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Directions:	Answer	these	questions	pertaining	to	the	simplifying	of	radicals.	Check	your	answer	when	finished.	Assume	any	variables	represent	a	positive	quantity.	1.	Expression:	True	or	False	a.	b.	c.	d.	2.	Expression:	True	or	False	a.	b.	c.	d.	3.	Expression:	True	or	False	a.	b.	c.	d.	Directions:	Answer	these	questions	pertaining	to	the	simplifying	of
radicals.	Check	your	answer	when	finished.	Choose	the	best	answer.	The	cartoon	"hints"	may,	or	may	not,	be	helpful!	4.	Simplify	.	5.	Which	of	the	following	cannot	be	simplified?	6.	Which	of	the	following	is	not	equivalent	to	?	7.	Which	of	the	following	is	true?	8.	Simplify	.	NOTE:	The	re-posting	of	materials	(in	part	or	whole)	from	this	site	to	the
Internet	is	copyright	violation	and	is	not	considered	"fair	use"	for	educators.	Please	read	the	"Terms	of	Use".	Simplify	the	following	radicals	:	Questions	:	1)		√202)		√1213)		√524)		√455)		3√726)		3√407)		3√278)		4√2439)		5√28810)		6√320	Answers	:1)		2√52)		113)		2√134)		3√55)		23√96)		23√57)		38)		3√39)		2√310)		2√5	Solution	Practice	questions	on
exponents	and	radicals	Simplify	the	following	:	Practice	questions	on	simplifying	radicals	with	variables	and	exponents	Simplify	the	following	radicals	with	variables	:	Questions	:1)		√(16u4v3)2)		√(147m3n3)3)		√(75x2y)4)		6√(72x2)5)		3√(8x6y3)6)		3√(54m5n6)7)		4√(81m4n8)8)		5√(32p10q15)	Answers
:1)		4u2v√v2)		7mn√(3mn)3)			5x√(3y)4)		36x√25)		2x2y6)		3mn3√(2m2)7)		3mn28)		2p2q3	Solution	Practice	questions	on	operations	with	radicals	Simplify	the	following	radical	expression	:	1)		7√30	+	2√75	+	5√50																								Solution2)		√27	+	√105	+	√108	+	√45																		Solution3)		√45	+	3√20	+	√80	-	4√40																	Solution4)		3√5	+	2√95
+	3√117	-	√78															Solution5)		3	√32	-	2√8	+	√50																											Solution6)		2	√12	-	3√27	-	√243																							Solution7)		√54	-	√2500	-	√24																										Solution8)		√45	-	√25	-	√80																														Solution9)		5√95	-	2√50	-	3√180																							Solution10)		√5	x	√18																																										Solution11)		∛7	x	∛8																																									
	Solution12)		∛13	x	∛5																																										Solution13)		3√35	÷	2√7																																						Solution14)		15√54	÷	3√6																																					Solution15)		(48)1/4	÷	(72)1/8																																					Solution16)		4√3,	18√2,	-3√3,	15√2																					Solution17)		2∛2,	24∛2,	-	4∛2																													Solution	Answers	:1)		√30	+	5	√3	+	5	√2	2)		4	√3	+
√1053)		9	√5	-	2	√104)		3	√5	+	2	√95	+	9	√13	-	√785)		13	√26)		-14	√37)		-√6	-508)		-√5	-	59)		5	√95	-	10	√2	-	18	√510)		3	√511)		2	∛712)		∛6513)		(3/2)√514)		1515)		(32)1/816)		√3	+	33√217)		22	∛2	Practice	questions	on	rationalizing	the	denominator	with	surds	Rationalize	the	denominator	:	Practice	questions	on	rationalizing	the	denominator	with
variables	Rationalize	the	denominator	:1)		1/√x																																														Solution2)		1/(x	+	√y)																																					Solution3)		(√x	+	y)	/		(x	-	√y)																								Solution4)		(√x	+	√y)/√x																																Solution5)		(√x	+	√y)/(√x	-	√y)																						Solution6)		1/(x	+	y√3)																																		Solution7)		3√(2/3a)																																			
	Solution8)		Simplify	:	√(12x2)	/	√(30x)									Solution9)		√(100x/11y)																																	Solution	Answers	:1)		√x/x2)		(x	-	√y)	/	(x2	-	y)3)		[x√x	+	√xy	+	xy	+	y√y]	/	(x2	-	y2)4)		[x	+	√(xy)]/x5)		(x	+	2√(xy)	+	y)	/	(x	-	y)6)		(x	-	y√3)	/	(x2	+	3y2)7)		3√(18a2)	/	3a8)		√10x	/	59)		10√(11xy)	/	11y	Practice	questions	on	using	distributive	property	with	radicals	Expand
and	simplify	the	following	radicals	:	Questions	:1)		√2	(√5	+	√2)2)		√3	(1	-	√3)3)		√11	(2√11	-	1)4)		2√3	(√3	-	√5)5)		(1	+	√2)	(2	+	√2)6)		(√3	+	2)	(√3	-	1)7)		(√5	+	2)	(√5	-	3)8)		(2√2	+	√3)	(2√2	-	√3)9)		(2	+	√3)	(2	+	√3)10)		(4	-	√2)	(3	+	√2)11)		(√7	-	√3)	(√7	+	√3)12)		(4	-	√2)	(3	-	√2)	Answers	:1)		√10	+	22)		√3	-	3	3)		22	-	√114)		6	-	2√155)		4	+	3√26)		1	+
√37)		-1	-	√58)		59)		7	+	4√310)		10	+	√2	11)		412)		14	-	7√2	Solution	Practice	questions	on	solving	for	unknown	with	radicals	Solve	for	unknown	variables	:1)		(x	+	y√2)	(2	-	√2)		=		1+√22)	(2	-	3√2)(x	+	y√2)	=	√23)		(x	+	y√2)	(3	+	√2)		=		14)		(a	+	√2)	(2	-	√2)	=		4	-	b√25)		(a	+	b√2)2	=		33	+	20√26)		(x	+	y√2)	(3	-	√2)		=	-4√2	Answers	:1)			x	=	2	and	y	=
3/22)		x	=	-3/7	and	y	=	-1/73)		x		=		3/7	and	y	=	-1/74)		a	=	3	and	b	=	-	15)		a	=	5	and	b	=	26)		x	=	-8/7	and	y	=	-12/7	Solution	Problem	1	:2√3(4	-	√3)SolutionProblem	2	:-	√2(2	-	√2)SolutionProblem	3	:2√3(√3	-	1)	-	2√3SolutionProblem	4	:(2√2	-	5)(1	-	√2)SolutionProblem	5	:(3	+	2√5)(2	-	√5)SolutionProblem	6	:(4	-	√2)(3	+	2√2)SolutionProblem	7	:(3	-
√7)2SolutionProblem	8		:-	(2	-	√5)2SolutionProblem	9	:(2	-	√3)(2	+	√3)SolutionProblem	10	:(5	-	√3)(5	+	√3)SolutionProblem	11	:Write	√1/7	in	the	form	k√7SolutionProblem	12	:Find	x,	y	∈	Q	such	that	(3	+	x√5)	(√5	–	y)		=		-	13	+	5√5SolutionProblem	13		:Find	p,	q		∈	Q	such	that	(p	+	3√7)	(5	+	q√7)		=		9√7	-	53SolutionProblem	14		:Solve	for	m,	√(m	-	1)	+
5	=	m	-	2Solution	1)		8√3	–	62)		2	-	2√23)		6	-	4√34)		7√2	-	95)		√5	-	46)		8	+	5√27)		16	-	6√78)		4√5	-	99)		110)		2211)		1/712)		x	=	-	2	and	y	=	113)		q	=	10/21	and	q	=	-314)		m	=	10	and	m	=	5	Kindly	mail	your	feedback	to	v4formath@gmail.comWe	always	appreciate	your	feedback.	©All	rights	reserved.	onlinemath4all.com	Home	»	Arithmetic	»
Simplifying	Radicals	Worksheets	Show	Mobile	Notice	Show	All	Notes	Hide	All	Notes	Mobile	Notice	You	appear	to	be	on	a	device	with	a	"narrow"	screen	width	(i.e.	you	are	probably	on	a	mobile	phone).	Due	to	the	nature	of	the	mathematics	on	this	site	it	is	best	viewed	in	landscape	mode.	If	your	device	is	not	in	landscape	mode	many	of	the	equations
will	run	off	the	side	of	your	device	(you	should	be	able	to	scroll/swipe	to	see	them)	and	some	of	the	menu	items	will	be	cut	off	due	to	the	narrow	screen	width.	For	problems	1	–	4	write	the	expression	in	exponential	form.	For	problems	5	–	7	evaluate	the	radical.	For	problems	8	–	12	simplify	each	of	the	following.	Assume	that	x,	y	and	z	are	all	positive.	\
(\sqrt[3]{{{x^8}}}\)	Solution	\(\sqrt	{8{y^3}}	\)	Solution	\(\sqrt[4]{{{x^7}{y^{20}}{z^{11}}}}\)	Solution	\(\sqrt[3]{{54{x^6}{y^7}{z^2}}}\)	Solution	\(\sqrt[4]{{4{x^3}y}}\,\,\sqrt[4]{{8{x^2}{y^3}{z^5}}}\)	Solution	For	problems	13	–	15	multiply	each	of	the	following.	Assume	that	x	is	positive.	\(\sqrt	x	\left(	{4	-	3\sqrt	x	}	\right)\)	Solution	\
(\left(	{2\sqrt	x	+	1}	\right)\left(	{3	-	4\sqrt	x	}	\right)\)	Solution	\(\left(	{\sqrt[3]{x}	+	2\,\,\sqrt[3]{{{x^2}}}}	\right)\left(	{4	-	\sqrt[3]{{{x^2}}}}	\right)\)	Solution	For	problems	16	–	19	rationalize	the	denominator.	Assume	that	x	and	y	are	both	positive.	\(\displaystyle	\frac{6}{{\sqrt	x	}}\)	Solution	\(\displaystyle	\frac{9}{{\sqrt[3]{{2x}}}}\)
Solution	\(\displaystyle	\frac{4}{{\sqrt	x	+	2\sqrt	y	}}\)	Solution	\(\displaystyle	\frac{{10}}{{3	-	5\sqrt	x	}}\)	Solution	←	Previous	1	2	3	4	5	Next	→	Which	of	the	following	answer	choices	best	simplifies	?	Possible	Answers:	Correct	answer:	Explanation:	The	first	step	to	simplifying	a	problem	like	this	one	is	to	convert	all	radicals	to	fractional	exponents.
