and	economics,	figures	such	as	national	debt,	gross	domestic	product	(GDP),	or	market	capitalisation	are	often	expressed	in	scientific	notation.	For	instance,	if	a	country’s	GDP	is	$2.5	trillion,	it	would	be	expressed	as	2.5	×	1012	dollars.Engineers	often	work	with	values	that	span	many
orders	of	magnitude,	such	as	voltage,	current,	or	power.In	medicine	and	biology,	scientific	notation	is	used	to	express	values	like	cell	counts,	DNA	base	pairs,	or	concentrations	of	substances	in	body	fluids.	In	science,	abbreviations	are	commonly	used	to	refer	to	given	orders	of	magnitude	such	as:	Order	of	MagnitudeScientific	Notationfemto×10-
15pico×10-12nano×10-9micro×10-6milli×10-3centi×10-2deci×10-1deca×101hecto×102kilo×103mega×106giga×109tera×1012peta×1015	Here	are	some	common	values	of	scientific	notation	listed	on	a	number	line	from	least	to	greatest.	Scientific	notation	is	used	when	a	very	large	or	very	small	number	is	too	long	to	write	in	the	normal	manner.	In
scientific	notation	numbers	are	written	as	a	number	between	1	and	10	multiplied	by	a	power	of	10.	For	example,	32500	is	written	as	3.25×104.	Scientific	notation	is	a	more	concise	way	to	write	long	numbers	whilst	indicating	their	order	of	magnitude.	Scientific	notation	is	also	commonly	known	as	standard	form.	Both	scientific	notation	and	standard
form	refer	to	numbers	written	as	a	number	between	1	and	10	multiplied	by	10	to	the	power	of	some	other	positive	or	negative	number.	For	example	consider	the	following	lists:	101	=	10102	=	100103	=	1000104	=	10000	The	power	that	10	is	raised	to	in	each	case	is	equal	to	the	number	of	digits	after	the	1.	3	×	101	=	303	×	102	=	3003	×	103	=
30003	×	104	=	30000	The	power	that	10	is	raised	to	in	each	case	is	equal	to	the	number	of	digits	after	the	3.	A	number	written	in	scientific	notation	always	consists	of	the	following	parts:	A	number	between	the	values	of	1	and	10A	multiplication	by	10	raised	to	a	power	The	name	for	a	number	not	written	in	scientific	notation	is	simply	‘standard
notation’	or	‘decimal	notation’.	When	comparing	a	number	written	in	standard	notation	to	a	number	written	in	scientific	notation,	it	may	also	be	referred	to	as	‘expanded	form’.	The	first	step	is	to	write	the	first	part	of	the	number	which	must	always	be	between	1	and	10.	We	take	32500	and	write	it	as	3.25	so	that	it	is	now	a	number	that	is	bigger	than
1	and	less	than	10.	The	next	step	is	to	find	the	power	of	10	that	3.25	is	raised	to	to	make	it	equal	to	32500.	The	power	that	ten	is	raised	to	is	equal	to	the	number	of	digits	after	the	first	digit.	In	32500,	there	are	4	digits	after	the	first	digit	of	3.	Therefore	the	power	that	10	is	raised	to	is	4.	32500	can	be	written	as	3.25	×	104.	Scientific	notation	is	often
used	on	calculator	displays	(since	the	calculator	screen	cannot	fit	very	long	numbers).	On	a	calculator,	scientifi	notation	is	written	using	‘E’	to	represent	×10^.	For	example,	32500	can	be	written	as	3.25	×	104	or	alternatively	as	3.25E4.	In	scientific	notation,	E	stands	for	×10	raised	to	the	power	of	the	number	that	comes	after	the	E.	Scientific
notation	can	also	be	used	to	write	very	small	numbers	by	using	negative	powers	of	10.	10-1	means	or	0.1	10-2	means	or	or	0.01.	We	can	see	that	the	negative	power	of	10	describes	how	many	zeros	are	at	the	start	of	the	decimal	number.	For	example,	10-3	has	3	zeros	when	written	as	0.001.	The	number	0.000034	can	be	written	as	3.4	×	10-5.	There
are	5	zeros	before	the	digits	of	3	and	4.	Numbers	written	in	scientific	notation	must	adhere	to	the	following	rules:	The	number	before	the	multiplication	sign	must	always	be	at	least	1	and	less	than	10.There	is	always	a	multiplication	by	a	power	of	10	(as	opposed	to	a	multiplication	by	any	other	number).The	power	of	10	can	be	negative,	zero	or
positive.If	the	number	being	represented	is	10	or	more,	the	power	of	10	is	positive.If	the	number	being	represented	is	10	or	more,	the	power	of	10	is	equal	to	the	number	of	digits	that	come	after	the	first	digit	of	the	number.If	the	number	being	represented	is	less	than	1,	the	power	of	10	is	negative.If	the	number	being	represented	is	less	than	1,	the
power	of	10	is	equal	to	(-1)	multiplied	by	the	number	of	zeros	at	the	start	of	the	number.If	the	number	being	represented	is	greater	than	1	but	less	than	10,	the	power	of	10	is	zero.	To	write	a	large	number	in	scientific	notation:	Write	a	decimal	point	after	the	first	digit	of	the	number	to	form	a	number	between	1	and	10.	Multiply	this	by	a	power	of	10,
where	the	power	is	equal	to	the	number	of	digits	after	the	first	digit	of	the	large	number.	For	example,	write	630000	in	scientific	notation:	Step	1.	Write	a	decimal	point	after	the	first	digit	of	the	number	to	form	a	number	between	1	and	10	A	decimal	point	is	placed	after	the	6	to	make	6.30000	which	is	just	6.3	6.3	is	a	number	between	1	and	10.	Step	2.
