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Solving	equations	is	the	central	theme	of	algebra.	All	skills	learned	eventually	lead	to	the	ability	to	solve	equations	and	simplify	solutions.	In	the	previous	chapters,	we	have	solved	equations	of	the	first	degree.	You	now	have	the	necessary	skills	to	solve	second-degree	equations,	known	as	quadric	equations.	Quadrics	solved	through	the	factoring
objectives	at	the	end	of	this	section	You	must:	Identify	a	quadric	equation.	Put	a	quadric	equation	in	the	standard	form.	Solve	a	quadratic	equation	when	factoring.	A	quadratic	equation	is	a	polynomial	equation	that	contains	the	second	degree,	but	no	higher	degree	of	the	variable.	The	standard	form	of	a	quadratic	equation	is	ax2	+	bx	+	c	=	0	when	a
’0	and	a,	b	and	c	are	real	numbers.	All	quadric	equations	can	be	put	into	standard	form,	and	any	equation	that	can	be	put	into	standard	form	is	a	quadric	equation.	In	other	words,	the	standard	form	represents	all	the	quadratic	equations.	The	solution	to	an	equation	is	sometimes	called	the	root	of	the	equation.	This	theorem	is	proven	in	most	of	the
faculty’s	algebra	books.	An	important	theorem,	which	cannot	be	proven	at	the	level	of	this	text,	states	“every	polynomial	equation	of	degree	n	has	exactly	n	roots.”	Using	this	fact	tells	us	that	quadratic	equations	will	always	have	two	solutions.	It	is	possible	that	the	two	solutions	are	the	same.	A	quadratic	equation	will	have	two	solutions	because	it	is	of
degree	two.	The	simplest	method	of	solving	quadrictics	is	factorization.	This	method	cannot	always	be	used,	because	not	all	polynomials	are	factorable,	but	they	are	used	whenever	it	is	possible	to	factor.	The	method	of	solving	by	factorization	is	based	on	a	simple	theorem.	If	AB	=	0,	then	a	=	0	or	b	=	0.	In	other	words,	if	the	product	of	two	factors	is
zero,	at	least	one	of	the	factors	will	be	zero.	We	will	not	try	to	prove	this	theorem,	but	we	will	carefully	observe	what	it	says.	We	can	never	multiply	two	numbers	and	get	zero	response,	less	than	at	least	one	of	the	odnatlaf	¡Ãtse	oid©Ãm	omret	o	euq	zev	amu	,otelpmocni	ocit¡Ãrdauq	mu	©Ã	0	=	01	â	2x5	1	olpmexE	.atelpmocni	acit¡Ãrdauq	amu	©Ã
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be	solved	with	factorization.	X	There	is	a	common	factor.	The	product	of	two	factors	A©	zero.	Therefore,	we	use	the	theorem	of	the	previous	section.	Check	these	µ.	Please	note	that	if	the	term	C	is	absent,	you	will	not	always	be	able	to	consider	the	other	terms.	This	means	that	in	all	these	µ,	zero	will	be	one	of	the	solutions	µ.	An	incomplete	table	with
the	term	B	absent	must	be	solved	by	a	whole	other,	because	the	factorization	will	only	be	possible	in	special	cases.	Example	3	Solve	for	x	if	x2	-	12	=	0.	Solution	As	x2	-	12	has	no	common	factor	and	no	difference	in	squares,	it	cannot	be	factored	into	rational	factors.	But	from	µ	previous	observations,	we	have	the	following	theorem.	Note	that	there	are
two	values	that,	when	the	square	will	be	equal	to	A.	Using	this	theorem,	we	check	these	µ	solutions.	Add	10	to	each	side.	Check	these	µ.	Here	7x	There	is	a	common	factor.	Check	these	µ.	Note	that	in	this	example	we	have	the	square	of	a	number	equal	to	a	negative	number.	This	can	never	be	true	in	the	system	of	real	numbers	and	therefore	we	have
no	real	solution.	Completing	the	Square	Objectives	When	you	complete	this	section,	you	should	not:	identify	a	perfect	square	trin.	Complete	the	third	term	to	make	a	perfect	square	trin.	Solve	a	square	equation	by	completing	the	square.	By	your	experience	in	factoring,	you	do	not	realize	that	not	all	polynomials	are	factor.	So	we	need	a	whole	machine
to	solve	quadratics	that	are	not	factor.	The	whole	need	is	called	"Completing	the	square".	First,	let's	review	the	meaning	of	"perfect	square	trin."	When	we	square	ourselves,	a	binÃ'mio	gets	a	perfect	square	trin.	The	general	form	Ã©	(a	+	b)	2	=	a2	+	2ab	+	b2.	Remember,	square	a	binomial	means	multiplying	-o	by	itself	sÃ³.	From	the	general	form
and	from	these	examples,	we	can	the	following	µ	on	a	perfect	square	trin.	Two	of	The	terms	are	perfect	square.	4x2	and	9	in	the	first	example,	25x2	and	16	in	the	second	example,	and	A2	and	B2	in	general.	In	other	words,	the	first	and	third	terms	are	perfect	square.	The	other	term	is	about	twice	the	product	of	the	square	raims	of	the	other	two	terms.