Remember	the	following	relationship:	Also	keep	in	mind	your	exponent	rules,	especially	this	one:	Now,	let's	get	started	on	this	problem.	First,	we	change	that	radical	expression	into	something	with	fractional	exponents	instead.	Now	we	use	our	exponent	rules	to	simplify	the	numerator.	Finally,	we	simplify	the	entire	fraction:	We	can	leave	it	like	this,
but	it	would	be	better	to	write	it	this	way,	without	negative	exponents:	Simplify:	You	may	assume	that	the	radicand	is	nonnegative.	Possible	Answers:	Correct	answer:	Explanation:	The	polynomial	,	being	a	polynomial	of	degree	2,	cannot	be	a	cube	of	another	polynomial.	Also,	it	does	not	fit	the	pattern	of	a	perfect	square	binomial,	since	its	constant
term	is	negative.	Therefore,	we	cannot	extract	a	root	of	the	polynomial	to	help	to	simplify	it.	We	can,	however,	rewrite	each	root	as	a	fractional	exponent,	apply	the	power	of	a	power	property,	then	convert	back,	as	follows:	Simplify:		You	may	assume	that		is	a	nonnegative	real	number.	Possible	Answers:				Correct	answer:				Explanation:	The	best	way
to	simplify	a	radical	within	a	radical	is	to	rewrite	each	root	as	a	fractional	exponent,	then	convert	back.	First,	rewrite	the	roots	as	exponents.	We	can	simplify	this	further:	What	is	the	value	of	?	Possible	Answers:	Correct	answer:	Explanation:	Recall	that	when	you	have	a	fractional	exponent,	this	means	that	you	have	a	root	involved.		The	denominator	of
the	exponent	is	the	type	of	root.		Our	question's	exponent	is:	Therefore,	the	root	is		or	a	square	root.	The	numerator	is	the	power	for	the	base.		Therefore,	we	can	rewrite	our	problem	as:	Now,	to	simplify	this,	we	could	do:	Using	our	exponent	rules,	this	is:	Factoring	out		sets	of	,	we	get:	,	or		What	is	the	value	of	?	Possible	Answers:	Correct	answer:
Explanation:	Recall	that	when	you	have	a	fractional	exponent,	this	means	that	you	have	a	root	involved.		The	denominator	of	the	exponent	is	the	type	of	root.		Our	question's	exponent	is:	Therefore,	the	root	is		or	a	cube	root.	The	numerator	is	the	power	for	the	base.		Therefore,	we	can	rewrite	our	problem	as:	Now,	to	simplify	this,	we	could	do:	Using
our	exponent	rules,	this	is:	Factoring	out		sets	of		and		set	of	,	we	get:	What	is	the	value	of	?	Possible	Answers:	Correct	answer:	Explanation:	Recall	that	when	you	have	a	fractional	exponent,	this	means	that	you	have	a	root	involved.		The	denominator	of	the	exponent	is	the	type	of	root.		Our	question's	exponent	is:	Therefore,	the	root	is		or	a	cube	root.
The	numerator	is	the	power	for	the	base.		Therefore,	we	can	rewrite	our	problem	as:	Now,	to	simplify	this,	we	could	do:	We	can	factor	out	a	set	of	.		This	leaves	us	with:	Simplifying,	this	is:	Which	of	the	following	is	equivalent	to	?		Possible	Answers:	Correct	answer:	Explanation:	Recall	that	the	cube	root	of	a	number	is	the	number	that	when	multiplied
by	itself	3	times,	yields	your	number.		Thus,	we	want	y,	where:		Consider		That	cannot	be	our	solution.		Then	try		Thus,	this	must	be	our	solution.		Next	time,	remember	that	radicals	can	be	represented	by	fractional	exponents!		Choose	the	best	answer.		Reduce	the	following	in	exponential	form:					Possible	Answers:	Correct	answer:	Explanation:
Simplify	the	inner	term	within	the	parentheses.	Simplify,	Possible	Answers:	Correct	answer:	Explanation:	First	write	the	square	root	of		as	an	exponent,		From	the	rules	of	exponents	we	know	we	can	simplyfy	by	adding	the	exponents,		Simplify:	Possible	Answers:	Correct	answer:	Explanation:	To	simplify	the	expression,	we	must	remember	that	a
fraction	as	a	power	denotes	a	radical:	the	numerator	is	the	power	to	which	the	term	is	taken	inside	the	radical,	and	the	denominator	denotes	the	degree	of	the	root	(i.e.	2	means	square	root,	3	means	cube	root,	etc.)	Rewriting	our	expression,	we	get	which	expanded	becomes	Now,	move	the	cubes	outside	of	the	cube	root,	after	taking	their	cube	root,
leaving	behind	the	terms	that	aren't	cubes:	←	Previous	1	2	3	4	5	Next	→	Robert	Certified	Tutor	Abilene	Christian	University,	Bachelor	of	Science,	Mathematics.	Lipscomb	University,	Masters	in	Education,	Education.	Isaias	Certified	Tutor	Instituto	Tecnológico	de	Merida	(ITM),	Bachelor	of	Science,	Biochemical	Engineering.	Yucatan	Center	for
Scientific	Research	(...	Nafis	Certified	Tutor	University	of	Leipzig,	Germany.,	Bachelor	of	Science,	Physics.	University	of	Pittsburgh-Pittsburgh	Campus,	Doctor	of	Philosop...	If	you've	found	an	issue	with	this	question,	please	let	us	know.	With	the	help	of	the	community	we	can	continue	to	improve	our	educational	resources.	If	you	believe	that	content
available	by	means	of	the	Website	(as	defined	in	our	Terms	of	Service)	infringes	one	or	more	of	your	copyrights,	please	notify	us	by	providing	a	written	notice	(“Infringement	Notice”)	containing	the	information	described	below	to	the	designated	agent	listed	below.	If	Varsity	Tutors	takes	action	in	response	to	an	Infringement	Notice,	it	will	make	a	good
faith	attempt	to	contact	the	party	that	made	such	content	available	by	means	of	the	most	recent	email	address,	if	any,	provided	by	such	party	to	Varsity	Tutors.	Your	Infringement	Notice	may	be	forwarded	to	the	party	that	made	the	content	available	or	to	third	parties	such	as	ChillingEffects.org.	Please	be	advised	that	you	will	be	liable	for	damages
(including	costs	and	attorneys’	fees)	if	you	materially	misrepresent	that	a	product	or	activity	is	infringing	your	copyrights.	Thus,	if	you	are	not	sure	content	located	on	or	linked-to	by	the	Website	infringes	your	copyright,	you	should	consider	first	contacting	an	attorney.	Please	follow	these	steps	to	file	a	notice:	You	must	include	the	following:	A	physical
or	electronic	signature	of	the	copyright	owner	or	a	person	authorized	to	act	on	their	behalf;	An	identification	of	the	copyright	claimed	to	have	been	infringed;	A	description	of	the	nature	and	exact	location	of	the	content	that	you	claim	to	infringe	your	copyright,	in	\	sufficient	detail	to	permit	Varsity	Tutors	to	find	and	positively	identify	that	content;	for
example	we	require	a	link	to	the	specific	question	(not	just	the	name	of	the	question)	that	contains	the	content	and	a	description	of	which	specific	portion	of	the	question	–	an	image,	a	link,	the	text,	etc	–	your	complaint	refers	to;	Your	name,	address,	telephone	number	and	email	address;	and	A	statement	by	you:	(a)	that	you	believe	in	good	faith	that
the	use	of	the	content	that	you	claim	to	infringe	your	copyright	is	not	authorized	by	law,	or	by	the	copyright	owner	or	such	owner’s	agent;	(b)	that	all	of	the	information	contained	in	your	Infringement	Notice	is	accurate,	and	(c)	under	penalty	of	perjury,	that	you	are	either	the	copyright	owner	or	a	person	authorized	to	act	on	their	behalf.	Send	your
complaint	to	our	designated	agent	at:	Charles	Cohn	Varsity	Tutors	LLC	101	S.	Hanley	Rd,	Suite	300	St.	Louis,	MO	63105	Or	fill	out	the	form	below:	Mathworksheetsgo.com	is	now	a	part	of	Mathwarehouse.com.	All	of	your	worksheets	are	now	here	on	Mathwarehouse.com.	Please	update	your	bookmarks!	This	printable	PDF	worksheet	is	designed	for
students	in	grades	5-8	to	master	simplifying	radical	expressions․	The	worksheet	features	25	scaffolded	questions,	progressing	from	easy	to	challenging,	along	with	model	problems	and	a	comprehensive	answer	key	for	effective	learning	and	self-assessment․	Simplifying	radicals	is	a	fundamental	concept	in	algebra,	essential	for	students	in	grades	5
through	8․	It	involves	expressing	a	radical	in	its	simplest	form	by	removing	any	perfect	square	factors	from	under	the	radical	sign․	This	process	not	only	makes	the	radical	easier	to	understand	and	work	with,	but	it	also	lays	the	groundwork	for	more	advanced	algebraic	manipulations․	The	core	idea	behind	simplifying	radicals	is	to	identify	hidden
perfect	squares	within	the	radicand	(the	number	under	the	radical)	and	extract	their	roots․	For	instance,	√75	can	be	simplified	because	75	contains	a	perfect	square	factor,	25	(25	x	3	=	75)․	By	recognizing	this,	we	can	rewrite	√75	as	√(25	x	3)	and	then	simplify	it	to	5√3․	Mastering	this	skill	is	crucial	as	it	appears	in	various	areas	of	mathematics,
including	solving	equations,	working	with	geometric	figures,	and	performing	calculus	operations․	Our	comprehensive	worksheet	provides	numerous	practice	problems	to	solidify	understanding	and	build	confidence	in	simplifying	radicals․	With	a	step-by-step	approach,	students	will	learn	to	break	down	complex	radicals	into	their	simplest	forms,