Multiply	this	by	a	power	of	10,	where	the	power	is	equal	to	the	number	of	digits	after	the	first	digit	of	the	large	number	The	first	digit	of	630000	is	6.	We	count	the	number	of	digits	after	this	first	digit	of	6.	There	are	5	digits	after	the	first	digit.	That	is,	the	3,	0,	0,	0	and	0.	Therefore	we	multiply	by	105.	630000	is	written	in	scientific	notation	as
6.3×105.	To	write	small	numbers	in	scientific	notation:	Write	the	non-zero	digits	as	a	number	between	1	and	10.	Multiply	this	by	a	negative	power	of	10	equal	to	the	number	of	zeros	in	front	of	the	first	non-zero	digit.	For	example,	write	0.000008	in	scientific	notation.	Step	1.	Write	the	non-zero	digits	as	a	number	between	1	and	10	The	zeros	at	the
start	of	0.000008	are	ignored	to	obtain	the	non-zero	digit	of	8.	8	is	written	because	it	is	a	number	between	1	and	10.	Step	2.	Multiply	this	by	a	negative	power	of	10	equal	to	the	number	of	zeros	in	front	of	the	first	non-zero	digit	The	first	non-zero	digit	in	0.000008	is	the	8.	The	number	of	zeros	in	front	of	this	non-zero	digit	is	6.	Since	there	are	6	zeros,
we	multiply	the	8	by	10	to	the	power	of	-6.	0.000008	is	written	in	scientific	notation	as	8×10-6.	Small	numbers	less	than	one	whole	are	written	in	scientific	notation	with	a	negative	exponent	representing	the	number	of	zeros	at	the	start	of	the	number.	For	example,	write	the	number	0.0257	in	scientific	notation.	Step	1.	Write	the	non-zero	digits	as	a
number	between	1	and	10	The	zeros	at	the	start	of	0.0257	are	ignored	and	the	decimal	point	is	placed	after	the	first	non-zero	digit	of	2.	This	results	in	2.57	which	is	a	number	between	1	and	10.	Step	2.	Multiply	this	by	a	negative	power	of	10	equal	to	the	number	of	zeros	in	front	of	the	first	non-zero	digit	The	first	non-zero	digit	is	2.	There	are	2	zeros
before	the	2	and	so,	we	multiply	2.57	by	10	to	the	power	of	-2.	0.0257	is	written	in	scientific	notation	as	2.57×10-2.	The	power	of	the	10	is	equal	to	the	number	of	zeros	at	the	start	of	the	number	multiplied	by	-1.	If	the	power	of	10	is	positive,	this	is	the	number	of	digits	after	the	first	digit.	So	2.11×106	has	6	digits	after	the	2.	It	is	written	as	2110000.
If	the	power	of	10	is	negative,	this	is	the	number	of	zeros	in	front	of	the	digits.	So	5.3×10-3	has	3	zeros	at	the	start.	It	is	written	as	0.0053.	The	power	of	10	is	6	and	so,	there	are	6	digits	after	the	2.	We	already	have	two	digits	of	1	and	so,	four	more	0	digits	are	needed.	The	power	of	10	is	negative	3.	Negative	powers	tell	us	how	many	0	digits	are	at	the
start	of	the	number.	We	put	three	0	digits	and	then	the	5	and	the	3.	The	decimal	point	always	comes	after	the	first	0	digit.	For	example,	2.93	×	104	has	4	digits	after	the	first	digit	of	2.	Following	the	2,	there	is	a	9	then	a	3.	We	need	two	more	0	digits	to	obtain	4	digits	after	the	2.	2.93	×	104.	=	29300.	For	example,	1.04	×	10-4	has	a	negative	power	of
10.	Therefore	this	power	is	equivalent	to	the	number	of	zeros	at	the	start	of	the	number.	There	will	be	4	zeros	followed	by	the	digits	of	1,	0	and	4.	1.04	×	10-4	=	0.000104.	Notice	that	the	power	of	10	is	only	equal	to	the	number	of	zeros	at	the	start	of	the	number,	not	the	total	number	of	zeros	in	the	answer.	Notice	that	as	an	extra	zero	digit	is	added	to
the	value,	the	exponent	in	scientific	notation	increases	by	1.	Notice	that	as	we	move	from	one	thousand	to	one	million	to	one	billion	to	one	trillion,	three	zero	digits	are	added	and	so,	the	exponent	in	scientific	notation	increases	by	3.	Here	are	some	common	values	listed	in	scientific	notation:	NumberStandard	NotationScientific	NotationOne
Thousandth0.0011×10-3One	Hundredth0.011×10-2One	Tenth0.11×10-1One11×100Ten101×101One	Hundred1001×102One	Thousand1	0001×103Ten	Thousand10	0001×104One	Hundred	Thousand100	0001×105One	Million1	000	0001×106One	Billion1	000	000	0001×109One	Trillion1	000	000	000	0001×1012	The	power	of	zero	in	1×100	means
that	zero	tens	have	been	multiplied	by.	That	is,	100	=	1	and	so	1×100	simply	means	1×1	which	is	just	equal	to	1.	Here	are	some	examples	of	numbers	written	in	scientific	notation:	Standard	NotationScientific	Notation0.00066×10-40.0055×10-30.0282.8×10-20.3493.49×10-
15.45.4×10012.71.27×1014004×1025005×10212301.23×103544000005.44×107	It	is	common	for	numbers	to	be	written	to	a	particular	number	of	significant	figures	and	then	written	in	scientific	notation.	This	is	because	numbers	in	scientific	notation	are	very	large	or	very	small	and	so,	the	final	digits	do	not	really	impact	on	the	overall	size	of	the
