
	

https://rukepaxekivopuw.nurepikis.com/650978541918995317703513261484679552989938?vawokupididodifikurexafatakepubujesusiguvajowukixosupavoretivuxosoko=jobowunabodozofijinuxajinavugiwiferukexixatoziwugofubutodumibonemiputizigekasumegasuzexobofebudojobexafuwokanegenarudomukodinurawofebijevedivekewizomiteworoverazipedeguwesesuxobixedirojusajekujuvibuderujariz&utm_term=how+to+calculate+mass+when+given+density+and+volume&fidasedukilurumudejezuvawebi=nuloxuwagejiwufonetumilakumebepubikivanotufafewuxesegimodaxekopajarirogotexabububuzekosurusexekuwabexezewivizezudusidinomerimukakupugojizotuj




How	to	calculate	mass	when	given	density	and	volume

Once	the	mass	and	volume	of	the	substance	have	been	measured,	the	density	can	be	calculated	using	the	formula.	When	performing	calculations	with	measured	values,	it	is	important	to	consider	the	number	of	significant	figures	in	the	data.	It	involves	measuring	the	dimensions	of	the	object	and	calculating	its	volume	using	a	simple	formula.	You	can
also	represent	this	using	the	density	mass	volume	triangle,	Use	this	quiz	to	check	your	grade	6	to	7	students’	understanding	of	working	with	ratios.	This	can	help	to	reduce	the	impact	of	random	errors,	such	as	fluctuations	in	temperature	or	slight	variations	in	the	shape	of	the	object	being	measured.	It	is	also	used	in	industry	to	measure	the	volume	of
irregularly	shaped	objects	such	as	engine	parts	or	machine	components.	Therefore,	if	the	density	and	volume	of	an	object	are	known,	its	mass	can	be	calculated.	What	are	different	units	of	volume?	By	keeping	these	common	issues	in	mind,	it	is	possible	to	troubleshoot	problems	that	may	arise	when	calculating	mass	using	density	and	volume.	For
example,	if	the	density	of	a	substance	is	given	in	grams	per	cubic	centimeter	(g/cm³),	it	should	not	be	converted	to	kilograms	per	cubic	meter	(kg/m³)	without	adjusting	the	value	accordingly.	In	such	cases,	it	may	be	necessary	to	take	multiple	measurements	of	density	and	volume	in	order	to	calculate	an	accurate	mass.	Density	is	defined	as	the	mass
per	unit	volume	of	a	substance.	10+	questions	with	answers	covering	a	range	of	6th	and	7th	grade	ratio	topics	to	identify	areas	of	strength	and	support!	DOWNLOAD	FREE	x	Use	this	quiz	to	check	your	grade	6	to	7	students’	understanding	of	working	with	ratios.	This	means	that,	for	density	D	and	volume	V,	\,	D=\cfrac{k}{V}	where	the	constant	of
proportionality,	k,	represents	the	mass	of	the	object.	As	density	is	multiplied	by	volume	to	get	mass,	the	units	are	\cfrac{\mathrm{g}}{\mathrm{cm}^3}\times\mathrm{cm}^3=\cfrac{g}{\mathrm{cm}^3}	\times\cfrac{\mathrm{cm}^3}{1}=g	Note	how	the	centimeters	cubed	canceled	out	and	left	just	g.	This	means	that
1\mathrm{~m}^3=1,000,000\mathrm{~cm}^3	and	so	if	you	convert	cubic	meters	to	cubic	centimeters,	you	need	to	multiply	the	volume	by	1,000,000.	The	following	table	shows	the	conversion	of	1\mathrm{~kg}	to	these	other	units.	Suppose	a	liquid	has	a	density	of	1.2	g/cm³	and	you	have	250	cm³	of	it.	©	2025	blovy.	Similarly,	the	mass	of	a
substance	can	be	calculated	by	multiplying	its	density	by	its	volume.	The	mass	of	the	object	is	1,500	\mathrm{~g}	or	1.5	\mathrm{~kg}.	To	minimize	errors,	it	is	important	to	use	precise	measuring	tools	and	techniques.	How	does	this	relate	to	high	school	math?	The	water	displacement	method	is	commonly	used	in	scientific	experiments	to	measure
the	volume	of	small	objects	such	as	seeds	or	insects.	The	volume	is	currently	in	cubic	centimeters,	so	convert	to	cubic	meters	by	dividing	by	1,000,000.	This	can	be	done	by	measuring	the	displacement	of	a	liquid	when	the	substance	is	placed	in	it.	This	is	important	in	the	jewelry	and	investment	industries	where	the	value	of	the	metal	is	directly	related
to	its	purity.	Write	the	formula	with	the	correct	subject.	Some	different	units	of	volume	are	millimeters	cubed	(\mathrm{mm}^3),	centimeters	cubed	(\mathrm{cm}^3),	meters	cubed	(\mathrm{m}^3),	cubic	inches	(\mathrm{inches}^3),	cubic	feet	(\mathrm{ft}^3),	etc.	Understanding	the	Relationship	The	fundamental	relationship	between	mass,
density,	and	volume	is	key	to	understanding	how	to	calculate	mass	when	density	and	volume	are	known.	To	ensure	accuracy,	it	is	important	to	use	calibrated	instruments	and	to	follow	proper	measurement	techniques.	It	is	important	to	ensure	that	the	units	of	measurement	are	consistent,	as	mentioned	in	the	previous	subsection.	To	calculate	the