unlocking	the	beauty	and	simplicity	of	algebraic	expressions․	Understanding	Perfect	Squares	Before	diving	into	the	process	of	simplifying	radicals,	it’s	crucial	to	have	a	solid	grasp	of	perfect	squares․	A	perfect	square	is	an	integer	that	can	be	obtained	by	squaring	another	integer․	In	simpler	terms,	it’s	the	result	of	multiplying	a	whole	number	by	itself․
Examples	of	perfect	squares	include	1	(1×1),	4	(2×2),	9	(3×3),	16	(4×4),	25	(5×5),	and	so	on․	Recognizing	these	numbers	is	the	first	step	towards	simplifying	radicals	effectively․	Understanding	perfect	squares	allows	us	to	identify	factors	within	the	radicand	that	can	be	simplified․	When	we	encounter	a	radical	like	√36,	knowing	that	36	is	a	perfect
square	immediately	tells	us	that	√36	simplifies	to	6․	However,	not	all	radicands	are	perfect	squares	themselves․	In	such	cases,	we	need	to	find	perfect	square	factors	within	the	radicand․	For	example,	when	simplifying	√20,	we	recognize	that	20	can	be	factored	into	4	x	5,	where	4	is	a	perfect	square․	Therefore,	we	can	rewrite	√20	as	√(4	x	5)	and	then
simplify	it	to	2√5․	This	ability	to	identify	and	extract	perfect	square	factors	is	what	makes	simplifying	radicals	possible․	Our	worksheet	provides	ample	practice	in	recognizing	and	working	with	perfect	squares,	laying	a	strong	foundation	for	mastering	radical	simplification․	Factoring	to	Find	Perfect	Squares	The	key	to	simplifying	radicals	often	lies	in
the	ability	to	factor	the	radicand	(the	number	under	the	radical	sign)	and	identify	perfect	square	factors․	This	process	involves	breaking	down	the	radicand	into	its	constituent	factors,	searching	for	factors	that	are	perfect	squares․	For	instance,	when	simplifying	√48,	we	need	to	find	the	largest	perfect	square	that	divides	evenly	into	48․	One	approach
is	to	start	by	listing	the	factors	of	48:	1,	2,	3,	4,	6,	8,	12,	16,	24,	and	48․	Among	these	factors,	we	identify	16	as	the	largest	perfect	square	(4×4)․	Therefore,	we	can	rewrite	√48	as	√(16	x	3)․	This	allows	us	to	simplify	the	radical	as	follows:	√48	=	√(16	x	3)	=	√16	x	√3	=	4√3․	Alternatively,	you	can	use	prime	factorization	to	break	down	the	radicand	into
its	prime	factors․	For	example,	the	prime	factorization	of	48	is	2	x	2	x	2	x	2	x	3,	which	can	be	grouped	as	(2	x	2)	x	(2	x	2)	x	3	=	4	x	4	x	3	=	16	x	3․	This	again	leads	us	to	recognize	16	as	the	perfect	square	factor․	Practice	with	various	examples	in	our	worksheet	will	help	you	develop	fluency	in	factoring	and	identifying	perfect	square	factors,	making
radical	simplification	a	straightforward	process․	Simplifying	Radical	Expressions:	Step-by-Step	Simplifying	radical	expressions	becomes	manageable	when	approached	systematically․	The	first	step	involves	identifying	whether	the	radicand	(the	expression	under	the	radical)	has	any	perfect	square	factors․	If	it	does,	you	can	proceed	to	simplify;	if	not,
the	radical	is	already	in	its	simplest	form․	Next,	factor	the	radicand	to	isolate	the	perfect	square․	For	example,	to	simplify	√75,	recognize	that	75	can	be	factored	into	25	x	3,	where	25	is	a	perfect	square	(5×5)․	Thus,	√75	becomes	√(25	x	3)․	Now,	apply	the	product	property	of	radicals,	which	states	that	√(ab)	=	√a	x	√b․	Using	this	property,	we	can
rewrite	√(25	x	3)	as	√25	x	√3․	Then,	simplify	the	perfect	square	root:	√25	=	5․	The	expression	now	becomes	5√3,	which	is	the	simplified	form	of	√75․	For	more	complex	expressions,	repeat	these	steps	until	the	radicand	contains	no	more	perfect	square	factors․	Always	double-check	your	work	to	ensure	that	you	have	extracted	the	largest	possible
perfect	square․	Practicing	consistently	with	our	worksheets	will	solidify	your	understanding	of	these	steps․	Adding	and	Subtracting	Radical	Expressions	Adding	and	subtracting	radical	expressions	requires	a	foundational	understanding	of	simplifying	radicals․	The	key	principle	is	that	you	can	only	combine	“like	radicals,”	meaning	radicals	with	the
same	radicand	(the	number	under	the	radical	symbol)	and	the	same	index	(the	root	being	taken,	such	as	square	root	or	cube	root)․	Before	attempting	to	add	or	subtract,	simplify	each	radical	expression	individually․	This	involves	factoring	out	perfect	squares	(or	perfect	cubes,	etc․)	as	demonstrated	in	previous	sections․	Once	each	radical	is	simplified,
examine	the	terms	to	identify	like	radicals․	For	instance,	consider	the	expression	3√2	+	5√2․	Here,	both	terms	have	the	same	radicand	(2)	and	the	same	index	(square	root)․	Therefore,	they	are	like	radicals	and	can	be	combined․	To	do	so,	simply	add	or	subtract	their	coefficients	(the	numbers	in	front	of	the	radical):	3	+	5	=	8․	The	result	is	8√2․	If	the
radicals	are	not	alike,	you	cannot	directly	combine	them․	For	example,	2√3	+	4√5	cannot	be	simplified	further	because	√3	and	√5	are	different	radicals․	However,	sometimes	simplification	reveals	like	radicals	that	were	not	initially	apparent․	Combining	Like	Terms	in	Radical	Expressions	Combining	like	terms	is	a	fundamental	algebraic	skill	that
extends	seamlessly	to	radical	expressions․	The	core	concept	remains	the	same:	only	terms	with	identical	variable	parts	can	be	combined․	In	the	context	of	radicals,	“like	terms”	refers	to	radical	expressions	that	have	the	same	radicand	(the	expression	under	the	radical	symbol)	and	the	same	index	(the	root	being	taken)․	Before	combining	any	terms,	it’s
crucial	to	simplify	each	radical	expression	individually․	This	often	involves	factoring	out	perfect	squares	(or	cubes,	etc․)	and	applying	the	rules	of	radical	simplification	discussed	earlier․	Simplifying	first	can	reveal	hidden	like	terms	that	were	not	initially	obvious․	Once	the	radical	expressions	are	simplified,	identify	the	like	terms․	These	are	the	terms
that	have	the	exact	same	radical	portion․	For	example,	in	the	expression	5√x	+	3√x		2√y,	the	terms	5√x	and	3√x	are	like	terms	because	they	both	contain	√x․	The	term	-2√y	is	not	a	like	term	because	it	contains	√y,	which	is	different	from	√x․	To	combine	like	terms,	simply	add	or	subtract	their	coefficients	(the	numerical	part	in	front	of	the	radical)․	In
our	example,	5√x	+	3√x	=	(5+3)√x	=	8√x․	Therefore,	the	simplified	expression	would	be	8√x		2√y․	Simplifying	Radicals	with	Variables	Simplifying	radicals	containing	variables	builds	upon	the	principles	of	simplifying	numerical	radicals,	incorporating	the	rules	of	exponents․	When	a	variable	is	raised	to	a	power	under	a	radical,	the	goal	is	to	extract	any
perfect	square	(or	cube,	etc․)	factors․	For	example,	in	√(x²),	x²	is	a	perfect	square,	and	its	square	root	is	x․	If	the	exponent	of	the	variable	under	the	radical	is	even,	the	simplification	is	straightforward․	Divide	the	exponent	by	the	index	of	the	radical․	The	result	is	the	exponent	of	the	variable	outside	the	radical․	For	instance,	√(x⁴)	=	x^(4/2)	=	x²․	If	the
exponent	is	odd,	separate	the	variable	into	two	factors:	one	with	the	highest	possible	even	exponent	and	another	with	an	exponent	of	1․	Consider	√(x⁵)․	We	can	rewrite	this	as	√(x⁴	*	x)․	Then,	√(x⁴)	simplifies	to	x²,	leaving	us	with	x²√x․	The	variable	x	with	the	even	exponent	(x⁴)	is	extracted	from	the	radical,	while	the	remaining	variable	x	stays	inside․
When	simplifying	radicals	with	multiple	variables,	apply	the	same	process	to	each	variable	independently․	For	example,	√(x³y⁴)	becomes	√(x²	*	x	*	y⁴)	=	xy²√x․	The	absolute	value	is	sometimes	necessary	when	extracting	variables	from	radicals,	particularly	when	the	index	is	even	and	the	variable’s	original	exponent	is	odd,	to	ensure	the	result	is	non-
negative․	Rationalizing	Denominators	Rationalizing	the	denominator	is	a	process	used	to	eliminate	radicals	from	the	denominator	of	a	fraction․	This	is	typically	done	to	simplify	expressions	and	make	them	easier	to	work	with․	The	basic	idea	is	to	multiply	both	the	numerator	and	denominator	of	the	fraction	by	a	suitable	expression	that	will	eliminate
the	radical	in	the	denominator․	When	the	denominator	contains	a	single	term	with	a	square	root,	you	multiply	both	the	numerator	and	the	denominator	by	that	square	root․	For	example,	to	rationalize	1/√2,	you	multiply	both	the	numerator	and	denominator	by	√2,	resulting	in	√2	/	2․	If	the	denominator	is	a	binomial	containing	a	square	root,	such	as	(a
+	√b)	or	(a		√b),	you	multiply	both	the	numerator	and	denominator	by	the	conjugate	of	the	denominator․	The	conjugate	is	formed	by	changing	the	sign	between	the	two	terms․	For	example,	the	conjugate	of	(2	+	√3)	is	(2		√3)․	Multiplying	by	the	conjugate	utilizes	the	difference	of	squares	pattern:	(a	+	b)(a		b)	=	a²		b²․	This	eliminates	the	square	root
from	the	denominator․	For	instance,	to	rationalize	1/(2	+	√3),	you	multiply	both	the	numerator	and	denominator	by	(2		√3),	which	results	in	(2		√3)	/	(4		3)	=	2		√3․	Free	Worksheet	(PDF)	Availability	A	free,	printable	worksheet	in	PDF	format	is	readily	available	to	assist	students	in	mastering	the	simplification	of	radicals․	This	valuable	resource	offers	a