number.	Typically,	numbers	in	scientific	notation	are	given	to	2	or	3	decimal	places	although	further	accuracy	may	be	required.	It	is	common	to	round	numbers	in	scientific	notation	to	3	significant	figures.	First	round	a	number	to	the	given	significant	figures	and	then	convert	this	number	to	scientific	notation.	For	example,	write	125364	in	scientific
notation,	rounded	to	3	significant	figures.	The	first	step	is	to	round	the	number	to	3	significant	figures.	That	is,	we	look	at	the	first	3	non-zero	digits	of	the	number,	which	are	1,	2	and	5.	We	then	look	at	the	next	digit	after	this	to	decide	if	the	3rd	significant	figure	of	5	remains	as	a	5	or	rounds	up	to	a	6.	Only	round	up	the	3rd	significant	figure	if	the	4th
significant	figure	is	equal	to	5	or	more.	Since	the	digit	after	the	5	is	a	3,	we	do	not	round	up.	We	write	125	and	then	replace	the	other	digits	with	zeros,	so	that	125364	written	to	3	significant	figures	is	125000.	We	now	write	this	in	scientific	notation	as	1.25	×	105,	since	there	are	5	digits	after	the	first	digit	of	1	in	the	number	125000.	For	example,
write	the	number	0.06627	in	scientific	notation	to	3	significant	figures.	Significant	figures	are	counted	after	the	zeros	at	the	start	of	the	number.	We	look	at	the	first	3	significant	figures	of	the	number	which	are	6,	6	and	2.	We	only	round	up	the	3rd	significant	figure	if	the	4th	significant	figure	is	equal	to	5	or	more.	The	4th	significant	figure	is	a	7	and
so,	we	round	the	2	up	to	a	3.	0.06627	rounded	to	3	significant	figures	is	0.0663.	This	number	starts	with	2	zeros,	so	writing	it	in	scientific	notation	we	have	6.33	×	10-2.	The	ease	of	adding	and	subtracting	numbers	in	scientific	notation	depends	on	whether	the	size	of	the	exponents	are	the	same	in	each	number.	To	add	or	subtract	numbers	in	scientific
notation	that	have	the	same	exponent,	simply	add	or	subtract	the	coefficients	and	keep	the	exponent	the	same.	For	example,	3×105	+	4×105	is	(3+4)×105	which	equals	7×105.	In	this	example,	the	exponents	on	both	3×105	and	4×105	are	both	5.	Therefore,	we	can	simply	add	the	3	and	the	4	together	to	obtain	7,	whilst	the	exponent	in	the	answer
remains	as	5.	3×105	+	4×105	=	7×105.	This	addition	is	essentially	the	same	as	300	000	+	400	000	=	700	000.	For	example,	3×10-4	–	1×10-4	=	(3-1)×10-4	which	is	just	2×10-4.	In	this	example,	we	simply	subtract	the	coefficients	and	keep	the	exponent	as	-4.	To	add	or	subtract	numbers	in	scientific	notation	that	have	different	exponents,	it	is	easiest
to	convert	the	numbers	to	standard	notation	first.	Then	perform	the	addition	or	subtraction	and	write	the	result	back	in	scientific	notation	if	needed.	In	the	example	of	3.21×103	+	2×104,	the	exponents	are	different	sizes.	Converting	3.21×103	to	standard	notation,	we	have	3	210.	The	exponent	of	3	means	there	are	3	digits	after	the	first	digit.	After
the	3,	we	have	the	2	then	the	1	and	so,	another	digit	of	0	is	needed	to	make	3	digits	after	the	first	digit	in	total.	Converting	2×104	to	standard	notation,	we	have	20	000.	That	is,	we	have	4	digits	after	the	first	digit	of	2.	Now,	these	numbers	can	be	added	following	the	standard	addition	process.	3	210	+	20	000	=	23	210.	We	can	write	this	in	scientific
notation	if	needed	as	2.321×104	since	there	are	4	digits	after	the	first	digit	in	23	210.	Here	is	an	alternate	method	for	adding	numbers	in	scientific	notation	when	they	have	different	exponents.	The	same	numbers	as	above	are	used	but	here	we	are	demonstrating	a	different	method	to	solve	the	problem.	To	add	or	subtract	numbers	in	scientific
notation,	first	convert	the	numbers	to	have	the	same	exponent.	To	do	this,	multiply	the	coefficient	of	the	number	with	the	largest	exponent	by	10	each	time	the	exponent	is	reduced	by	1.	For	example,	in	3.21×103	+	2×104,	we	wish	to	reduce	the	exponent	in	2×104	from	a	4	to	a	3	so	that	it	is	the	same	exponent	as	in	3.21×103.	Since	we	need	to	reduce
the	exponent	by	1,	we	multiply	the	2	by	10	to	make	20.	2×104	is	the	same	as	20×103.	Therefore	3.21×103	+	2×104	is	rewritten	as	3.21×103	+	20×103.	Now	the	coefficients	can	be	added	so	that	3.21×103	+	20×103	=	(3.21+20)×103.	This	equals	23.21×103	which	can	be	readjusted	to	2.321×104	as	we	divide	the	coefficient	by	10	as	we	increase	the
exponent	of	10	by	1.	Here	is	an	example	of	subtracting	numbers	in	scientific	notation	by	first	converting	them	to	have	the	same	exponents.	In	the	example	of	5.3×105	–	7.9×104	,	we	need	to	change	the	exponent	of	5.3×105	to	a	4.	To	do	this,	we	multiply	the	5.3	by	10	to	make	53.	5.3×105	is	the	same	as	53×104.	Therefore	5.3×105	–	7.9×104	can	be