mass,	multiply	the	density	of	the	substance	by	the	volume	of	the	object.	\left(2	\times	10^7\right)	\div	1,000,000=2	\times	10^7	\div	10^6=2	\times	10^1=20	Now	V=20	\,	m^3	and	so	M=D	\times	V=3,100	\times	20=62,000	\mathrm{~kg}	or	6.2	\times	10^4	\mathrm{~kg}.	Accuracy	and	Precision	in	Calculations	When	calculating	mass	using	density
and	volume,	it	is	important	to	consider	the	accuracy	and	precision	of	the	measurements.	For	example,	rearrange	Ohm’s	law	V=IR	to	highlight	resistance	R.	It	is	important	to	note	that	density	and	volume	can	be	measured	using	different	units,	such	as	grams,	kilograms,	cubic	meters,	or	cubic	centimeters.	While	worksheets	can	give	students	practice
manipulating	the	equation	and	completing	the	calculations,	be	sure	to	also	give	students	real	world	examples	or	projects	that	require	them	to	calculate	the	mass	to	solve	a	problem.	Below	is	a	table	describing	some	density	measurements.	Once	the	volume	is	known,	the	mass	can	be	calculated	using	the	formula	mentioned	earlier.	Therefore,	it	is
recommended	to	use	calibrated	instruments	and	follow	proper	measurement	techniques	to	ensure	accurate	results.	For	example,	a	mixture	of	two	substances	may	have	different	densities	in	different	parts	of	the	mixture.	For	example,	a	sponge	has	a	higher	density	when	it	is	squeezed	as	its	volume	has	decreased,	but	the	mass	has	not	changed.	By
taking	care	to	ensure	accuracy	and	precision	in	measurements	and	calculations,	one	can	obtain	reliable	and	meaningful	results	when	calculating	mass	using	density	and	volume.	This	concept	is	essential	in	various	fields,	including	engineering,	chemistry,	and	physics,	where	accurate	measurements	of	mass	are	required	for	experiments	and
calculations.	Even	small	errors	in	measurement	can	lead	to	significant	discrepancies	in	the	final	result.	A	conversion	factor	is	a	ratio	of	two	equivalent	values	expressed	in	different	units.	For	example,	if	density	is	in	g/cm³,	the	volume	should	be	in	cm³.	Write	the	formula	with	the	correct	subject.	Write	the	formula	with	the	correct	subject.	The	volume
unit	is	in	\mathrm{m}^3	and	the	density	unit	is	in	\mathrm{g}	/	\mathrm{cm}^3,	so	convert	the	volume	to	\mathrm{cm}^3.	To	calculate	mass	using	density	and	volume,	the	formula	is:	mass	=	density	x	volume	This	formula	can	be	rearranged	to	find	any	of	the	three	variables	if	the	other	two	are	known.	The	density	of	a	material	is	a	compound
measure	that	relates	how	much	matter	there	is	in	the	substance	per	unit	volume.	However,	the	volume	must	be	determined	before	the	mass	can	be	calculated.	Math	Equations	Math	Formulas	At	Third	Space	Learning,	we	specialize	in	helping	teachers	and	school	leaders	to	provide	personalized	math	support	for	more	of	their	students	through	high-
quality,	online	one-on-one	math	tutoring	delivered	by	subject	experts.	Understanding	Mass,	Density,	and	Volume	To	understand	how	to	calculate	mass	using	density	and	volume,	it’s	important	to	first	understand	what	each	of	these	terms	means.	Conversely,	when	the	sponge	has	been	released,	it	has	a	lower	density	as	the	volume	has	increased	but	the
mass	has	stayed	the	same.	By	measuring	the	mass	and	volume	of	a	vehicle	and	calculating	its	density,	engineers	can	determine	the	amount	of	fuel	needed	to	move	the	vehicle	a	certain	distance.	Troubleshooting	Common	Issues	When	calculating	mass	using	density	and	volume,	there	are	a	few	common	issues	that	may	arise.	Let’s	look	at	how	the	units
were	calculated.	Determine	the	volume	of	the	object	(often	measured	in	m³	or	cm³).	For	example,	if	the	mass	and	density	of	an	object	are	known,	the	volume	can	be	calculated	using	the	formula:	volume	=	mass	/	density	Similarly,	if	the	volume	and	density	of	an	object	are	known,	the	mass	can	be	calculated	using	the	formula:	mass	=	density	x	volume
Understanding	the	relationship	between	mass,	density,	and	volume	is	important	in	many	fields,	including	physics,	chemistry,	and	engineering.	Alternatively,	if	the	density	of	the	object	is	known,	and	its	volume	can	be	measured,	then	the	mass	can	be	calculated	using	the	same	formula.	This	makes	sense,	because	you	are	calculating	mass,	which	is
measured	in	mg.	Customary	units	include	pounds	(lb),	ounces	(oz)	and	imperial	tons	(ton).	Here	you	will	learn	about	mass	from	density	and	volume,	including	what	mass,	density	and	volume	are,	how	to	solve	for	mass	and	how	to	identify	the	units	of	mass.	It	is	important	to	ensure	that	the	units	of	density	and	volume	match	in	order	to	get	the	correct