comprehensive	set	of	practice	problems	designed	to	reinforce	the	concepts	and	techniques	involved	in	simplifying	radical	expressions․	The	worksheet	is	easily	accessible	and	can	be	downloaded	for	convenient	use	at	home	or	in	the	classroom․	The	PDF	format	ensures	that	the	worksheet	maintains	its	formatting	and	clarity	across	various	devices	and
operating	systems․	This	makes	it	a	versatile	tool	for	students	using	computers,	tablets,	or	smartphones․	The	worksheet	is	designed	to	be	printer-friendly,	allowing	for	easy	duplication	and	distribution․	Teachers	and	parents	can	utilize	this	free	worksheet	as	a	supplementary	resource	to	enhance	their	lessons	or	provide	additional	practice	opportunities․
The	availability	of	the	worksheet	promotes	accessibility	to	quality	educational	materials,	supporting	students	in	their	learning	journey․	The	worksheet	covers	a	range	of	difficulty	levels,	making	it	suitable	for	students	with	varying	levels	of	understanding․	The	included	answer	key	further	enhances	the	worksheet’s	value	by	enabling	students	to	check
their	work	and	identify	areas	where	they	may	need	additional	support․	This	self-assessment	feature	promotes	independent	learning	and	helps	students	develop	a	deeper	understanding	of	simplifying	radicals․	Answer	Key	and	Solutions	An	answer	key	is	provided	with	the	simplifying	radicals	worksheet,	offering	complete	solutions	to	each	problem․	This
feature	allows	students	to	check	their	work	and	gain	immediate	feedback	on	their	understanding	of	the	concepts․	The	answer	key	serves	as	a	valuable	tool	for	self-assessment	and	independent	learning․	By	comparing	their	solutions	to	the	provided	answers,	students	can	identify	any	errors	or	misconceptions	they	may	have․	The	detailed	solutions	in	the
answer	key	not	only	provide	the	correct	answers	but	also	demonstrate	the	step-by-step	process	of	simplifying	each	radical	expression․	This	allows	students	to	understand	the	reasoning	behind	each	step	and	develop	a	deeper	understanding	of	the	underlying	mathematical	principles․	The	answer	key	is	designed	to	be	user-friendly	and	easy	to	navigate,
making	it	simple	for	students	to	find	the	solutions	they	need․	It	is	organized	in	a	clear	and	concise	manner,	ensuring	that	students	can	quickly	locate	the	answers	to	specific	problems․	Teachers	and	parents	can	also	benefit	from	the	answer	key,	as	it	provides	a	convenient	way	to	assess	student	progress	and	identify	areas	where	additional	instruction
may	be	needed․	The	answer	key	can	be	used	as	a	guide	for	providing	targeted	support	and	ensuring	that	students	are	mastering	the	essential	skills	of	simplifying	radicals․	It	promotes	effective	learning	and	helps	students	build	confidence	in	their	mathematical	abilities․	Scaffolded	Questions:	Easy	to	Challenging	The	simplifying	radicals	worksheet
features	a	carefully	designed	set	of	25	scaffolded	questions,	progressing	in	difficulty	from	easy	to	challenging․	This	structure	allows	students	to	gradually	build	their	understanding	and	skills	in	simplifying	radical	expressions․	The	initial	questions	focus	on	basic	concepts,	such	as	identifying	perfect	squares	and	simplifying	simple	radicals․	As	students
progress	through	the	worksheet,	the	questions	become	increasingly	complex,	requiring	them	to	apply	their	knowledge	to	more	challenging	problems․	These	later	questions	may	involve	simplifying	radicals	with	variables,	rationalizing	denominators,	or	combining	like	terms	in	radical	expressions․	The	scaffolded	approach	ensures	that	students	are	not
overwhelmed	by	the	complexity	of	the	material․	By	starting	with	easier	questions,	students	can	build	confidence	and	develop	a	solid	foundation	in	the	fundamental	concepts․	As	they	progress	to	more	challenging	questions,	they	are	able	to	apply	their	knowledge	and	skills	in	a	more	sophisticated	way․	This	carefully	structured	progression	makes	the
worksheet	suitable	for	students	of	varying	skill	levels․	Students	who	are	new	to	simplifying	radicals	can	start	with	the	easier	questions	and	gradually	work	their	way	up	to	the	more	challenging	ones․	Students	who	have	already	mastered	the	basic	concepts	can	focus	on	the	more	challenging	questions	to	further	develop	their	skills․	Applications	of
Simplifying	Radicals	Simplifying	radicals	is	not	just	an	abstract	mathematical	exercise;	it	has	numerous	practical	applications	in	various	fields․	In	geometry,	simplifying	radicals	is	essential	when	calculating	the	lengths	of	sides	in	right	triangles	using	the	Pythagorean	theorem,	especially	when	dealing	with	irrational	numbers․	For	instance,	finding	the
diagonal	of	a	square	with	side	length	‘a’	involves	simplifying	√2a²	to	a√2․	In	physics,	simplifying	radicals	arises	in	calculations	involving	energy,	momentum,	and	wave	functions․	Many	physical	formulas	contain	square	roots,	and	simplifying	these	expressions	can	lead	to	more	manageable	and	interpretable	results․	Engineering	disciplines	also	utilize
simplified	radicals	when	dealing	with	structural	analysis,	signal	processing,	and	control	systems․	Furthermore,	simplifying	radicals	is	crucial	in	computer	graphics	and	game	development․	Calculating	distances,	angles,	and	transformations	often	involves	square	roots,	and	simplifying	these	expressions	can	improve	computational	efficiency	and	reduce
rendering	times․	Even	in	fields	like	finance,	simplifying	radicals	can	be	useful	when	analyzing	growth	rates	and	compound	interest․	Understanding	how	to	simplify	radicals	allows	students	to	solve	real-world	problems	and	appreciate	the	practical	relevance	of	this	mathematical	concept	beyond	the	classroom․	For	each	problem,	simplify,	and	then	check
your	answers	and	record	your	total	score	below.	Example:	4√49	By	the	end	of	this	section,	you	will	be	able	to:	Use	the	Product	Property	to	simplify	radical	expressions	Use	the	Quotient	Property	to	simplify	radical	expressions	Before	you	get	started,	take	this	readiness	quiz.	We	will	simplify	radical	expressions	in	a	way	similar	to	how	we	simplified
fractions.	A	fraction	is	simplified	if	there	are	no	common	factors	in	the	numerator	and	denominator.	To	simplify	a	fraction,	we	look	for	any	common	factors	in	the	numerator	and	denominator.	A	radical	expression,	\(\sqrt[n]{a}\),	is	considered	simplified	if	it	has	no	factors	of	\(m^{n}\).	So,	to	simplify	a	radical	expression,	we	look	for	any	factors	in	the
radicand	that	are	powers	of	the	index.	For	real	numbers	\(a\)	and	\(m\),	and	\(n\geq	2\),	\(\sqrt[n]{a}\)	is	considered	simplified	if	\(a\)	has	no	factors	of	\(m^{n}\)	For	example,	\(\sqrt{5}\)	is	considered	simplified	because	there	are	no	perfect	square	factors	in	\(5\).	But	\(\sqrt{12}\)	is	not	simplified	because	\(12\)	has	a	perfect	square	factor	of	\(4\).
Similarly,	\(\sqrt[3]{4}\)	is	simplified	because	there	are	no	perfect	cube	factors	in	\(4\).	But	\(\sqrt[3]{24}\)	is	not	simplified	because	\(24\)	has	a	perfect	cube	factor	of	\(8\).	To	simplify	radical	expressions,	we	will	also	use	some	properties	of	roots.	The	properties	we	will	use	to	simplify	radical	expressions	are	similar	to	the	properties	of	exponents.	We
know	that	\[(a	b)^{n}=a^{n}	b^{n}.\]	The	corresponding	of	Product	Property	of	Roots	says	that	\[\sqrt[n]{a	b}=\sqrt[n]{a}	\cdot	\sqrt[n]{b}.\]	If	\(\sqrt[n]{a}\)	and	\(\sqrt[n]{b}\)	are	real	numbers,	and	\(n\geq	2\)	is	an	integer,	then	\(\sqrt[n]{a	b}=\sqrt[n]{a}	\cdot	\sqrt[n]{b}	\quad	\text	{	and	}	\quad	\sqrt[n]{a}	\cdot	\sqrt[n]{b}=\sqrt[n]{a	b}\)
We	use	the	Product	Property	of	Roots	to	remove	all	perfect	square	factors	from	a	square	root.	Simplify:	\(\sqrt{98}\).	Solution:			Step	1:	Find	the	largest	factor	in	the	radicand	that	is	a	perfect	power	of	the	index.	We	see	that	\(49\)	is	the	largest	factor	of	\(98\)	that	has	a	power	of	\(2\).	\(\sqrt{98}\)	Rewrite	the	radicand	as	a	product	of	two	factors,	using
that	factor.	In	other	words	\(49\)	is	the	largest	perfect	square	factor	of	\(98\).	\(98	=	49\cdot	2\)	Always	write	the	perfect	square	factor	first.	\(\sqrt{49\cdot	2}\)	Step	2:	Use	the	product	rule	to	rewrite	the	radical	as	the	product	of	two	radicals.			\(\sqrt{49}	\cdot	\sqrt{2}\)	Step	3:	Simplify	the	root	of	the	perfect	power.			\(7\sqrt{2}\)	Simplify:	\
(\sqrt{48}\)	Answer	\(4	\sqrt{3}\)	Simplify:	\(\sqrt{45}\).	Answer	\(3	\sqrt{5}\)	Notice	in	the	previous	example	that	the	simplified	form	of	\(\sqrt{98}\)	is	\(7\sqrt{2}\),	which	is	the	product	of	an	integer	and	a	square	root.	We	always	write	the	integer	in	front	of	the	square	root.	Be	careful	to	write	your	integer	so	that	it	is	not	confused	with	the	index.