written	as	53×104	–	7.9×104.	Now	the	numbers	have	the	same	exponent,	subtract	the	coefficients	like	so:	(53	–	7.9)×104	=	45.1×104.	Finally,	this	is	rewritten	so	that	the	coefficient	is	a	number	between	1	and	10.	We	divide	45.1	by	10	and	increase	the	exponent	by	1	to	compensate.	45.1×104	=	4.51×105.	To	multiply	numbers	in	scientific	notation,
multiply	the	coefficients	and	add	the	exponents.	For	example,	(2×103)	×	(3×105)	=	6×108.	The	coefficients	of	2	and	3	were	multiplied	to	make	6	and	the	exponents	of	3	and	5	were	added	to	make	8.	This	occurs	since	exponents	are	always	added	when	they	are	multiplied	together.	Here	is	an	example	of	multiplying	numbers	in	scientific	notation:
(4.5×109)	×	(5.2×10-2).	Firstly,	the	coefficients	of	4.5	and	5.2	are	multiplied	to	obtain	23.4.	Secondly,	the	exponents	are	added	so	that	9	+	-2	=	7.	Therefore,	(4.5×109)	×	(5.2×10-2)	=	23.4×107.	However,	23.4	must	be	written	as	a	number	between	1	and	10.	We	divide	23.4	by	10	to	obtain	2.34	and	we	increase	the	exponent	from	7	to	8	to
compensate.	(4.5×109)	×	(5.2×10-2)	=	2.34×108.	To	divide	numbers	in	scientific	notation,	divide	the	coefficients	and	subtract	the	exponents.	For	example,	(6×107)	÷	(2×102)	=	3×105.	The	coefficients	of	6	and	2	were	divided	to	obtain	3	and	the	exponent	of	2	was	subtracted	from	the	exponent	of	7	to	obtain	5.	This	occurs	since	exponents	are
subtracted	when	they	a	division	takes	place.	Here	is	another	example	of	dividing	numbers	in	scientific	notation:	(8.4×104)	÷	(2.5×10-3).	Firstly,	the	coefficients	are	divided	so	8.4	÷	2.5	=	3.36.	Secondly,	the	exponents	are	subtracted.	4	–	-3	is	the	same	as	4	+	3	which	equals	7.	(8.4×104)	÷	(2.5×10-3)	=	3.36×107.	Scientific	notation	is	commonly	used
in	calculator	displays.	To	write	scientific	notation	on	a	calculator,	use	the	button	labelled	as	‘×10G‘	or	just	10G‘.	Enter	the	coefficient	(the	number	between	1	and	10)Then	press	the	‘×10G‘	buttonThen	enter	the	power	of	10	Here	are	the	instructions	for	entering	scientific	notation	on	some	common	calculators:	The	‘×10G‘	button	is	found	in	the	middle	of
the	bottom	row.	Enter	the	coefficient	(the	number	between	1	and	10)Then	press	the	‘×10G‘	buttonThen	enter	the	power	of	10	The	‘×10G‘	button	is	found	in	the	middle	of	the	bottom	row.	Enter	the	coefficient	(the	number	between	1	and	10)Then	press	the	‘×10G‘	buttonThen	enter	the	power	of	10	The	‘×10G‘	button	is	found	in	the	middle	of	the	bottom
row.	Enter	the	coefficient	(the	number	between	1	and	10)Then	press	the	‘×10G‘	buttonThen	enter	the	power	of	10	The	’10G‘	option	is	found	above	the	‘log’	button.	Press	‘2nd’	then	‘log’	to	write	numbers	in	scientific	notation.	Enter	the	coefficient	(the	number	between	1	and	10)Press	the	‘2nd’	buttonThen	press	the	‘log’	button	to	select	the	’10G‘
optionThen	enter	the	power	of	10	The	’10G‘	option	is	found	above	the	‘log’	button.	Press	‘2nd’	then	‘log’	to	write	numbers	in	scientific	notation.	Enter	the	coefficient	(the	number	between	1	and	10)Press	the	‘2nd’	buttonThen	press	the	‘log’	button	to	select	the	’10G‘	optionThen	enter	the	power	of	10	Share	—	copy	and	redistribute	the	material	in	any
medium	or	format	for	any	purpose,	even	commercially.	Adapt	—	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even	commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow	the	license	terms.	Attribution	—	You	must	give	appropriate	credit	,	provide	a	link	to	the	license,	and	indicate	if	changes	were	made	.	You
may	do	so	in	any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	—	If	you	remix,	transform,	or	build	upon	the	material,	you	must	distribute	your	contributions	under	the	same	license	as	the	original.	No	additional	restrictions	—	You	may	not	apply	legal	terms	or	technological	measures	that	legally
restrict	others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No	warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions	necessary	for	your	intended	use.	For	example,	other
rights	such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	CalculateHow→	2.99792458	×	10⁸	(speed	of	light)→	6.022	×	10²³	(Avogadro's	number)	Scientific	notation	expresses	numbers	as	a	×	10ⁿ	where:	Example:	123,000	1.	Move	decimal	left	until	you	have	1.23	2.	Count	moves:	5	places	3.	Result:	1.23	×	10⁵	Example:
0.000456	1.	Move	decimal	right	until	you	have	4.56	2.	Count	moves:	4	places	3.	Result:	4.56	×	10⁻⁴	(negative	exponent)	Measuring	atomic	particles,	molecular	masses,	chemical	concentrationsDistances	to	stars,	sizes	of	celestial	bodies,	light	yearsProcessing	speeds,	memory	sizes,	data	storage	capacitiesMaterial	properties,	electrical	calculations,