mass.	The	conversion	for	cubic	units	is	the	cube	of	the	scale	factor.For	example,	a	cube	with	a	side	length	of	1\mathrm{~m}	has	a	volume	of	1\mathrm{~m}^3.	In	order	to	find	mass	from	density	and	volume:	Write	the	formula	with	the	correct	subject.	By	calculating	the	mass	and	volume	of	the	materials	used	and	their	density,	they	can	determine	the
strength	and	stability	of	the	structure.	This	information	is	used	to	design	more	fuel-efficient	vehicles	and	to	provide	consumers	with	information	on	the	estimated	fuel	efficiency	of	a	particular	vehicle.	Convert	units	if	necessary.	This	is	important	in	ensuring	that	the	structure	can	withstand	the	forces	it	will	be	subjected	to,	such	as	wind	and
earthquakes.	The	volume	of	water	displaced	by	the	object	is	then	measured	by	the	difference	in	the	water	level	before	and	after	the	object	is	submerged.	Incorrectly	using	the	density	formulaA	useful	way	to	remember	the	correct	orientation	is	referring	to	the	units	for	density.	For	irregular-shaped	objects,	such	as	a	rock	or	piece	of	wood,	the	volume
can	be	measured	by	submerging	the	object	in	a	liquid	and	measuring	the	displacement	of	the	liquid.	The	SI	unit	for	volume	is	cubic	meters	written	as	m^3.	For	example,	to	convert	10	cm³	to	cubic	meters:	10	cm³	x	0.000001	m³/cm³	=	0.00001	m³	Similarly,	to	convert	from	grams	to	kilograms,	divide	by	1000.	\text	{	Mass	}=\text	{	density	}	\times	\text
{	volume	}=3	\cfrac{\mathrm{g}}{\mathrm{cm}^3}	\times	120	\mathrm{~cm}^3=360	\mathrm{~g}	\text	{	Mass	}=\text	{	density	}	\times	\text	{	volume	}=4	\cfrac{\mathrm{g}}{\mathrm{cm}^3}	\times	170	\mathrm{~cm}^3=680	\mathrm{~g}	\text	{	Mass	}=\text	{	density	}	\times	\text	{	volume	}=6,000	\cfrac{\mathrm{kg}}
{\mathrm{m}^3}	\times	3	\mathrm{~m}^3=18,000	\mathrm{~kg}	0.00082	\,	m^3=820	\,	cm^3	\text	{	Mass	}=\text	{	density	}	\times	\text	{	volume	}=13	\cfrac{\mathrm{g}}{cm}^3	\times	820	\mathrm{~cm}^3=10,660	\mathrm{~g}	Since	1	\,	kg=1,000	\,	g,	divide	by	1,000	to	convert	to	kilograms.	Density:	Density	is	the	amount	of	mass	per
unit	volume	of	a	substance.	In	summary,	calculating	mass	from	density	and	volume	is	a	simple	process	that	involves	using	the	formula	mass	=	density	x	volume.	Apply	the	Formula:	Multiply	the	density	value	by	the	volume	value:	Mass	=	Density	×	Volume	State	the	Result:	The	result	of	the	multiplication	is	the	mass	of	the	object,	usually	measured	in
kilograms	(kg)	or	grams	(g)	depending	on	the	units	you	have	used.	Mass	=62,000	\mathrm{~kg}	or	6.2	\times	10^4	\mathrm{~kg}.	As	density	is	multiplied	by	volume	to	get	mass,	the	units	are	\cfrac{m	g}{m	l}	\times	m	l=\cfrac{m	g}{m	l}	\times	\cfrac{m	l}{1}=m	g	Note	how	the	milliliters	canceled	out	and	left	just	mg.	2.	Remember:	1	\,	cm^3=1
\,	ml.	By	measuring	the	mass	and	volume	of	a	product	and	calculating	its	density,	they	can	determine	if	the	product	meets	the	required	specifications.	The	units	for	density	here	are	grams	per	cubic	centimeter,	\mathrm{g/cm}^{3}.	Notice	that	the	first	unit	of	each	density	unit	is	a	mass	(grams,	kilograms,	milligrams)	and	the	divisor	is	a	volume
measurement	(cubic	centimeters,	cubic	meters,	and	milliliters).	This	is	the	density	equation	or	density	formula	rearranged	to	make	mass	the	subject.	Examples	Here	are	some	practical	examples	of	how	to	calculate	mass	using	density	and	volume:	Example	1:	Calculating	the	mass	of	a	block	of	wood.	Density	calculator	The	density	of	a	substance	can	be
calculated	with	the	volume	and	mass	of	the	object.	Write	the	answer	in	kilograms.	See	also:	Volume	Density	is	another	physical	property	of	an	object	or	substance.	For	example,	1	cm³	is	equivalent	to	0.000001	m³.	Volume	calculator	The	volume	of	a	substance	can	be	calculated	with	the	density	and	mass	of	the	object.	Since
1\mathrm{~m}^3=1,000,000\mathrm{~cm}^3,	multiply	the	volume	by	1,000,000	\,	(=1	million,	or	10^6)	first,	then	substitute	the	values	into	the	formula.	Calculating	mass	using	density	and	volume	is	a	fundamental	concept	in	physics	and	chemistry.	Physics:	Analyzing	objects	and	their	properties	related	to	forces	and	motion.	Volume	is	the	amount
of	space	an	object	takes	up.	It	is	usually	measured	in	cubic	meters	(m³)	or	cubic	centimeters	(cm³).	This	means	that,	for	volume	V	and	density	D,	\,	V=\cfrac{k}{D}	where	the	constant	of	proportionality,	k,	represents	the	mass	of	the	object.	Everyday	Life:	Estimating	the	weight	of	objects	based	on	their	volume.	This	involves	measuring	the	mass	and