The	expression	\(7\sqrt{2}\)	is	very	different	from	\(\sqrt[7]{2}\).	Find	the	largest	factor	in	the	radicand	that	is	a	perfect	power	of	the	index.	Rewrite	the	radicand	as	a	product	of	two	factors,	using	that	factor.	Use	the	product	rule	to	rewrite	the	radical	as	the	product	of	two	radicals.	Simplify	the	root	of	the	perfect	power.	We	will	apply	this	method	in
the	next	example.	It	may	be	helpful	to	have	a	table	of	perfect	squares,	cubes,	and	fourth	powers.	Simplify:	\(\sqrt{500}\)	\(\sqrt[3]{16}\)	\(\sqrt[4]{243}\)	Solution:	a.	\(\sqrt{500}\)	Rewrite	the	radicand	as	a	product	using	the	largest	perfect	square	factor.	\(\sqrt{100	\cdot	5}\)	Rewrite	the	radical	as	the	product	of	two	radicals.	\(\sqrt{100}	\cdot
\sqrt{5}\)	Simplify.	\(10\sqrt{5}\)	b.	\(\sqrt[3]{16}\)	Rewrite	the	radicand	as	a	product	using	the	greatest	perfect	cube	factor.	\(2^{3}=8\)	\(\sqrt[3]{8	\cdot	2}\)	Rewrite	the	radical	as	the	product	of	two	radicals.	\(\sqrt[3]{8}	\cdot	\sqrt[3]{2}\)	Simplify.	\(2	\sqrt[3]{2}\)	c.	\(\sqrt[4]{243}\)	Rewrite	the	radicand	as	a	product	using	the	greatest	perfect
fourth	power	factor.	\(3^{4}=81\)	\(\sqrt[4]{81	\cdot	3}\)	Rewrite	the	radical	as	the	product	of	two	radicals.	\(\sqrt[4]{81}	\cdot	\sqrt[4]{3}\)	Simplify.	\(3	\sqrt[4]{3}\)	Simplify:	a.	\(\sqrt{288}\)	b.	\(\sqrt[3]{81}\)	c.	\(\sqrt[4]{64}\)	Answer	a.	\(12\sqrt{2}\)	b.	\(3	\sqrt[3]{3}\)	c.	\(2	\sqrt[4]{4}\)	Simplify:	a.	\(\sqrt{432}\)	b.	\(\sqrt[3]{625}\)	c.	\(\sqrt[4]
{729}\)	Answer	a.	\(12\sqrt{3}\)	b.	\(5	\sqrt[3]{5}\)	c.	\(3	\sqrt[4]{9}\)	The	next	example	is	much	like	the	previous	examples,	but	with	variables.	Don’t	forget	to	use	the	absolute	value	signs	when	taking	an	even	root	of	an	expression	with	a	variable	in	the	radical.	Simplify:	\(\sqrt{x^{3}}\)	\(\sqrt[3]{x^{4}}\)	\(\sqrt[4]{x^{7}}\)	Solution:	a.	\
(\sqrt{x^{3}}\)	Rewrite	the	radicand	as	a	product	using	the	largest	perfect	square	factor.	\(\sqrt{x^{2}	\cdot	x}\)	Rewrite	the	radical	as	the	product	of	two	radicals.	\(\sqrt{x^{2}}	\cdot	\sqrt{x}\)	Simplify.	\(|x|	\sqrt{x}\)	b.	\(\sqrt[3]{x^{4}}\)	Rewrite	the	radicand	as	a	product	using	the	largest	perfect	cube	factor.	\(\sqrt[3]{x^{3}	\cdot	x}\)	Rewrite
the	radical	as	the	product	of	two	radicals.	\(\sqrt[3]{x^{3}}	\cdot	\sqrt[3]{x}\)	Simplify.	\(x	\sqrt[3]{x}\)	c.	\(\sqrt[4]{x^{7}}\)	Rewrite	the	radicand	as	a	product	using	the	greatest	perfect	fourth	power	factor.	\(\sqrt[4]{x^{4}	\cdot	x^{3}}\)	Rewrite	the	radical	as	the	product	of	two	radicals.	\(\sqrt[4]{x^{4}}	\cdot	\sqrt[4]{x^{3}}\)	Simplify.	\(|x|
\sqrt[4]{x^{3}}\)	Simplify:	a.	\(\sqrt{b^{5}}\)	b.	\(\sqrt[4]{y^{6}}\)	c.	\(\sqrt[3]{z^{5}}\)	Answer	a.	\(b^{2}	\sqrt{b}\)	b.	\(|y|	\sqrt[4]{y^{2}}\)	c.	\(z	\sqrt[3]{z^{2}}\)	Simplify:	a.	\(\sqrt{p^{9}}\)	b.	\(\sqrt[5]{y^{8}}\)	c.	\(\sqrt[6]{q^{13}}\)	Answer	a.	\(p^{4}	\sqrt{p}\)	b.	\(p	\sqrt[5]{p^{3}}\)	c.	\(q^{2}	\sqrt[6]{q}\)	We	follow	the	same
procedure	when	there	is	a	coefficient	in	the	radicand.	In	the	next	example,	both	the	constant	and	the	variable	have	perfect	square	factors.	Simplify:	\(\sqrt{72	n^{7}}\)	\(\sqrt[3]{24	x^{7}}\)	\(\sqrt[4]{80	y^{14}}\)	Solution:	a.	\(\sqrt{72	n^{7}}\)	Rewrite	the	radicand	as	a	product	using	the	largest	perfect	square	factor.	\(\sqrt{36	n^{6}	\cdot	2	n}\)
Rewrite	the	radical	as	the	product	of	two	radicals.	\(\sqrt{36	n^{6}}	\cdot	\sqrt{2	n}\)	Simplify.	\(6\left|n^{3}\right|	\sqrt{2	n}\)	b.	\(\sqrt[3]{24	x^{7}}\)	Rewrite	the	radicand	as	a	product	using	perfect	cube	factors.	\(\sqrt[3]{8	x^{6}	\cdot	3	x}\)	Rewrite	the	radical	as	the	product	of	two	radicals.	\(\sqrt[3]{8	x^{6}}	\cdot	\sqrt[3]{3	x}\)	Rewrite	the
first	radicand	as	\(\left(2	x^{2}\right)^{3}\).	\(\sqrt[3]{\left(2	x^{2}\right)^{3}}	\cdot	\sqrt[3]{3	x}\)	Simplify.	\(2	x^{2}	\sqrt[3]{3	x}\)	c.	\(\sqrt[4]{80	y^{14}}\)	Rewrite	the	radicand	as	a	product	using	perfect	fourth	power	factors.	\(\sqrt[4]{16	y^{12}	\cdot	5	y^{2}}\)	Rewrite	the	radical	as	the	product	of	two	radicals.	\(\sqrt[4]{16	y^{12}}	\cdot
\sqrt[4]{5	y^{2}}\)	Rewrite	the	first	radicand	as	\(\left(2	y^{3}\right)^{4}\).	\(\sqrt[4]{\left(2	y^{3}\right)^{4}}	\cdot	\sqrt[4]{5	y^{2}}\)	Simplify.	\(2\left|y^{3}\right|	\sqrt[4]{5	y^{2}}\)	Simplify:	a.	\(\sqrt{32	y^{5}}\)	b.	\(\sqrt[3]{54	p^{10}}\)	c.	\(\sqrt[4]{64	q^{10}}\)	Answer	a.	\(4	y^{2}	\sqrt{2	y}\)	b.	\(3	p^{3}	\sqrt[3]{2	p}\)	c.	\(2	q^{2}
\sqrt[4]{4	q^{2}}\)	Simplify:	a.	\(\sqrt{75	a^{9}}\)	b.	\(\sqrt[3]{128	m^{11}}\)	c.	\(\sqrt[4]{162	n^{7}}\)	Answer	a.	\(5	a^{4}	\sqrt{3	a}\)	b.	\(4	m^{3}	\sqrt[3]{2	m^{2}}\)	c.	\(3|n|	\sqrt[4]{2	n^{3}}\)	In	the	next	example,	we	continue	to	use	the	same	methods	even	though	there	are	more	than	one	variable	under	the	radical.	Simplify:	\(\sqrt{63
u^{3}	v^{5}}\)	\(\sqrt[3]{40	x^{4}	y^{5}}\)	\(\sqrt[4]{48	x^{4}	y^{7}}\)	Solution:	a.	\(\sqrt{63	u^{3}	v^{5}}\)	Rewrite	the	radicand	as	a	product	using	the	largest	perfect	square	factor.	\(\sqrt{9	u^{2}	v^{4}	\cdot	7	u	v}\)	Rewrite	the	radical	as	the	product	of	two	radicals.	\(\sqrt{9	u^{2}	v^{4}}	\cdot	\sqrt{7	u	v}\)	Rewrite	the	first	radicand
as	\(\left(3	u	v^{2}\right)^{2}\).	\(\sqrt{\left(3	u	v^{2}\right)^{2}}	\cdot	\sqrt{7	u	v}\)	Simplify.	\(3|u|	v^{2}	\sqrt{7	u	v}\)	b.	\(\sqrt[3]{40	x^{4}	y^{5}}\)	Rewrite	the	radicand	as	a	product	using	the	largest	perfect	cube	factor.	\(\sqrt[3]{8	x^{3}	y^{3}	\cdot	5	x	y^{2}}\)	Rewrite	the	radical	as	the	product	of	two	radicals.	\(\sqrt[3]{8	x^{3}
y^{3}}	\cdot	\sqrt[3]{5	x	y^{2}}\)	Rewrite	the	first	radicand	as	\((2xy)^{3}\).	\(\sqrt[3]{(2	x	y)^{3}}	\cdot	\sqrt[3]{5	x	y^{2}}\)	Simplify.	\(2	x	y	\sqrt[3]{5	x	y^{2}}\)	c.	\(\sqrt[4]{48	x^{4}	y^{7}}\)	Rewrite	the	radicand	as	a	product	using	the	largest	perfect	fourth	power	factor.	\(\sqrt[4]{16	x^{4}	y^{4}	\cdot	3	y^{3}}\)	Rewrite	the	radical	as
the	product	of	two	radicals.	\(\sqrt[4]{16	x^{4}	y^{4}}	\cdot	\sqrt[4]{3	y^{3}}\)	Rewrite	the	first	radicand	as	\((2xy)^{4}\).	\(\sqrt[4]{(2	x	y)^{4}}	\cdot	\sqrt[4]{3	y^{3}}\)	Simplify.	\(2|x	y|	\sqrt[4]{3	y^{3}}\)	Simplify:	\(\sqrt{98	a^{7}	b^{5}}\)	\(\sqrt[3]{56	x^{5}	y^{4}}\)	\(\sqrt[4]{32	x^{5}	y^{8}}\)	Answer	\(7\left|a^{3}\right|	b^{2}
\sqrt{2	a	b}\)	\(2	x	y	\sqrt[3]{7	x^{2}	y}\)	\(2|x|	y^{2}	\sqrt[4]{2	x}\)	Simplify:	\(\sqrt{180	m^{9}	n^{11}}\)	\(\sqrt[3]{72	x^{6}	y^{5}}\)	\(\sqrt[4]{80	x^{7}	y^{4}}\)	Answer	\(6	m^{4}\left|n^{5}\right|	\sqrt{5	m	n}\)	\(2	x^{2}	y	\sqrt[3]{9	y^{2}}\)	\(2|x	y|	\sqrt[4]{5	x^{3}}\)	Simplify:	\(\sqrt[3]{-27}\)	\(\sqrt[4]{-16}\)	Solution:	a.	\(\sqrt[3]