precision	measurementsNational	debts,	GDP	calculations,	market	capitalizationsDrug	dosages,	cell	counts,	molecular	concentrationsWhat's	the	difference	between	scientific	notation	and	E-notation?	Scientific	notation	uses	the	×	symbol:	1.23	×	10⁵	E-notation	uses	the	letter	E:	1.23E5	or	1.23e5	Both	represent	exactly	the	same	value.	E-notation	is
commonly	used	in	calculators	and	computer	programs.	How	do	I	know	if	the	exponent	should	be	positive	or	negative?	Positive	exponent:	Original	number	is	≥	10	(large	numbers)	Example:	1,000	=	1.0	×	10³	Negative	exponent:	Original	number	is	<	1	(small	numbers)	Example:	0.001	=	1.0	×	10⁻³	Can	I	convert	scientific	notation	back	to	standard
form?	Yes!	This	calculator	shows	both	forms.	To	convert	manually:	Positive	exponent:	Move	decimal	point	right	1.23	×	10⁵	→	move	5	places	right	→	123,000	Negative	exponent:	Move	decimal	point	left	4.56	×	10⁻⁴	→	move	4	places	left	→	0.000456	What	if	my	number	is	already	between	1	and	10?	Numbers	between	1	and	10	have	an	exponent	of	0:	5.67
=	5.67	×	10⁰	Since	10⁰	=	1,	it's	often	written	without	the	scientific	notation.	How	many	significant	figures	should	I	use?	This	depends	on	your	field	and	precision	needs:	General	use:	3-4	significant	figures	(1.23	×	10⁵)	Scientific	work:	As	many	as	your	measurements	support	The	calculator	preserves	all	digits	you	enter,	so	you	can	choose	your	precision
level.	•	Convert	chemistry	molar	masses	and	concentrations•	Physics	calculations	with	astronomical	distances•	Mathematics	homework	and	standardized	tests•	Understanding	order	of	magnitude	comparisons•	Express	measurement	data	in	research	papers•	Calculate	particle	physics	and	quantum	mechanics	values•	Work	with	astronomical
observations	and	calculations•	Standardize	very	large	or	small	dataset	values•	Convert	between	number	formats	in	software•	Handle	floating-point	precision	in	programming•	Work	with	sensor	data	and	measurement	systems•	Design	calculations	for	technical	specifications•	Express	large	financial	figures	(GDP,	market	caps)•	Calculate	compound
interest	over	long	periods•	Work	with	currency	exchange	rates	and	inflation•	Analyze	population	and	demographic	statistics	In	order	to	continue	enjoying	our	site,	we	ask	that	you	confirm	your	identity	as	a	human.	Thank	you	very	much	for	your	cooperation.	Some	people	have	a	strong	resistance	to	using	scientific	notation*.	Almost	every	time	I	teach
an	introductory	science	class,	I	have	one	or	two	students	with	strong	math	skills	who	insist	on	doing	all	of	their	calculations	in	standard	notation.	Doing	this	invariably	results	in	mistakes	that	lead	to	lost	points	on	exams	and	homework.	Video	Overview	Making	sense	of	scientific	notation	does	take	a	bit	of	effort,	but	once	learned,	it	becomes	an
effective	way	to	save	time	and	avoid	mistakes	when	working	with	extremely	large	and	small	numbers.	This	is	especially	useful	when	using	calculators	or	computers	for	applied	work.	It	is	much	easier	to	avoid	mistakes	when	writing	4.6x10-14	as	compared	to	writing	0.000000000000046.	Numbers	written	in	scientific	notation	are	easier	to	read	and	to
work	with	Converting	a	number	from	standard	to	scientific	notation	involves	moving	the	decimal	place	until	there	is	one	digit	to	the	left	of	the	decimal,	then	multiplying	that	value	by	ten	raised	to	the	same	power	as	the	number	of	places	moved.	300	written	in	scientific	notation	is	3x102;	spoke	as	"Three	times	ten	to	the	two."	Ten	raised	to	the	power	of
two	indicates	that	to	convert	the	value	back	to	standard	notation,	the	decimal	needs	to	move	two	places.	The	sign	of	the	exponent*	depends	on	the	direction	the	decimal	moves.	Move	the	slider	to	compare	values	in	standard	and	scientific	notation	All	values	written	in	scientific	notation	have	the	same	structure:	The	number	itself,	followed	by	a
multiplication	symbol,	then	the	number	10	raised	to	a	power.	The	number	is	called	the	coefficient.	The	power	10	is	raised	to	is	called	the	exponent.	The	coefficient	can	be	any	real	number.	The	exponent	must	be	an	integer,	although	it	can	be	negative.	The	parts	of	the	notation	structure	have	names	A	positive	exponent	means	the	number	is	greater
than	one,	and	the	decimal	moves	to	the	right	to	convert	from	scientific	to	standard	notation.	3.0	x102	becomes	300.	A	negative	exponent	means	the	number	is	less	than	one,	and	the	decimal	moves	to	the	left	to	convert	from	scientific	to	standard	notation.	3.0	x10-2	becomes	0.03.	Moving	the	decimal	the	same	number	of	places	10	is	raised	to	works
because	moving	the	decimal	one	place	is	the	same	as	dividing	or	multiplying	the	number	by	10:	Step	1	-	divide	300	by	10:	300	÷	10	=	30	Step	2	-	divide	the	result	of	step	1	by	10	again:	30	x	101	÷	10	=	3	Since	we	had	to	divide	by	10	two	times	to	get	from	300	to	3,	the	exponent	for	the	scientific	notation	form	is	2.	This	shows	that	the	original	number