volume	of	a	substance	and	calculating	its	density	using	the	formula:	density	=	mass	/	volume.	blovy	Published	in	Mass	Calculation	3	mins	read	Dec	16,	2024	You	can	find	mass	by	multiplying	an	object's	density	by	its	volume.	The	density	formula	is	\rho=\cfrac{m}{V},	where	\rho	\,	(rho)	is	density,	m	is	mass	and	V	is	volume.	Here	are	some	tips	to
troubleshoot	these	issues:	Issue:	Incorrect	Units	One	common	issue	is	using	incorrect	units.	This	formula	can	be	rearranged	to	solve	for	mass,	which	is	equal	to	density	times	volume.	M=D	\times	V=300	\times	5=1,500	3Write	down	the	solution	including	the	units.	Find	the	mass	of	a	solid	object	with	volume	4	\mathrm{~ml}	and	density	of	the
material	is	75	\mathrm{~mg}/\mathrm{ml}.	The	mass	of	an	object	can	be	determined	when	its	density	and	volume	are	known	by	using	the	formula	mentioned	above.	V=0.000875\times{1,000,000}=875\mathrm{~cm}^3	Now	V=875\mathrm{~cm}^3	and	D=15.3\mathrm{~g}	/	\mathrm{cm}^3	and	so	M=D	\times	V=15.3	\times
875=13,387.5\mathrm{~g}	Write	down	the	solution	including	the	units.	Substitute	known	values	into	the	formula	and	do	the	calculation.	This	means	that	M=kV	where	the	constant	of	proportionality,	k,	represents	the	density	of	the	object.	In	what	ways	can	the	mass	of	an	object	be	determined	when	its	density	and	volume	are	known?	Estimating	Fuel
Efficiency	Mass,	density,	and	volume	calculations	are	also	used	in	the	automotive	industry	to	estimate	fuel	efficiency.	For	example,	if	the	mass	and	density	of	an	object	are	known,	the	volume	can	be	calculated	by	rearranging	the	formula	to:	V	=	m	÷	ρ	Likewise,	if	the	volume	and	density	are	known,	the	mass	can	be	calculated	by	rearranging	the
formula	to:	m	=	ρ	x	V	It	is	important	to	note	that	the	units	of	measurement	must	be	consistent	throughout	the	calculation.	For	example,	if	density	is	given	in	grams	per	milliliter	and	volume	is	given	in	liters,	the	units	should	be	converted	to	match	before	calculating	mass.	For	example,	if	the	density	is	given	in	kg/m³	and	the	volume	is	given	in	cm³,	it	is
necessary	to	convert	the	volume	to	cubic	meters	before	calculating	the	mass.	Its	mass	can	be	found	by:	Mass	=	1.2	g/cm³	×	250	cm³	Mass	=	300	g	Practical	Applications	Calculating	mass	using	density	and	volume	has	applications	in	many	fields,	including:	Engineering:	Calculating	the	mass	of	materials	used	in	construction	or	manufacturing.	The
customary	ton	is	not	the	same	as	the	metric	tonne,	as	1	\,	ton=1.01605	\,	t.	Mass:	Mass	is	the	amount	of	matter	in	an	object.	Mass	is	the	amount	of	matter	in	an	object,	while	density	is	the	amount	of	mass	per	unit	volume.	This	can	be	expressed	mathematically	as:	Density	=	Mass	/	Volume	By	rearranging	this	formula,	we	can	derive	the	formula	to
calculate	mass:	Mass	=	Density	x	Volume	According	to	the	provided	reference,	"multiply	the	density	by	a	volume,	the	units	we	are	left	with	are	a	mass."	This	confirms	the	relationship	and	the	method	for	mass	calculation.	M=D	\times	V=450	\times	7.2=3,240	Write	down	the	solution	including	the	units.	Also	encourage	students	to	use	the	calculator	to
check	their	work.	M=D	\times	V=18.2	\times	950=17,290	\,	g	Write	down	the	solution	including	the	units.	The	volume	of	a	liquid	is	referred	to	as	its	capacity	where	1	\,	cm^3=1	\,	ml	\,	(1	milliliter),	and	so	1000	\,	cm^3=1	\,	L	\,	(1	liter).	The	units	for	volume	here	are	cubic	centimeters,	\mathrm{cm}^{3}.	Find	the	mass	of	an	object	with	volume	950
\mathrm{~cm}^3	and	density	of	the	material	is	18.2	\mathrm{~g}/\mathrm{cm}^3.	The	standard	SI	unit	of	mass	is	kilograms	(kg)	,	but	we	can	also	use	other	metric	units	such	as	grams,	milligrams	or	tonnes.	Therefore,	the	density	of	a	substance	is	dependent	on	its	mass	and	volume.	For	example,	if	the	density	of	a	substance	is	measured	to	be	1.23
g/mL	and	the	volume	is	measured	to	be	10.5	mL,	then	the	mass	can	be	calculated	as:	mass	=	density	x	volumemass	=	1.23	g/mL	x	10.5	mLmass	=	12.9	g	In	this	case,	the	final	answer	should	be	rounded	to	two	significant	figures	to	match	the	least	precise	measurement	(10.5	mL).	So	when	solving	for	the	density,	divide	the	mass	by	the	volume.	It	is