{-27}\)	Rewrite	the	radicand	as	a	product	using	perfect	cube	factors.	\(\sqrt[3]{(-3)^{3}}\)	Take	the	cube	root.	\(-3\)	b.	\(\sqrt[4]{-16}\)	There	is	no	real	number	\(n\)	where	\(n^{4}=-16\).	Not	a	real	number	Simplify:	\(\sqrt[3]{-64}\)	\(\sqrt[4]{-81}\)	Answer	Simplify:	\(\sqrt[3]{-625}\)	\(\sqrt[4]{-324}\)	Answer	\(-5	\sqrt[3]{5}\)	no	real	number	We
have	seen	how	to	use	the	order	of	operations	to	simplify	some	expressions	with	radicals.	In	the	next	example,	we	have	the	sum	of	an	integer	and	a	square	root.	We	simplify	the	square	root	but	cannot	add	the	resulting	expression	to	the	integer	since	one	term	contains	a	radical	and	the	other	does	not.	The	next	example	also	includes	a	fraction	with	a
radical	in	the	numerator.	Remember	that	in	order	to	simplify	a	fraction	you	need	a	common	factor	in	the	numerator	and	denominator.	Simplify:	\(3+\sqrt{32}\)	\(\dfrac{4-\sqrt{48}}{2}\)	Solution:	a.	\(3+\sqrt{32}\)	Rewrite	the	radicand	as	a	product	using	the	largest	perfect	square	factor.	\(3+\sqrt{16	\cdot	2}\)	Rewrite	the	radical	as	the	product	of
two	radicals.	\(3+\sqrt{16}	\cdot	\sqrt{2}\)	Simplify.	\(3+4	\sqrt{2}\)	The	terms	cannot	be	added	as	one	has	a	radical	and	the	other	does	not.	Trying	to	add	an	integer	and	a	radical	is	like	trying	to	add	an	integer	and	a	variable.	They	are	not	like	terms!	b.	\(\dfrac{4-\sqrt{48}}{2}\)	Rewrite	the	radicand	as	a	product	using	the	largest	perfect	square
factor.	\(\dfrac{4-\sqrt{16	\cdot	3}}{2}\)	Rewrite	the	radical	as	the	product	of	two	radicals.	\(\dfrac{4-\sqrt{16}	\cdot	\sqrt{3}}{2}\)	Simplify.	\(\dfrac{4-4	\sqrt{3}}{2}\)	Factor	the	common	factor	from	the	numerator.	\(\dfrac{4(1-\sqrt{3})}{2}\)	Remove	the	common	factor,	2,	from	the	numerator	and	denominator.	\(\dfrac{\cancel{2}	\cdot	2(1-
\sqrt{3})}{\cancel{2}}\)	Simplify.	\(2(1-\sqrt{3})\)	Simplify:	\(5+\sqrt{75}\)	\(\dfrac{10-\sqrt{75}}{5}\)	Answer	\(5+5	\sqrt{3}\)	\(2-\sqrt{3}\)	Simplify:	\(2+\sqrt{98}\)	\(\dfrac{6-\sqrt{45}}{3}\)	Answer	\(2+7	\sqrt{2}\)	\(2-\sqrt{5}\)	Whenever	you	have	to	simplify	a	radical	expression,	the	first	step	you	should	take	is	to	determine	whether	the
radicand	is	a	perfect	power	of	the	index.	If	not,	check	the	numerator	and	denominator	for	any	common	factors,	and	remove	them.	You	may	find	a	fraction	in	which	both	the	numerator	and	the	denominator	are	perfect	powers	of	the	index.	Simplify:	\(\sqrt{\dfrac{45}{80}}\)	\(\sqrt[3]{\dfrac{16}{54}}\)	\(\sqrt[4]{\dfrac{5}{80}}\)	Solution:	a.	\
(\sqrt{\dfrac{45}{80}}\)	Simplify	inside	the	radical	first.	Rewrite	showing	the	common	factors	of	the	numerator	and	denominator.	\(\sqrt{\dfrac{5	\cdot	9}{5	\cdot	16}}\)	Simplify	the	fraction	by	removing	common	factors.	\(\sqrt{\dfrac{9}{16}}\)	Simplify.	Note	\(\left(\dfrac{3}{4}\right)^{2}=\dfrac{9}{16}\).	\(\dfrac{3}{4}\)	b.	\(\sqrt[3]
{\dfrac{16}{54}}\)	Simplify	inside	the	radical	first.	Rewrite	showing	the	common	factors	of	the	numerator	and	denominator.	\(\sqrt[3]{\dfrac{2	\cdot	8}{2	\cdot	27}}\)	Simplify	the	fraction	by	removing	common	factors.	\(\sqrt[3]{\dfrac{8}{27}}\)	Simplify.	Note	\(\left(\dfrac{2}{3}\right)^{3}=\dfrac{8}{27}\).	\(\dfrac{2}{3}\)	c.	\(\sqrt[4]{\dfrac{5}
{80}}\)	Simplify	inside	the	radical	first.	Rewrite	showing	the	common	factors	of	the	numerator	and	denominator.	\(\sqrt[4]{\dfrac{5	\cdot	1}{5	\cdot	16}}\)	Simplify	the	fraction	by	removing	common	factors.	\(\sqrt[4]{\dfrac{1}{16}}\)	Simplify.	Note	\(\left(\dfrac{1}{2}\right)^{4}=\dfrac{1}{16}\).	\(\dfrac{1}{2}\)	Simplify:	\(\sqrt{\dfrac{75}
{48}}\)	\(\sqrt[3]{\dfrac{54}{250}}\)	\(\sqrt[4]{\dfrac{32}{162}}\)	Answer	\(\dfrac{5}{4}\)	\(\dfrac{3}{5}\)	\(\dfrac{2}{3}\)	Simplify:	\(\sqrt{\dfrac{98}{162}}\)	\(\sqrt[3]{\dfrac{24}{375}}\)	\(\sqrt[4]{\dfrac{4}{324}}\)	Answer	\(\dfrac{7}{9}\)	\(\dfrac{2}{5}\)	\(\dfrac{1}{3}\)	In	the	last	example,	our	first	step	was	to	simplify	the	fraction	under
the	radical	by	removing	common	factors.	In	the	next	example	we	will	use	the	Quotient	Property	to	simplify	under	the	radical.	We	divide	the	like	bases	by	subtracting	their	exponents,	\(\dfrac{a^{m}}{a^{n}}=a^{m-n},	\quad	a	eq	0\)	Simplify:	\(\sqrt{\dfrac{m^{6}}{m^{4}}}\)	\(\sqrt[3]{\dfrac{a^{8}}{a^{5}}}\)	\(\sqrt[4]{\dfrac{a^{10}}
{a^{2}}}\)	Solution:	a.	\(\sqrt{\dfrac{m^{6}}{m^{4}}}\)	Simplify	the	fraction	inside	the	radical	first.	Divide	the	like	bases	by	subtracting	the	exponents.	\(\sqrt{m^{2}}\)	Simplify.	\(|m|\)	b.	\(\sqrt[3]{\dfrac{a^{8}}{a^{5}}}\)	Use	the	Quotient	Property	of	exponents	to	simplify	the	fraction	under	the	radical	first.	\(\sqrt[3]{a^{3}}\)	Simplify.	\(a\)
c.	\(\sqrt[4]{\dfrac{a^{10}}{a^{2}}}\)	Use	the	Quotient	Property	of	exponents	to	simplify	the	fraction	under	the	radical	first.	\(\sqrt[4]{a^{8}}\)	Rewrite	the	radicand	using	perfect	fourth	power	factors.	\(\sqrt[4]{\left(a^{2}\right)^{4}}\)	Simplify.	\(a^{2}\)	Simplify:	\(\sqrt{\dfrac{a^{8}}{a^{6}}}\)	\(\sqrt[4]{\dfrac{x^{7}}{x^{3}}}\)	\(\sqrt[4]
{\dfrac{y^{17}}{y^{5}}}\)	Answer	\(|a|\)	\(|x|\)	\(y^{3}\)	Simplify:	\(\sqrt{\dfrac{x^{14}}{x^{10}}}\)	\(\sqrt[3]{\dfrac{m^{13}}{m^{7}}}\)	\(\sqrt[5]{\dfrac{n^{12}}{n^{2}}}\)	Answer	\(x^{2}\)	\(m^{2}\)	\(n^{2}\)	Remember	the	Quotient	to	a	Power	Property?	It	said	we	could	raise	a	fraction	to	a	power	by	raising	the	numerator	and
denominator	to	the	power	separately.	\(\left(\dfrac{a}{b}\right)^{m}=\dfrac{a^{m}}{b^{m}},	b	eq	0\)	Quotient	Property	of	Radical	Expressions	If	\(\sqrt[n]{a}\)	and	\(\sqrt[n]{b}\)	are	real	numbers,	\(b	eq	0\),	and	for	any	integer	\(n	\geq	2\)	then,	\(\sqrt[n]{\dfrac{a}{b}}=\dfrac{\sqrt[n]{a}}{\sqrt[n]{b}}	\text	{	and	}	\dfrac{\sqrt[n]{a}}{\sqrt[n]
{b}}=\sqrt[n]{\dfrac{a}{b}}\)	Simplify:	\(\sqrt{\dfrac{27	m^{3}}{196}}\)	Solution:	Step	1:	Simplify	the	fraction	in	the	radicand,	if	possible.	\(\dfrac{27	m^{3}}{196}\)	cannot	be	simplified.	\(\sqrt{\dfrac{27	m^{3}}{196}}\)	Step	2:	Use	the	Quotient	Property	to	rewrite	the	radical	as	the	quotient	of	two	radicals.	We	rewrite	\(\sqrt{\dfrac{27
m^{3}}{196}}\)	as	the	quotient	of	\(\sqrt{27	m^{3}}\)	and	\(\sqrt{196}\).	\(\dfrac{\sqrt{27	m^{3}}}{\sqrt{196}}\)	Step	3:	Simplify	the	radicals	in	the	numerator	and	the	denominator.	\(9m^{2}\)	and	\(196\)	are	perfect	squares.	\(\dfrac{\sqrt{9	m^{2}}	\cdot	\sqrt{3	m}}{\sqrt{196}}\)	\(\dfrac{3	m	\sqrt{3	m}}{14}\)	Simplify:	\(\sqrt{\dfrac{24