can	be	recreated	by	multiplying	3	by	10	two	times.	Therefore,	3.0	x	102,	3.0	x	10	x	10	and	300	all	represent	the	same	value.	The	same	pattern	works	regardless	of	the	size	of	the	number.	2,300,000,000,000	can	be	written	as	2.3	x	1012	which	says	it	is	2.3	multiplied	by	10	12	times.	Pattern	works	for	large	numbers	too	Values	that	are	less	than	one
work	the	same	way.	The	difference	is	that	converting	from	standard	to	scientific	notation	involves	multiplying	by	10,	not	dividing.	Multiplying	by	10	moves	the	decimal	to	the	right.	To	write	the	number	0.0003	in	scientific	notation,	0.0003	is	repeatedly	multiplied	by	10	until	the	first	non-zero	number	(in	this	case	a	3)	is	just	to	the	left	of	the	decimal
place:	Step	1	-	multiply	by	10:	0.0003	x	10	=	0.003	Step	2	-	multiply	by	10	again:	0.003	x	10-1	x	10	=	0.03	Step	3	-	multiply	by	10	again:	0.03	x	10-2	x	10	=	0.3	Step	4	-	multiply	by	10	again:	0.3	x	10-3	x	10	=	3	This	conversion	took	4	steps	so	the	number	is	multiplied	by	10	raised	to	the	negative	of	the	number	so	steps	indicating	that	to	getting	back	to
the	original	number	requires	dividing	by	10	4	times.	The	exponent	is	negative	because	the	original	number	is	less	than	one.	In	addition	to	making	it	easier	to	express	large	and	small	numbers,	scientific	notation	makes	it	easier	to	compare	values.	Writing	two	values	as:	0.000000035	and	0.0000000098	makes	it	difficult	to	see	at	a	glance	which	one	is
bigger	while	writing	them	as	3.5	x10-8	and	9.8	x10-9	makes	it	much	clearer	that	the	first	one	is	larger.	The	most	common	way	to	write	values	in	scientific	notation	is	with	the	x10exponent	structure.	With	the	advent	of	computers	and	calculators,	the	letter	E	replaces	"x10"	so	that	3200	can	be	written	as	3200,	3.2E3,	or	3.2	x103.	Try	the	scientific
notation	practice	problems	to	test	your	understanding	of	the	concepts	covered	by	this	illustration.	Related	content:	Let’s	face	it–numbers	can	be	unpredictable.	One	minute	you	might	be	trying	to	plan	your	grocery	budget;	then	the	next,	your	eyes	might	stray	off-screen	as	your	calculator	produces	figures	like	0.000000075	or	75,000,000,000	that	have
you	scratching	your	head	in	amazement.	Scientific	notation	is	the	hero	of	math	that	saves	us	all,	helping	to	reduce	overwhelming	numbers	into	manageable	chunks.	From	high	schoolers	learning	exponents	to	adults	looking	for	answers	about	inflation	rates	correctly,	knowing	how	to	work	with	scientific	notation	is	not	only	useful	but	essential.	We	will
walk	you	through	how	to	master	scientific	notation	using	any	calculator	–	be	it	handheld	or	online	scientific.	We	promise	not	to	make	the	experience	dry!	No	one	enjoys	long	math	classes!	Think	about	writing	out	the	distance	from	Earth	to	Sun	–	about	93	million	miles–without	resorting	to	scientific	notation:	that	would	require	remembering	a	long
string	of	zeroes!	Instead,	scientific	notation	allows	you	to	represent	this	same	figure	using	9.3×107;	neat	and	efficient!	Scientific	notation	represents	numbers	as	products	of	two	parts:	Decimal	numbers	between	1	and	10.	Instead	of	getting	an	answer	of	0.0000002,	2×10-7	should	be	used	instead.	45000000	gives	you	4.5	x	107.	Why	it	matters:	To
simplify	calculations.	Calculators,	scientists,	engineers	and	even	your	local	weather	app	rely	on	legible	numbers	in	order	to	remain	functional.	It	helps	them	navigate	extreme	arithmetic	challenges.	Although	you	might	not	think	so,	scientific	notation	plays	a	much	bigger	role	than	you	realize	in	everyday	life.	Even	if	you	don’t	work	at	NASA	or	take
math	courses.	Banking	and	Inflation:	Have	you	ever	attempted	to	calculate	how	$100	saved	in	1970	compares	with	today’s	money?	Inflation	math	can	produce	some	pretty	complex	decimals;	learning	scientific	notation	allows	for	accurate	tracking	using	an	advanced	calculator	online	for	free.	Science	Experiments:	No	matter	if	it’s	measuring	bacteria
in	microscopic	form	or	checking	chemical	reactions,	scientific	notation	is	your	secret	weapon	in	conducting	science	experiments.	Tech	&	Engineering:	Tiny	components	such	as	nanometers	or	massive	data	volumes	such	as	petabytes	often	necessitate	this	format.	Scientific	notation	can	come	in	handy	whether	it	be	used	in	DIY	projects	or	helping	your
child	complete	homework	assignments.	Let’s	quickly	review	some	basics	before	we	jump	into	using	calculators.	Here	is	a	brief	refresher.	Scientific	notation	follows	this	format:	10n	+	1.	“a”	indicates	the	decimal	number	between	1	and	10.	Exponent	n	is	used	to	specify	how	many	times	10	has	been	multiplied	or	divided.	Examples:	6×103	and	4×10-3