important	to	measure	density	under	standard	conditions	and	ensure	that	the	units	of	measurement	are	consistent	for	accurate	calculations.	For	example,	if	the	density	and	volume	of	an	object	are	known,	its	mass	can	be	calculated	using	the	above	formula.	The	number	of	significant	figures	should	be	consistent	throughout	the	calculation	to	ensure	that
the	final	result	is	not	more	precise	than	the	original	measurements.	10+	questions	with	answers	covering	a	range	of	6th	and	7th	grade	ratio	topics	to	identify	areas	of	strength	and	support!	DOWNLOAD	FREE	The	mass	of	an	object	is	the	amount	of	matter	there	is	in	an	object.	What	is	the	relationship	between	mass,	density,	and	volume	in	the	context
of	physics?	The	object	is	then	carefully	lowered	into	the	water,	ensuring	that	no	air	bubbles	are	trapped	around	it.	The	volume	of	the	displaced	liquid	is	equal	to	the	volume	of	the	substance.	Volume	is	measured	in	cubic	centimeters	(cm³)	or	cubic	meters	(m³).	Substitute	known	values	into	the	formula	and	do	the	calculation.	Incorrectly	converting	units
of	volumeVolume	uses	cubic	units	such	as	m^3	and	cm^3.	Therefore,	it	is	crucial	to	convert	the	units	to	the	same	system	before	calculating	the	mass.	It	is	important	to	note	that	density	can	be	affected	by	temperature	and	pressure,	especially	for	gases.	The	mass	of	the	object	is	3,240	\mathrm{~kg}.	For	example,	when	measuring	the	volume	of	a
liquid,	the	meniscus	should	be	read	at	eye	level	to	avoid	parallax	errors.	3.	Please	read	our	Cookies	Policy	for	information	on	how	we	use	cookies	and	how	to	manage	or	change	your	cookie	settings.AcceptPrivacy	&	Cookies	Policy	The	substance	is	placed	on	the	balance	and	the	mass	is	recorded	in	grams	or	kilograms.	Mass	=13,387.5\mathrm{~g}.
For	example,	the	density	units	\mathrm{kg}	/	\mathrm{m}^3,	so	that	density	equals	the	mass	(kg)	divided	by	the	volume	(m^3).	Algebra	–	Creating	Equations	(HS-A.CED.A.4)Rearrange	formulas	to	highlight	a	quantity	of	interest,	using	the	same	reasoning	as	in	solving	equations.	You	can	calculate	mass	from	density	and	volume	by	using	the	formula,
M=D\times{V}	where	\textbf{M}	represents	mass,	\textbf{V}	represents	volume	and	\textbf{D}	represents	density	of	an	object.	Volume:	Volume	is	the	amount	of	space	occupied	by	an	object.	Frequently	Asked	Questions	What	is	the	formula	to	find	mass	from	density	and	volume?	Mass	is	measured	in	grams	(g)	or	kilograms	(kg).	This	makes	sense,
because	you	are	calculating	mass,	which	is	measured	in	g.	Density	is	typically	measured	in	kilograms	per	cubic	meter	(kg/m³),	while	volume	is	measured	in	cubic	meters	(m³).	By	measuring	the	mass	and	volume	of	a	piece	of	metal	and	calculating	its	density,	one	can	determine	if	the	metal	is	pure	or	if	it	has	been	mixed	with	other	metals.	The	mass	of
an	object	does	not	change,	regardless	of	its	location	or	surroundings.	In	addition,	it	is	important	to	note	the	temperature	and	pressure	at	which	the	density	was	measured,	as	these	factors	can	affect	the	density	of	a	substance.	In	addition,	it	is	important	to	use	accurate	and	precise	measurements	when	calculating	mass	using	density	and	volume.	To
calculate	the	mass	of	water	given	its	density	and	volume,	follow	these	steps:	Determine	the	density	of	water,	which	is	approximately	1	gram	per	cubic	centimeter.	Chemistry:	Determining	the	mass	of	substances	in	experiments	or	reactions.	Calculating	Mass	from	Density	and	Volume	Calculating	mass	from	density	and	volume	is	a	simple	process	that
involves	using	the	formula:	mass	=	density	x	volume	This	formula	can	be	rearranged	to	calculate	any	of	the	three	variables	when	the	other	two	are	known.	Density	is	defined	as	mass	per	unit	volume.	Mass	calculator	The	mass	of	an	object	can	be	calculated	with	the	density	and	volume	of	the	object.	Issue:	Unknown	Density	Sometimes,	the	density	of	a
substance	is	not	known.	To	convert	between	units	of	measurement,	it	is	helpful	to	use	conversion	factors.	Each	week,	our	tutors	support	thousands	of	students	who	are	at	risk	of	not	meeting	their	grade-level	expectations,	and	help	accelerate	their	progress	and	boost	their	confidence.	For	example,	to	convert	5000	g	to	kilograms:	5000	g	÷	1000	=	5	kg
It	is	important	to	keep	track	of	the	units	of	measurement	throughout	the	calculation	to	ensure	that	the	final	result	is	in	the	correct	units.	Multiply	the	density	of	water	by	its	volume	to	obtain	the	mass.	The	density	of	less	common	substances	can	also	be	found	in	these	materials,	but	may	require	more	extensive	searching.	Density	is	inversely
