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Math	problems	quadratic	equations

We	have	observed	that	the	B2	-	4AC	portion	of	the	quadratic	formula,	known	as	the	discriminant,	provides	insight	into	the	nature	of	the	roots	of	a	quadratic	equation.	Moreover,	the	quadratic	formula	offers	information	about	the	relationship	between	the	roots	and	the	coefficient	of	the	second	term	and	the	constant	of	the	equation	itself.	Consider	the
following:	Given	a	quadratic	equation	ax2	+	bx	+	c	=	0,	the	two	roots	can	be	represented	as	r1	+	r2:	Product	of	the	Roots,	r1	•	r2:	The	sum	of	the	roots	is	equal	to	the	negation	of	the	coefficient	of	the	second	term	divided	by	the	leading	coefficient.	The	product	of	the	roots	is	equal	to	the	constant	term	(the	third	term),	divided	by	the	leading
coefficient.	These	relationships	also	apply	to	equations	of	higher	degrees	and	can	be	seen	when	factoring	the	quadratic	equation.	The	discriminant	of	a	quadratic	equation	determines	the	nature	of	its	roots.	Based	on	the	discriminant	value,	there	are	three	possible	conditions:	1.	If	b^2	-	4ac	>	0,	there	are	two	distinct	real	roots.	2.	If	b^2	-	4ac	=	0,
there	are	two	equal	real	roots.	3.	If	b^2	-	4ac	<	0,	there	are	no	real	roots.	Additionally,	the	text	provides	examples	of	solving	quadratic	equations	using	various	methods,	including	factorization	and	the	quadratic	formula.	The	examples	cover	different	scenarios,	such	as	finding	the	roots	of	a	given	equation,	determining	if	an	expression	is	a	quadratic
equation,	and	applying	the	quadratic	formula	to	solve	equations.	Some	of	the	specific	examples	include:	1.	Finding	the	number	of	marbles	Rahul	and	Rohan	had	initially	based	on	their	remaining	marbles.	2.	Checking	if	an	expression	is	in	the	form	of	a	quadratic	equation.	3.	Solving	a	quadratic	equation	using	factorization.	4.	Applying	the	quadratic
formula	to	find	the	roots	of	a	given	equation.	5.	Solving	another	quadratic	equation	using	the	quadratic	formula.	Overall,	the	text	provides	a	comprehensive	overview	of	quadratic	equations	and	their	solutions,	covering	various	methods	and	scenarios.	A	quadratic	equation	is	a	polynomial	equation	of	degree	two,	which	means	it	has	two	roots	or
solutions.	The	general	form	of	a	quadratic	equation	is	ax^2	+	bx	+	c	=	0,	and	there	are	several	methods	to	solve	for	its	roots.	These	methods	include	factorization,	square	root	property,	completing	the	square,	and	using	the	quadratic	formula.	The	quadratic	formula	is	x	=	[-b	±	√(b^2	-	4ac)]	/	2a,	where	a,	b,	and	c	are	real	numbers	and	a	≠	0.	This
formula	provides	two	roots	for	the	equation:	x1	=	[-b	+	√(b^2	-	4ac)]	/	2a	and	x2	=	[-b	-	√(b^2	-	4ac)]	/	2a.	The	roots	of	a	quadratic	equation	are	the	values	that	make	the	polynomial	equal	to	zero.	These	solutions	can	be	found	using	various	methods,	including	factoring,	square	root	property,	completing	the	square,	or	applying	the	quadratic	formula.	In
general,	a	quadratic	equation	has	two	roots	because	its	degree	is	two.	However,	some	equations	may	have	only	one	real	solution,	and	we	need	to	identify	which	equation	has	exactly	one	real	solution.	The	given	options	include	four	quadratic	equations:	A.	4x^2	-	12x	-	9	=	0,	B.	4x^2	+	12x	+	9	=	0,	C.	4x^2	-	6x	-	9	=	0,	and	D.	4x^2	+	4x	+	9	=	0.	We