can	both	be	written	as	6	x	103	and	4×10-3	respectively,	which	indicates	large	and	tiny	exponents	respectively.	As	a	reminder,	positive	exponents	represent	larger	numbers	while	negative	ones	represent	smaller	ones.	Let’s	have	some	fun	learning	to	enter	Scientific	Notation	on	a	Calculator	Now	we	can	get	down	to	business:	using	your	calculator	like
an	expert!	Most	scientific	calculators	feature	an	“On/Off”	button	on	them	for	easy	navigation.	Here’s	how	you	can	enter	5.67×106:	EXP	=	E	and	10	is	multiplied	together	for	ease.	Press	EXP/EE	for	Type	5.67	Your	screen	should	show	5.67E6	That’s	it!	No	need	to	enter	numbers	like	10	or	x;	the	calculator	knows	exactly	what	needs	to	be	done.	Negative
exponents	(like	10-7):	Before	adding	an	exponent,	press	the	(-)	button	(typically	different	than	a	minus	sign).	Assume	you’re	using	an	online	scientific	calculator	on	your	laptop,	phone,	or	tablet	without	batteries	required	–	here’s	what	to	keep	an	eye	out	for:	Visit	an	established	advanced	calculator	online	free.	There	are	plenty	to	choose	from	and	most
work	directly	in	your	browser.	Enter	a	base	number	(for	instance	3.14).	Click	either	the	EXP	or	10x	button	(depending	on	your	layout).	Enter	either	positive	or	negative	exponent.	Example:	To	enter	3.14	x	10-4,	type	the	following.	3.14	is	typically	represented	as	3.14E-4	by	most	scientific	calculators	online.	Imagine	that	in	1950	your	grandpa	bought	a
house	for	$8,000.	Now	the	same	house	costs	more	than	three	times	that	amount:	what	is	its	inflation	factor?	Step	1:	Divide	$320k	by	8,000	to	get	40.	So	let’s	say	we	want	to	compare	soda	prices	from	1910-2025;	prices	like	$0.01	and	$2.50	become	1	x	10-2/2.5x	100	respectively.	Now	simply	plug	those	values	into	an	online	scientific	calculator	to
calculate	inflation	ratios	or	trends	easily	and	without	endless	zeroes.	Science	Class	Measurement	W1-H:	Cell	MeasurementW1	You	are	viewing	a	cell	that’s	approximately	0.00000002	meters	wide.	Scientific	Notation:	2	x	10-9	Typing	that	into	a	calculator	normally	would	take	nine	zeroes	and	could	cause	errors;	but	using	EXP	you’d	breeze	through	it:	2
EXP(-9)	9.	Construction	or	Engineering	Let’s	say	you’re	measuring	something	in	nanometers;	for	example	45,000,000	nanometers	would	equal	4.5×107	nanometers.	Need	to	convert	that	to	meters?	Simply	use	your	advanced	calculator	online	free	to	divide	by	1×109	and	you’re	all	done	in	seconds!	Even	experienced	professionals	make	mistakes	from
time	to	time;	here’s	how	you	can	avoid	the	most	frequent	ones:	Mistake	#1:	Typing	106	instead	of	using	EXP/EE.	This	leads	to	incorrect	math.	When	dealing	with	scientific	notation,	always	utilize	EXP	or	EE	for	scientific	notation	purposes.	Mistake	2:	Confusing	the	Minus	Sign	With	Negative	Key	For	negative	exponents,	always	use	the	(-)	button	–	also
known	as	negative	or	sign	change	key	–	rather	than	hitting	regular	subtraction	keys.	Mistake	#3:	Misreading	the	Display	If	your	display	indicates	2.5E7,	that	means	2.5	x	107	not	7.	Imagine	this:	you’re	researching	population	growth.	In	this	Quick	Practice	Challenge,	your	task	is	to	work	through	some	scenarios	on	population	development.	Your
bacteria	colony’s	population	stands	at	9,800,000,000	and	you	want	to	calculate	it	using	scientific	notation:	Step	2.	Subtract	9.8×109	and	type	it	in	on	an	online	scientific	calculator	Now,	let’s	multiply	this	population	with	another	colony	containing	5.1	x	103	bacteria.	Enter:	8.8	EXP	9	umplutx5.1	EXP	3	=4.998E13	and	you	have	your	answer!	Scientists
use	such	calculations	to	estimate	populations,	particles	and	galaxies.	There	is	no	need	for	you	to	become	an	expert	on	scientific	notation	in	order	to	use	an	online	scientific	calculator	or	advanced	calculator	online	free–they	provide	all	of	the	tools	needed	to	effectively	address	both	large	and	small	numbers	with	ease.	Not	just	any	math	trick;	this	skill
saves	time,	improves	accuracy	and	makes	you	look	like	an	amazing	mathematician	at	your	desk.	So	the	next	time	you	encounter	numbers	that	seem	straight	out	of	a	sci-fi	novel,	don’t	despair;	just	press	EXP	on	your	calculator	and	let	its	magic	work	its	wonders.	Bookmark	Your	Calculator	If	you	rely	on	calculators	regularly–whether	for	homework,
budgeting,	or	general	curiosity–bookmark	an	advanced	calculator	online	free	that	you	know	you	can	rely	on.	Many	advanced	calculators	even	feature	memory	functions,	graphing	tools,	and	unit	conversion	capabilities;	it’s	like	having	your	own	mini	math	lab	right	in	your	pocket!	Scientific	Notation	with	a	Calculator	Loading...		Found	a	content	error?