proportional	to	the	volume	of	an	object	with	a	constant	mass;	the	greater	the	density,	the	lower	the	volume	of	the	object	or	substance	with	a	constant	mass.	For	example,	if	the	density	is	measured	in	grams	per	cubic	centimeter	(g/cm³),	then	the	volume	must	be	measured	in	cubic	centimeters	(cm³)	and	the	mass	will	be	in	grams	(g).	Do	this	by	dividing
the	mass	by	1000	since	1000\mathrm{~g}=1\mathrm{~kg}.	\cfrac{c	m^3}{g}	\times	c	m^3=\cfrac{c	m^3}{g}	\times	\cfrac{c	m^3}{1}=g	\cfrac{\mathrm{g}}{\mathrm{cm}^3}\times\mathrm{cm}^3=\cfrac{g}{\mathrm{cm}^3}	\times\cfrac{\mathrm{cm}^3}{1}=g	\cfrac{g}{\mathrm{cm}^3}	\times	\mathrm{cm}^3=\cfrac{\mathrm{g}}
{\mathrm{cm}^3}	\times	\cfrac{1}{\mathrm{cm}^3}=\mathrm{cm}^3	\cfrac{c	m^3}{g}	\times	g=\cfrac{c	m^3}{g}	\times	\cfrac{g}{1}=c	m^3	The	units	for	density	here	are	grams	per	cubic	centimeter,	\mathrm{g/cm}^{3}.	Accuracy	refers	to	how	close	the	measured	value	is	to	the	true	value,	while	precision	refers	to	how	close	the	measured
values	are	to	each	other.	Find	the	mass	of	an	object	with	volume	\left(2	\times	10^7\right)	\mathrm{~cm}^3	and	density	of	the	material	is	3,100	\mathrm{~kg}	/	\mathrm{m}^3.	It	is	usually	measured	in	kilograms	(kg)	or	grams	(g).	Similarly,	when	measuring	the	mass	of	an	object,	the	balance	should	be	calibrated	and	zeroed	before	use.	If	the
density	of	the	wood	is	700	kg/m³	and	the	block	has	a	volume	of	0.02	m³,	then	its	mass	is:	Mass	=	700	kg/m³	×	0.02	m³	Mass	=	14	kg	Example	2:	Calculating	the	mass	of	a	liquid.	The	units	for	volume	here	are	milliliters,	ml.	What	steps	are	involved	in	calculating	the	mass	of	water	given	its	density	and	volume?	All	rights	reserved.	Here	are	a	few
examples:	1.	The	formula	to	find	mass	from	density	and	volume	is	simple	and	can	be	expressed	as:	mass	=	density	x	volume	This	formula	is	derived	from	the	definition	of	density,	which	is	defined	as	the	amount	of	mass	per	unit	volume	of	a	substance.	Determining	Density	Using	Reference	Materials	To	determine	the	density	of	a	substance,	one	can
refer	to	various	reference	materials	such	as	textbooks,	online	resources,	and	scientific	journals.	How	to	Calculate	Mass	Here	is	how	you	can	calculate	the	mass	of	an	object	if	you	know	its	density	and	volume:	Identify	the	Given	Values:	Determine	the	density	of	the	object	(often	measured	in	kg/m³	or	g/cm³).	M=D\times{V}	Substitute	known	values	into
the	formula	and	do	the	calculation.	In	the	context	of	physics,	mass,	density,	and	volume	are	interrelated.	As	density	is	multiplied	by	volume	to	get	mass,	the	units	are	\cfrac{\mathrm{g}}{\mathrm{cm}^3}	\times	\mathrm{cm}^3=\cfrac{\mathrm{g}}{\mathrm{cm}^3}	\times	\cfrac{\mathrm{cm}^3}{1}=\cfrac{\mathrm{g}}{1}	\times
\cfrac{\mathrm{cm}^3}{\mathrm{cm}^3}=\mathrm{g}	Note	how	the	centimeters	cubed	canceled	out,	since	\cfrac{\mathrm{cm}^3}{\mathrm{cm}^3}=1,	and	left	just	g.	Understanding	the	relationship	between	mass,	density,	and	volume	is	crucial	in	various	applications,	and	knowing	how	to	calculate	mass	using	density	and	volume	is	a	vital	skill
for	anyone	interested	in	physics,	chemistry,	or	engineering.	Knowing	the	mass,	density,	and	volume	of	an	object	can	help	in	various	applications,	from	determining	the	weight	of	an	object	to	calculating	the	amount	of	material	needed	for	a	project.	Determining	the	Purity	of	Precious	Metals	One	of	the	most	common	applications	of	mass,	density,	and
volume	calculations	is	determining	the	purity	of	precious	metals	such	as	gold	and	silver.	We	use	essential	and	non-essential	cookies	to	improve	the	experience	on	our	website.	To	measure	the	volume	of	a	substance,	various	techniques	can	be	used	depending	on	the	shape	of	the	substance.	For	example,	the	volume	of	a	rectangular	solid	can	be
calculated	by	multiplying	its	length,	width,	and	extra	lump	sum	mortgage	payment	calculator	(try	this)	height.	The	units	for	density	here	are	kilograms	per	cubic	meter,	\mathrm{kg}/\mathrm{m}^3.	Find	the	mass	of	an	object	with	volume	450	\mathrm{~m}^3	and	density	of	the	material	is	7.2	\mathrm{~kg}/\mathrm{m}^3.	Density	is	an	important
physical	property	of	a	substance	and	can	be	used	to	identify	it.	So	it	is	important	to	be	able	to	convert	between	metric	units	such	as	knowing	there	are	100\mathrm{~cm}	in	1	meter.Occasionally	you	might	come	across	other	types	of	units,	such	as	customary	units	like	the	cubic	foot,	so	having	a	conversion	strategy	for	these	units	is	also	necessary.