The	term	-7	immediately	says	that	this	can	not	be	a	perfect	square	trinã.	The	task	of	completing	the	square	is	to	find	a	number	to	replace	-7	so	that	there	is	a	perfect	square.	Consider	this	problem:	fill	in	the	blank	space	so	that	"x2	+	6x	+	_______"	is	a	perfect	square	trinã.	Of	the	two	conditions	for	a	perfect	square	trinã,	we	know	that	the	blank	space
must	contain	a	perfect	square	and	that	6x	should	be	double	the	product	of	the	square	root	of	x2	and	the	no.	As	x	already	is	present	in	6x	and	it	is	a	square	root	of	x2,	enter	6	should	be	double	the	square	root	of	the	number	we	put	in	the	blank	space.	In	other	words,	if	we	first	take	half	of	6	and	then	square	the	result,	we	will	obtain	the	number
necessary	for	blank	space.	Therefore,	x2	+	6x	+	9	is	a	perfect	square	trinã.	Now,	let's	consider	how	we	can	use	the	square	of	the	square	to	resolve	quadratic	equations.	Example	5	Solve	x2	+	6x	-	7	=	0	completing	the	square.	Remember	that	instead	of	-7,	+9	would	make	the	express	a	perfect	square.	First	solution,	we	note	that	the	term	-7	must	be
replaced	if	we	want	to	have	a	perfect	square	trinã,	so	that	we	rewrite	the	equation,	leaving	a	blank	space	for	the	necessary	period.	At	this	point,	be	careful	to	not	violate	any	rule	of	ãlgebra.	For	example,	note	that	the	second	form	came	from	the	addition	of	+7	to	both	sides	of	the	equation.	Never	add	something	to	one	side	without	adding	the	same
thing	to	the	other	side.	Now	we	find	half	of	6	=	3	and	32	=	9,	to	give	us	the	number	of	blank	space.	Again,	if	we	put	a	9	in	the	blank	space,	we	must	also	add	rotaf	rotaf	arogA	.otierid	odal	oa	adanoicida	res	eved	m©Ãbmat	ale	,o£Ã§Ãauqe	ad	odreuqse	odal	oa	odanoicida	rof	9	es	,es-	erbmeL	.m©Ãbmat	otierid	odal	oa	The	perfect	square	trin,	which	now
x2	+	6x	+	9	can	be	written	as	(x	+	3)	2.	Thus,	1	and	-7	are	soluµtions	or	roots	of	the	equation.	Example	6	Solve	2x2	+	12x	-	4	=	0	by	completing	the	square.	Solution	This	problem	brings	another	difficulty.	The	first	term,	2x2,	is	not	a	perfect	square.	WE	CORRECT	THIS	FUN	all	the	terms	of	the	equation	by	2	and	we	will	get	in	other	words,	to	get	a
coefficient	of	1	for	the	term	x2.	Now	we	add	2	to	both	sides,	giving	again,	this	is	more	concise.	Example	7	Solve	3x2	+	7x	-	9	=	0	Completing	the	square.	Solution	Step	1	Divide	all	terms	into	3.	Again,	get	a	coefficient	of	1	for	x2	by	dividing	by	3.	Step	2	Rewrite	the	equation,	leaving	a	blank	space	for	the	term	required	to	complete	the	square.	Step	3
Find	the	square	of	half	the	coefficient	of	X	and	add	to	both	sides.	It	sounds	complex,	but	we're	following	the	exact	same	rules	as	before.	Step	4	Factor	the	complete	square.	Factoring	should	never	be	a	problem,	because	we	know	that	we	have	a	perfect	square	trin,	which	means	that	we	find	the	square	roots	of	the	first	and	third	terms	and	use	the	sign