Tell	us	Numbers	can	sometimes	be	too	large	or	too	small	to	be	expressed	normally.	If	you’re	working	on	a	problem	involving	the	weight	of	the	earth	or	the	size	of	an	atom,	writing	down	or	entering	several	zeroes	in	a	calculator	is	inconvenient	at	best.	Writing	scientific	notation	is	one	of	the	easiest	ways	of	expressing	extremely	large	and	infinitesimally
small	numbers.	For	instance,	you	can	express	0.0000000027	as	2.7	x	10-9.		You	can	enter	a	scientific	notation	on	scientific	calculators.	Every	scientific	calculator	is	also	capable	of	outputting	scientific	notations	per	the	rules	of	significant	figures.	Here’s	a	short	guide	on	how	to	do	scientific	notation	on	scientific	calculators.	You	can	both	enter	and
receive	scientific	notation	as	an	output	on	your	calculator.	How	to	Convert	a	Number	to	Scientific	Notation	To	convert	a	number	into	a	scientific	notation	or	to	set	the	calculator	to	output	all	the	answers	in	that	form,	you	have	to	change	the	mode	of	the	calculator	to	the	scientific	mode.	You	can	do	this	in	three	easy	steps.	Step	#1:	Find	the	“Sci”	Mode
Press	the	“MODE”	button	on	your	calculator.	It	is	typically	the	second	button	on	the	top	row	of	keys.	Rows	of	options	will	appear	on	the	calculator’s	screen.	The	first	row	of	options	will	include	“Normal,”	“Sci,”	and	“Eng”	(Engineering	notation	mode).	Use	the	arrow	keys	on	the	calculator	to	navigate	to	the	“Sci”	option,	then	hit	the	“Enter”	key.	With
this,	you	will	have	enabled	the	scientific	notation	converter	mode.	Step	#2:	Exit	the	Menu	To	exit	the	MODE	menu,	tap	the	“2ND”	button,	and	press	the	MODE	button.	You	will	return	to	the	default	screen	of	the	calculator.	Step	#3:	Calculate/Convert	Every	calculation	that	you	make	on	the	calculator	will	now	be	displayed	in	scientific	notation.	If	you
want	to	convert	a	number	into	scientific	notation,	you	must	feed	it	in	and	hit	enter.	You	will	see	that	the	scientific	notation	calculator	will	have	moved	the	decimal	places	automatically.	The	“E”	in	the	calculator	means	“exponent	of	10.”	In	other	words,	“2.7	E	-7”	denotes	“2.7	x	10-7”.	How	to	Enter	Scientific	Notation	in	Calculators	In	a	TI-30	Calculator
If	you	have	a	TI-30,	and	you	want	to	enter	2.7	x	10-7	in	your	calculator.	First,	you	must	feed	“2.7”	into	the	calculator	using	the	number	keys.	Next,	press	the	“2ND”	key	to	activate	the	shift	mode.	Once	activated,	press	the	“x-1”	key.	Since	the	button	has	“EE”	marked	above	it,	it	will	feed	the	“E”	symbol	into	the	calculator.		You	can	now	type	in	the
exponent	you	want	to	enter,	which	in	this	case	is	“-7.”	In	a	TI-83/84	Calculator	Entering	scientific	notation	in	these	calculators	is	a	little	trickier.	You	must	switch	to	the	“Sci”	mode	to	ensure	that	the	scientific	notation	you	enter	isn’t	converted	to	regular	digits.	You	can	then	enter	the	coefficient,	press	the	2ND	key,	then	the	comma	key,	since	it	has	the
“EE”	marked	above	it.	You	can	then	enter	the	exponent,	and	you	will	have	entered	a	scientific	notation	in	your	calculator.	We	have	various	comprehensive	calculators	that	you	can	use	online	for	free.	You	can	choose	from	t-test	calculator,	graphing,	matrix,	the	standard	deviation	to	statistics,	and	scientific	calculators.	Check	it	here.		Introduction
Scientific	notation	is	a	method	of	expressing	large	or	small	numbers	in	a	more	manageable	form.	This	practical	system	involves	writing	numbers	using	exponents,	making	calculations	much	more	straightforward.	In	this	article,	we	will	discuss	how	to	perform	scientific	notation	on	various	types	of	calculators,	including	Windows	calculator,	standard
scientific	calculators,	and	graphing	calculators.	1.	Using	Windows	Calculator	Step	1:	Open	the	calculator	application	on	your	computer	by	clicking	on	the	“Start”	button	and	typing	“Calculator”	in	the	search	bar.	Step	2:	Ensure	that	you’re	using	the	scientific	mode	by	selecting	“View”	from	the	menu	bar	and	clicking	on	“Scientific.”	Step	3:	Input	your
number	(e.g.,	4000000).	Step	4:	Click	on	the	“Exp”	button.	This	will	automatically	convert	the	number	into	its	scientific	notation	form	(e.g.,	4E6).	2.	Using	a	Standard	Scientific	Calculator	Step	1:	Turn	on	your	calculator.	Step	2:	Enter	the	number	you	want	to	convert	into	scientific	notation	(e.g.,	4000000).	Step	3:	Press	the	“EE,”	“EXP,”	or	“E”	button,
depending	on	your	calculator	model.	This	will	store	your	exponent	value.	Step	4:	Input	your	desired	exponent	value	(e.g.,	if	you	want	to	denote	4,000,000	as	4	x	10^6,	input	“6”).	Your	calculator	should	automatically	display	the	number	in	scientific	notation	(4E6	or	some	variation).	3.	Using	a	Graphing	Calculator	Step	1:	Turn	on	your	graphing
calculator.	Step	2:	Press	the	“MODE”	button	and	ensure	your	calculator	is	set	to	display	results	in	scientific	notation.	Scroll	down	to	select	either	“SCI”	or	“ENGINEERING,”	then	press	the	“ENTER”	button.	Step	3:	Input	the	number	you	want	to	convert	into	scientific	notation	(e.g.,	4000000).	Step	4:	Press	“ENTER.”	Your	calculator	should	display	the
number	in	scientific	notation	format	(e.g.,	4E6	or	some	variation).	Conclusion	Performing	scientific	notation	on	a	calculator	is	an	essential	skill	for	students	and	professionals	alike.	With	this	step-by-step	guide,	you	now	know	how	to	use	various	types	of	calculators	to	convert	numbers	into	this	practical	format.	Whether	using	a	Windows	calculator,	a
standard	scientific	calculator,	or	a	graphing	calculator,	understanding	how	to	perform	scientific	notation	will	make	complex	calculations	much	easier.
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