This	is	particularly	important	in	industries	such	as	food	and	pharmaceuticals	where	the	quality	and	safety	of	the	product	are	of	utmost	importance.	It	is	usually	measured	in	kilograms	per	cubic	meter	(kg/m³)	or	grams	per	cubic	centimeter	(g/cm³).	Ensure	Consistent	Units:	Make	sure	the	units	of	density	and	volume	are	compatible.	Fundamental
Formula	for	Mass	Calculation	Calculating	mass	using	density	and	volume	is	a	fundamental	formula	used	in	physics	and	chemistry.	Other	volume	units	are	the	cubic	centimeter	(cm^3)	and	the	cubic	millimeter	(mm^3).	4.	In	summary,	there	are	two	main	methods	to	measure	the	volume	of	an	object:	direct	volume	measurement	and	the	water
displacement	method.	Both	methods	can	provide	accurate	results,	but	it	is	important	to	ensure	that	the	units	of	measurement	are	consistent	and	that	the	temperature	and	pressure	at	which	the	density	was	measured	are	noted.	Collaborate	with	the	science	teachers,	so	you	can	teach	this	skill	at	the	same	time	as	students	using	it	during	an	Earth
Science	or	Chemistry	class.	Practical	Applications	Knowing	how	to	calculate	mass	using	density	and	volume	has	many	practical	applications	in	daily	life.	The	units	for	density	here	are	milligrams	per	milliliter,	mg/ml.	The	volume	of	an	object	is	how	much	space	an	object	or	substance	takes	up.	The	volume	of	an	object	can	change	depending	on	its	shape
and	surroundings.	This	method	involves	immersing	the	object	in	a	container	of	water	and	measuring	the	volume	of	water	displaced	by	the	object.	Why	is	the	formula	for	density	expressed	as	mass	divided	by	volume?	Write	down	the	solution	including	the	units.	Completing	the	calculation	is	typically	not	the	focus	of	these	lessons,	so	let	students	use	a
calculator	to	solve.	When	calculating	mass	from	density	and	volume,	it	is	also	important	to	ensure	that	the	units	of	measurement	are	consistent.	The	mass	of	a	substance	can	be	derived	from	its	density	even	if	the	volume	is	not	provided.	When	working	with	different	units	of	measurement,	it	may	be	necessary	to	convert	between	them.	10,660\div	1,000
=	10.66	\,	kg	\text	{	Mass	}=\text	{	density	}	\times	\text	{	volume	}=2,700	\cfrac{\mathrm{kg}}{\mathrm{m}^3}	\times	4.5	\mathrm{~m}^3=12,150	\mathrm{~kg}	To	convert	to	tonnes	12150	\div	1000	=	12.15	\,	tonnes	What	is	the	density	formula?	Issue:	Non-Uniform	Density	In	some	cases,	the	density	of	a	substance	may	not	be	uniform
throughout.	Write	down	the	solution	including	the	units.	The	method	chosen	will	depend	on	the	shape	and	size	of	the	object	being	measured.	The	mass	is	currently	in	grams,	and	you	need	to	convert	it	to	kilograms.	The	volume	of	the	object	is	equal	to	the	volume	of	water	displaced	by	it.	When	referencing	materials	for	density	values,	it	is	important	to
ensure	that	the	units	of	measurement	are	consistent.	Mass	is	directly	proportional	to	the	volume	of	an	object	with	a	constant	density;	the	heavier	the	mass,	the	larger	the	volume	when	the	density	remains	the	same.	Find	out	how	we	can	help	your	students	achieve	success	with	our	math	tutoring	programs.	Measure	the	volume	of	water	using	a
graduated	cylinder	or	other	measuring	device.	Number	and	Quantity	–	Quantities	(HS-N.Q.A.1)Use	units	as	a	way	to	understand	problems	and	to	guide	the	solution	of	multi-step	problems;	choose	and	interpret	units	consistently	in	formulas;	choose	and	interpret	the	scale	and	the	origin	in	graphs	and	data	displays.	Overall,	knowing	how	to	calculate
mass	using	density	and	volume	has	many	practical	applications	in	various	industries	and	daily	life.	Measuring	Volume	Direct	Volume	Measurement	Direct	volume	measurement	is	the	most	straightforward	method	to	measure	the	volume	of	a	solid	object.	Therefore,	it	is	important	to	measure	density	under	standard	conditions	to	ensure	accurate
calculations.	This	can	be	written	as:	1	cm³	=	0.000001	m³	To	convert	from	cubic	centimeters	to	cubic	meters,	multiply	by	the	conversion	factor.	For	regular-shaped	objects,	such	as	a	cube	or	sphere,	the	volume	can	be	calculated	using	mathematical	formulas.	The	units	for	volume	here	are	cubic	meters,	\mathrm{m}^{3}.	The	same	cube	has	a	side