of	the	term	m	©dio.	You	should	not	review	the	arithmetic	involved	in	adding	the	following	numbers		right	now,	if	you	have	any	difficulty.	Now	we	have	step	5,	take	the	square	root	on	each	side	of	the	equation.	Step	6	Resolve	to	X	(two	values).	It	cannot	be	simplified.	We	can	also	write	the	solution	to	this	problem	in	a	more	condensed	way,	as	follows,
the	steps	of	the	previous	Calculus	and	then	especially	observe	the	last	INE.	What's	the	conclusion	when	the	square	of	an	#	equal	to	a	#	negative?	"No	real	solution."	What	real	number	can	we	square	and	get	-7?	In	short,	to	solve	a	square	equation	by	completing	the	square,	follow	this	mÃ©	every	step	by	step.	Step	1	If	the	coefficient	of	X2	is	not	1,
divide	all	terms	by	that	coefficient.	Step	2	Rewrite	the	in	the	form	of	x2	+	bx	+	_______	=	c	+	_______.	Step	3	Find	the	square	of	half	the	coefficient	of	the	term	x	x	Add	this	amount	to	both	sides	of	the	equation.	Step	4	Factor	The	square	completed	and	combine	the	numbers	on	the	right	side	of	the	equation.	Step	5	Find	the	square	root	on	each	side	of
the	equation.	Step	6	Solve	to	X	and	simplify.	If	step	5	is	not	possible,	the	equation	does	not	have	a	real	solution.	These	steps	will	help	solve	the	equations	in	the	next	exercise.	The	goals	of	the	fan	“Quadrian	RMULA	by	filling	this	section,	you	should	be	able	to:	solve	the	general	quadratic	equation	completing	the	square.	Solve	any	quadratic	equation
using	the	quadratic	fanmula.	Solve	a	quadratic	equation	completing	the	square.	The	standard	form	of	a	quadratic	equation	is	ax2	+	bx	+	c	=	0.	This	means	that	each	quadratic	equation	can	be	placed	in	this	form.	In	a	sense,	Ax2	+	Bx	+	C	=	0	represents	all	quadratic.	If	you	can	solve	this	equation,	you	will	have	the	solution	for	all	quadratic	equations.
We	will	resolve	the	general	quadratic	equation	for	the	whole	of	completing	the	square.	This	is	to	get	a	term	x2	with	a	coefficient	of	1.	This	we	have	done	in	the	previous	section	many	times.	We	have	to	add	more	with	each	side.	This	form	is	called	quadratic	fanmula	and	represents	the	solution	for	all	quadratic	equations.	Memorize	this	expression.	To
use	the	quadratic	fanmula,	you	must	identify	A,	B	and	C.	To	do	this,	the	supplied	equation	must	always	be	placed	in	the	standard	form.	Carefully	replace	the	values	of	A,	B	and	C	in	the	fan.	Not	all	quadratic	equations	have	a	real	solution.	This	equation	is	already	in	the	standard	form.	There	is	no	real	solution,	as	it	has	no	real	square	root.	Again,	this
equation	is	in	the	standard	form.	This	solution	must	now	be	simplified.	WORD	Problem	Objectives	When	filling	this	section,	you	should	be	able	to:	identify	words	of	words	that	require	quadratic	equation	for	your	solution.	Solve	word	problems	involving	quadratic	equations.	Certain	types	of	word	problems	be	resolved	by	framework	µ.	The	process	of
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