p^{3}}{49}}\).	Answer	\(\dfrac{2|p|	\sqrt{6	p}}{7}\)	Simplify:	\(\sqrt{\dfrac{48	x^{5}}{100}}\).	Answer	\(\dfrac{2	x^{2}	\sqrt{3	x}}{5}\)	Simplify	the	fraction	in	the	radicand,	if	possible.	Use	the	Quotient	Property	to	rewrite	the	radical	as	the	quotient	of	two	radicals.	Simplify	the	radicals	in	the	numerator	and	the	denominator.	Simplify:	\
(\sqrt{\dfrac{45	x^{5}}{y^{4}}}\)	\(\sqrt[3]{\dfrac{24	x^{7}}{y^{3}}}\)	\(\sqrt[4]{\dfrac{48	x^{10}}{y^{8}}}\)	Solution:	a.	\(\sqrt{\dfrac{45	x^{5}}{y^{4}}}\)	We	cannot	simplify	the	fraction	in	the	radicand.	Rewrite	using	the	Quotient	Property.	\(\dfrac{\sqrt{45	x^{5}}}{\sqrt{y^{4}}}\)	Simplify	the	radicals	in	the	numerator	and	the
denominator.	\(\dfrac{\sqrt{9	x^{4}}	\cdot	\sqrt{5	x}}{y^{2}}\)	Simplify.	\(\dfrac{3	x^{2}	\sqrt{5	x}}{y^{2}}\)	b.	\(\sqrt[3]{\dfrac{24	x^{7}}{y^{3}}}\)	The	fraction	in	the	radicand	cannot	be	simplified.	Use	the	Quotient	Property	to	write	as	two	radicals.	\(\dfrac{\sqrt[3]{24	x^{7}}}{\sqrt[3]{y^{3}}}\)	Rewrite	each	radicand	as	a	product	using
perfect	cube	factors.	\(\dfrac{\sqrt[3]{8	x^{6}	\cdot	3	x}}{\sqrt[3]{y^{3}}}\)	Rewrite	the	numerator	as	the	product	of	two	radicals.	\(\dfrac{\sqrt[3]{\left(2	x^{2}\right)^{3}}	\cdot	\sqrt[3]{3	x}}{\sqrt[3]{y^{3}}}\)	Simplify.	\(\dfrac{2	x^{2}	\sqrt[3]{3	x}}{y}\)	c.	\(\sqrt[4]{\dfrac{48	x^{10}}{y^{8}}}\)	The	fraction	in	the	radicand	cannot	be
simplified.	\(\dfrac{\sqrt[4]{48	x^{10}}}{\sqrt[4]{y^{8}}}\)	Use	the	Quotient	Property	to	write	as	two	radicals.	Rewrite	each	radicand	as	a	product	using	perfect	fourth	power	factors.	\(\dfrac{\sqrt[4]{16	x^{8}	\cdot	3	x^{2}}}{\sqrt[4]{y^{8}}}\)	Rewrite	the	numerator	as	the	product	of	two	radicals.	\(\dfrac{\sqrt[4]{\left(2	x^{2}\right)^{4}}
\cdot	\sqrt[4]{3	x^{2}}}{\sqrt[4]{\left(y^{2}\right)^{4}}}\)	Simplify.	\(\dfrac{2	x^{2}	\sqrt[4]{3	x^{2}}}{y^{2}}\)	Simplify:	\(\sqrt{\dfrac{80	m^{3}}{n^{6}}}\)	\(\sqrt[3]{\dfrac{108	c^{10}}{d^{6}}}\)	\(\sqrt[4]{\dfrac{80	x^{10}}{y^{4}}}\)	Answer	\(\dfrac{4|m|	\sqrt{5	m}}{\left|n^{3}\right|}\)	\(\dfrac{3	c^{3}	\sqrt[3]{4	c}}{d^{2}}\)	\
(\dfrac{2	x^{2}	\sqrt[4]{5	x^{2}}}{|y|}\)	Simplify:	\(\sqrt{\dfrac{54	u^{7}}{v^{8}}}\)	\(\sqrt[3]{\dfrac{40	r^{3}}{s^{6}}}\)	\(\sqrt[4]{\dfrac{162	m^{14}}{n^{12}}}\)	Answer	\(\dfrac{3	u^{3}	\sqrt{6	u}}{v^{4}}\)	\(\dfrac{2	r	\sqrt[3]{5}}{s^{2}}\)	\(\dfrac{3\left|m^{3}\right|	\sqrt[4]{2	m^{2}}}{\left|n^{3}\right|}\)	Be	sure	to	simplify
the	fraction	in	the	radicand	first,	if	possible.	Simplify:	\(\sqrt{\dfrac{18	p^{5}	q^{7}}{32	p	q^{2}}}\)	\(\sqrt[3]{\dfrac{16	x^{5}	y^{7}}{54	x^{2}	y^{2}}}\)	\(\sqrt[4]{\dfrac{5	a^{8}	b^{6}}{80	a^{3}	b^{2}}}\)	Solution:	a.	\(\sqrt{\dfrac{18	p^{5}	q^{7}}{32	p	q^{2}}}\)	Simplify	the	fraction	in	the	radicand,	if	possible.	\(\sqrt{\dfrac{9
p^{4}	q^{5}}{16}}\)	Rewrite	using	the	Quotient	Property.	\(\dfrac{\sqrt{9	p^{4}	q^{5}}}{\sqrt{16}}\)	Simplify	the	radicals	in	the	numerator	and	the	denominator.	\(\dfrac{\sqrt{9	p^{4}	q^{4}}	\cdot	\sqrt{q}}{4}\)	Simplify.	\(\dfrac{3	p^{2}	q^{2}	\sqrt{q}}{4}\)	b.	\(\sqrt[3]{\dfrac{16	x^{5}	y^{7}}{54	x^{2}	y^{2}}}\)	Simplify	the	fraction
in	the	radicand,	if	possible.	\(\sqrt[3]{\dfrac{8	x^{3}	y^{5}}{27}}\)	Rewrite	using	the	Quotient	Property.	\(\dfrac{\sqrt[3]{8	x^{3}	y^{5}}}{\sqrt[3]{27}}\)	Simplify	the	radicals	in	the	numerator	and	the	denominator.	\(\dfrac{\sqrt[3]{8	x^{3}	y^{3}}	\cdot	\sqrt[3]{y^{2}}}{\sqrt[3]{27}}\)	Simplify.	\(\dfrac{2	x	y	\sqrt[3]{y^{2}}}{3}\)	c.	\
(\sqrt[4]{\dfrac{5	a^{8}	b^{6}}{80	a^{3}	b^{2}}}\)	Simplify	the	fraction	in	the	radicand,	if	possible.	\(\sqrt[4]{\dfrac{a^{5}	b^{4}}{16}}\)	Rewrite	using	the	Quotient	Property.	\(\dfrac{\sqrt[4]{a^{5}	b^{4}}}{\sqrt[4]{16}}\)	Simplify	the	radicals	in	the	numerator	and	the	denominator.	\(\dfrac{\sqrt[4]{a^{4}	b^{4}}	\cdot	\sqrt[4]{a}}
{\sqrt[4]{16}}\)	Simplify.	\(\dfrac{|a	b|	\sqrt[4]{a}}{2}\)	Simplify:	\(\sqrt{\dfrac{50	x^{5}	y^{3}}{72	x^{4}	y}}\)	\(\sqrt[3]{\dfrac{16	x^{5}	y^{7}}{54	x^{2}	y^{2}}}\)	\(\sqrt[4]{\dfrac{5	a^{8}	b^{6}}{80	a^{3}	b^{2}}}\)	Answer	\(\dfrac{5|y|	\sqrt{x}}{6}\)	\(\dfrac{2	x	y	\sqrt[3]{y^{2}}}{3}\)	\(\dfrac{|a	b|	\sqrt[4]{a}}{2}\)	Simplify:	\
(\sqrt{\dfrac{48	m^{7}	n^{2}}{100	m^{5}	n^{8}}}\)	\(\sqrt[3]{\dfrac{54	x^{7}	y^{5}}{250	x^{2}	y^{2}}}\)	\(\sqrt[4]{\dfrac{32	a^{9}	b^{7}}{162	a^{3}	b^{3}}}\)	Answer	\(\dfrac{2|m|	\sqrt{3}}{5\left|n^{3}\right|}\)	\(\dfrac{3	x	y	\sqrt[3]{x^{2}}}{5}\)	\(\dfrac{2|a	b|	\sqrt[4]{a^{2}}}{3}\)	In	the	next	example,	there	is	nothing	to
simplify	in	the	denominators.	Since	the	index	on	the	radicals	is	the	same,	we	can	use	the	Quotient	Property	again,	to	combine	them	into	one	radical.	We	will	then	look	to	see	if	we	can	simplify	the	expression.	Simplify:	\(\dfrac{\sqrt{48	a^{7}}}{\sqrt{3	a}}\)	\(\dfrac{\sqrt[3]{-108}}{\sqrt[3]{2}}\)	\(\dfrac{\sqrt[4]{96	x^{7}}}{\sqrt[4]{3	x^{2}}}\)
Solution:	a.	\(\dfrac{\sqrt{48	a^{7}}}{\sqrt{3	a}}\)	The	denominator	cannot	be	simplified,	so	use	the	Quotient	Property	to	write	as	one	radical.	\(\sqrt{\dfrac{48	a^{7}}{3	a}}\)	Simplify	the	fraction	under	the	radical.	\(\sqrt{16	a^{6}}\)	Simplify.	\(4\left|a^{3}\right|\)	b.	\(\dfrac{\sqrt[3]{-108}}{\sqrt[3]{2}}\)	The	denominator	cannot	be	simplified,
so	use	the	Quotient	Property	to	write	as	one	radical.	\(\sqrt[3]{\dfrac{-108}{2}}\)	Simplify	the	fraction	under	the	radical.	\(\sqrt[3]{-54}\)	Rewrite	the	radicand	as	a	product	using	perfect	cube	factors.	\(\sqrt[3]{(-3)^{3}	\cdot	2}\)	Rewrite	the	radical	as	the	product	of	two	radicals.	\(\sqrt[3]{(-3)^{3}}	\cdot	\sqrt[3]{2}\)	Simplify.	\(-3	\sqrt[3]{2}\)	c.	\
(\dfrac{\sqrt[4]{96	x^{7}}}{\sqrt[4]{3	x^{2}}}\)	The	denominator	cannot	be	simplified,	so	use	the	Quotient	Property	to	write	as	one	radical.	\(\sqrt[4]{\dfrac{96	x^{7}}{3	x^{2}}}\)	Simplify	the	fraction	under	the	radical.	\(\sqrt[4]{32	x^{5}}\)	Rewrite	the	radicand	as	a	product	using	perfect	fourth	power	factors.	\(\sqrt[4]{16	x^{4}}	\cdot
\sqrt[4]{2	x}\)	Rewrite	the	radical	as	the	product	of	two	radicals.	\(\sqrt[4]{(2	x)^{4}}	\cdot	\sqrt[4]{2	x}\)	Simplify.	\(2|x|	\sqrt[4]{2	x}\)	Simplify:	\(\dfrac{\sqrt{98	z^{5}}}{\sqrt{2	z}}\)	\(\dfrac{\sqrt[3]{-500}}{\sqrt[3]{2}}\)	\(\dfrac{\sqrt[4]{486	m^{11}}}{\sqrt[4]{3	m^{5}}}\)	Answer	\(7z^{2}\)	\(-5	\sqrt[3]{2}\)	\(3|m|	\sqrt[4]{2	m^{2}}\)
Simplify:	\(\dfrac{\sqrt{128	m^{9}}}{\sqrt{2	m}}\)	\(\dfrac{\sqrt[3]{-192}}{\sqrt[3]{3}}\)	\(\dfrac{\sqrt[4]{324	n^{7}}}{\sqrt[4]{2	n^{3}}}\)	Answer	\(8m^{4}\)	\(-4\)	\(3|n|	\sqrt[4]{2}\)	Access	these	online	resources	for	additional	instruction	and	practice	with	simplifying	radical	expressions.	Simplifying	Square	Root	and	Cube	Root	with	Variables