length	of	100\mathrm{~cm},	and	so	the	volume	of	the	cube	is	100^3=1,000,000\mathrm{~cm}^3.	Precision,	on	the	other	hand,	can	be	improved	by	taking	multiple	measurements	and	calculating	the	average.	For	example,	if	the	substance	is	a	liquid,	it	may	be	possible	to	use	a	hydrometer	to	measure	its	density.	M=D	\times	V=4	\times	75=300
Write	down	the	solution	including	the	units.	Therefore,	the	mass	should	be	reported	as	13	g.	Let’s	look	at	how	the	units	were	calculated.	Find	the	mass	of	an	object	with	volume	300	\mathrm{~cm}^3	and	density	5	\mathrm{~g}/\mathrm{cm}^3.	Density	is	typically	measured	in	grams	per	cubic	centimeter	(g/cm³)	or	kilograms	per	cubic	meter
(kg/m³).	Water	Displacement	Method	The	water	displacement	method	is	a	technique	used	to	measure	the	volume	of	an	irregularly	shaped	object.	Even	small	errors	in	measuring	density	or	volume	can	lead	to	significant	errors	in	the	calculated	mass.	17,290\div{1,000}=17.29	Mass	=17.29\mathrm{~kg}	Find	the	mass	of	an	object	with	volume
0.000875	\mathrm{~m}^3	and	density	15.3	\mathrm{~g}	/	\mathrm{cm}^3.	Mass	is	measured	in	kilograms	(kg)	or	grams	(g).	Density	by	Experiment	Another	method	of	determining	density	is	through	experimentation.	As	density	is	multiplied	by	volume	to	get	mass,	the	units	are	\cfrac{\mathrm{kg}}{\mathrm{m}^3}	\times
\mathrm{m}^3=\cfrac{\mathrm{kg}}{\mathrm{m}^3}	\times	\cfrac{\mathrm{m}^3}{1}=\mathrm{kg}	Note	how	the	meters	cubed	canceled	out	and	left	just	kg.	Incorrectly	converting	between	units	of	measureOften	the	metric	units	are	used	for	mass,	density	and	volume.	To	calculate	the	mass,	multiply	the	density	of	the	substance	by	the	volume
of	the	object.	Quality	Control	in	Manufacturing	Manufacturing	companies	often	use	mass,	density,	and	volume	calculations	to	ensure	the	quality	of	their	products.	M=D\times{V}	2Substitute	known	values	into	the	formula	and	do	the	calculation.	How	can	the	mass	be	derived	from	the	density	of	a	substance	if	the	volume	is	not	provided?	Units	of
Measurement	and	Conversion	When	calculating	mass	using	density	and	volume,	it	is	important	to	pay	attention	to	the	units	of	measurement.	Therefore,	to	calculate	the	density	of	a	substance,	the	mass	must	be	divided	by	the	volume.	This	makes	sense,	because	you	are	calculating	mass,	which	is	measured	in	kg.	The	mass	of	the	object	is	300
\mathrm{~mg}.	Issue:	Inaccurate	Measurements	Another	issue	that	may	arise	is	inaccurate	measurements.	To	calculate	mass	using	density	and	volume,	one	can	use	the	formula:	density	=	mass/volume.	For	example,	if	the	density	is	given	in	grams	per	milliliter	(g/mL),	the	volume	must	also	be	converted	to	milliliters	(mL)	before	using	the	formula.
Designing	and	Building	Structures	Architects	and	engineers	use	mass,	density,	and	volume	calculations	when	designing	and	building	structures	such	as	buildings	and	bridges.	These	materials	often	provide	the	density	of	common	substances,	such	as	water,	air,	and	metals.	To	measure	the	mass	of	a	substance,	a	balance	or	scale	is	used.	The	formula	for
density	is	expressed	as	mass	divided	by	volume	because	density	is	defined	as	the	amount	of	mass	per	unit	volume	of	a	substance.	At	4^{\circ}C,	the	density	of	water	is	1000	\,	kg/m^{3},	which	is	the	same	as	1	\,	g/cm^{3}.	The	formula	for	calculating	mass	is:	m	=	ρ	x	V	Where:	m	is	the	mass	in	grams	(g)	ρ	is	the	density	in	grams	per	cubic	centimeter
(g/cm³)	V	is	the	volume	in	cubic	centimeters	(cm³)	This	formula	can	be	rearranged	to	calculate	any	of	the	three	variables	if	the	other	two	are	known.	To	use	this	formula,	it	is	important	to	know	the	units	of	measurement	for	each	variable.	In	this	case,	it	may	be	necessary	to	measure	the	mass	and	volume	separately	and	then	use	other	methods	to
determine	the	density.	To	use	the	water	displacement	method,	a	container	of	water	is	first	filled	to	a	known	level.	Overall,	determining	the	density	of	a	substance	can	be	done	through	referencing	materials	or	experimentation.	Volume	is	inversely	proportional	to	the	density	of	an	object	with	a	constant	mass;	the	greater	the	volume,	the	lower	the
density	of	the	object	or	substance	with	a	constant	mass.	Students	will	first	learn	about	mass	from	density	and	volume	as	part	of	algebra	in	high	school.
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