Express	a	Radical	in	Simplified	Form-Square	and	Cube	Roots	with	Variables	and	Exponents	Simplifying	Cube	Roots	We	have	eleven	(11)	radical	equations	lined	up	for	you	here.	Each	one	is	a	bit	different	from	the	last.	Dive	in,	and	remember,	it’s	all	about	taking	it	one	problem	at	a	time.	You’ve	totally	got	this!	Problem	1:	Solve	the	radical	equation
below.	[latex]\sqrt	{2x	\,-	\,3}	=	–	1[/latex]	Answer	Since	the	square	root	of	a	real	number	must	be	positive,	then	this	radical	equation	[latex]\color{red}\text{does	not}[/latex]	have	a	real	solution.	Notice	the	right-hand	side	is	negative,	that	is,	[latex]\color{red}-1[/latex].	Problem	2:	Solve	the	radical	equation	below.	[latex]\sqrt	{x	+	9}	=	4[/latex]
Answer	Start	by	squaring	both	sides	of	the	equation.	Then	subtract	both	sides	by	[latex]9[/latex].	Verify	the	answer	by	substituting	it	back	to	the	original	radical	equation	to	check	if	it	yields	a	true	statement.	Check	[latex]x={\color{red}7}[/latex]	It	checks!	Therefore,	the	solution	is	[latex]7[/latex].	Problem	3:	Solve	the	radical	equation	below.
[latex]\sqrt	{	–	3x	+	1}	\,-	\,5	=	–	3[/latex]	Answer	Add	[latex]5[/latex]	to	both	sides	of	the	equation.	Square	both	sides	to	eliminate	the	square	root.	Subtract	[latex]1[/latex]	from	both	sides.	Finally,	divide	both	sides	by	[latex]-3[/latex].	Validate	[latex]x=-1[/latex]	from	the	original	radical	equation.	Therefore,	[latex]x=-1[/latex]	is	a	solution.	Problem	4:
Solve	the	radical	equation	below.	[latex]\sqrt	x	\,-	\,1	=	9\,	–	\,2x[/latex]	Answer	Start	by	isolating	the	square	root	term.	Then,	square	both	sides	to	eliminate	the	square	root.	Expand	and	simplify	the	resulting	expression	to	form	a	quadratic	equation.	Factor	out	the	trinomial	to	find	the	potential	solutions.	Finally,	verify	each	solution	by	substituting	it
back	into	the	original	equation	to	ensure	it	is	correct.	The	valid	solution	is	identified	through	this	verification	process.	I	will	leave	it	to	you	verify	[latex]x=4[/latex]	and	[latex]x	={\Large{	{25	\over	4}}}[/latex]	by	substituting	each	back	to	the	original	radical	equation.	You	should	find	out	that	the	only	valid	answer	is	[latex]x=4[/latex].	Problem	5:	Solve
the	radical	equation	below.	[latex]\sqrt[3]	{	–	2x	\,-\,	5}	=	–	3[/latex]	Answer	To	solve	the	equation,	first	cube	both	sides	to	eliminate	the	cube	root.	Simplify	the	resulting	equation	and	solve	for	[latex]x[/latex].	Verify	the	solution	by	substituting	it	back	into	the	original	equation	to	ensure	it	is	correct.	If	it	checks	out,	the	solution	is	valid.	Therefore,
[latex]x=11[/latex]	is	a	solution	to	the	given	radical	equation.	Problem	6:	Solve	the	radical	equation	below.	[latex]\sqrt	{2x	+	1}	\sqrt	{3x	\,-	\,1}	=	2[/latex]	Answer	To	solve	the	radical	equation,	square	both	sides	to	eliminate	the	square	roots.	Multiply	the	binomials	on	the	left	side	which	resulting	to	quadratic	equation.	Simplify	the	terms,	then	use	the
factoring	to	find	the	solutions.	Verify	each	solution	in	the	original	equation	and	identify	the	valid	ones.	Note	that	the	only	solution	is	[latex]x	={\Large{	{5	\over	6}}}[/latex]	which	makes	[latex]x=-1[/latex]	an	extraneous	solution.	Problem	7:	Solve	the	radical	equation	below.	[latex]\sqrt	{4x\,	–	\,3}	=	2x\,	–	\,9[/latex]	Answer	To	solve	the	equation,	first
square	both	sides	to	eliminate	the	square	root,	then	expand	the	right	side.	Move	all	terms	to	one	side	to	form	a	quadratic	equation	and	simplify	it.	Use	the	factoring	method	to	solve	for	[latex]x[/latex].	Verify	each	solution	by	substituting	it	back	into	the	original	radical	equation	to	check	for	validity.	Determine	which	solutions	satisfy	the	original
equation	and	conclude	with	the	valid	one.	Here,	[latex]x=3[/latex]	is	not	a	valid	solution.	The	only	solution	is	[latex]x=7[/latex].	Problem	8:	Solve	the	radical	equation	below.	[latex]\sqrt	{2{x^2}	\,-	\,5x	\,-	\,7}	=	x	+	1[/latex]	Answer	To	solve	the	given	equation,	we	first	square	both	sides	to	eliminate	the	square	root,	then	simplify	the	resulting	equation.
Next,	we	bring	all	terms	to	one	side	to	set	the	equation	to	zero	and	solve	the	resulting	quadratic	equation	using	the	factoring	method.	We	then	check	each	solution	in	the	original	equation	to	ensure	they	do	not	produce	extraneous	solutions.	After	verification,	we	determine	that	both	solutions	satisfy	the	original	equation.	Thus,	the	solutions	are
[latex]x=8[/latex]	and	[latex]x=-1[/latex].	Problem	9:	Solve	the	radical	equation	below.	[latex]\sqrt	{3x	+	1}	=	\sqrt	{2x	\,-	\,1}	+	1[/latex]	Answer	We	start	by	squaring	both	sides	of	the	equation	to	eliminate	the	square	roots.	After	simplifying,	we	isolate	the	square	root	term	once	more	on	the	right	side	of	the	equation.	Then,	we	square	both	sides	again
to	remove	the	square	root	term,	resulting	in	a	quadratic	equation.	We	simplify	this	quadratic	equation	and	proceed	to	solve	it	by	factoring.	Lastly,	we	verify	the	obtained	solutions	by	substituting	them	back	into	the	original	equation.	Therefore,	the	solutions	are	[latex]x=5[/latex]	and	[latex]x=1[/latex].	Problem	10:	Solve	the	radical	equation	below.
[latex]\sqrt	{x	+	2}	\,+	\,\sqrt	{x\,	–	\,3}	=	5[/latex]	Answer	Get	rid	of	the	square	roots	by	squaring	both	sides	of	the	equation.	We	will	have	to	do	it	twice.	Eventually,	the	quadratic	term	[latex]x^2[/latex]	will	be	eliminated	leaving	a	linear	equation	to	solve	which	is	very	easy	to	address.	Verify	that	[latex]x=7[/latex]	is	a	solution	to	the	radical	equation.
Problem	11:	Solve	the	radical	equation	below.	[latex]\sqrt	{2x	\,-	\,2}	+	\sqrt	{2x	+	7}	=	\sqrt	{3x	+	12}[/latex]	Answer	Square	both	sides	of	the	equation.	Simplify,	then	square	both	sides	again	to	eliminate	the	square	roots.	Next,	move	all	terms	to	the	left	side	to	set	the	right	side	equal	to	zero.	Factor	the	trinomial	on	the	left	into	two	binomials.
Lastly,	set	each	binomial	equal	to	zero	to	solve	for	[latex]x[/latex].	We	need	to	verify	our	solutions	from	the	original	radical	equation.	We	should	find	out	that	[latex]x	={\Large{	{7	\over	5}}}[/latex]	is	true	while	[latex]x=-5[/latex]	is	false.	Therefore,	the	only	solution	is	[latex]x	={\Large{	{7	\over	5}}}[/latex].	You	might	also	like	these	tutorials:	Tags:
Intermediate	Algebra,	Lessons