need	to	analyze	each	option	to	determine	which	equation	has	exactly	one	real	solution.	1x	-9	=	0D	=	(-12)2	-	4	*	4	*	(-9)=	144	+	144	=	288D	>	0So,	equation	have	two	real	and	distinct	solutions.B.D	=	b2	-	4ac4x2	+	12x	+	9	=	0D	=	(12)2	-	4(4)(9)=	144	-	144D	=	0So,	equation	has	exactly	one	real	solution.So,	option	(B)	is	correct.	Meghan	Trainor's
"Mother"	Becomes	Empowering	Anthem	for	Women's	Rights	The	song	"Mother"	by	Meghan	Trainor	has	been	well-received	for	its	empowering	message,	despite	criticism	over	the	use	of	certain	language.	The	track	interpolates	a	1950s	classic	and	features	a	doo-wop	influence.	1889	–	Bandits	stole	more	than	$28,000	from	a	US	Army	paymaster's
escort	in	Arizona	Territory.	1970	-	A	tornado	struck	Lubbock,	Texas,	killing	26	people.	2010	–	UK	Prime	Minister	Gordon	Brown	resigned	after	failing	to	form	a	coalition	government	with	the	Liberal	Democrats.	2022:	Shireen	Abu	Akleh	was	killed	by	Israeli	forces	in	Jenin	refugee	camp;	37	unarmed	civilians	were	killed	in	Myanmar's	Mondaingbin	civil
war.	Ottmar	Mergenthaler	invented	the	linotype	machine,	which	could	set	type	for	printing	presses	easily	and	quickly.	In	the	year	868,	significant	events	took	place	in	various	parts	of	Europe	and	Asia.	King	Charles	the	Bald	met	with	his	brother	Louis	the	German	to	discuss	a	partition	of	Lotharingia,	while	Salomon,	Duke	of	Brittany,	led	a	campaign
against	the	Viking	invasion	of	the	region.	In	Spain,	Emir	Muhammad	I	regained	control	of	Mérida	and	had	its	walls	destroyed.	The	County	of	Portugal	was	established	by	Vímara	Peres,	an	Asturian	nobleman,	after	reconquering	the	region	from	the	Moors.	In	England,	Alfred	the	Great	married	Ealhswith,	a	daughter	of	Æthelred	I,	while	King	Burgred	of
Mercia	appealed	to	Æthelred	for	help	against	the	invading	Danes.	Meanwhile,	Áed	Findliath	drove	the	Danes	and	Norwegians	out	of	Ireland	after	defeating	them	in	battle.	In	other	regions,	Ahmad	ibn	Tulun	was	appointed	as	governor	of	Egypt	by	the	Abbasid	caliph	Al-Mu'tazz,	marking	the	beginning	of	the	Tulunid	Dynasty.	Muslim	Arab	forces	under
Muhammad	II	conquered	the	island	of	Sicily,	expanding	their	territory.	These	events	highlight	the	complex	web	of	politics	and	power	struggles	that	defined	868	across	Europe	and	Asia.	The	year	868	marked	a	significant	turning	point	in	human	history,	with	various	events	unfolding	across	the	globe.	The	earliest	extant	printed	book,	an	illustrated
scroll	of	the	Diamond	Sutra,	was	produced	at	Dunhuang,	China.	This	groundbreaking	achievement	highlights	the	advancements	in	printing	technology	during	this	period.	Meanwhile,	notable	figures	left	their	mark	on	history.	Ch'oe	Ŏn-wi,	a	Korean	minister	and	calligrapher,	passed	away	in	944.	Muhammad	ibn	Dawud	al-Zahiri,	a	Muslim	theologian,
died	in	909,	while	Théodrate	of	Troyes,	the	Frankish	queen,	met	her	demise	in	903.	Xu	Jie,	a	Chinese	officer	and	chancellor,	also	departed	in	943,	as	did	Ali	al-Hadi,	the	tenth	Shia	Imam.	On	the	other	hand,	individuals	made	significant	contributions	to	their	respective	fields.	Al-Jahiz,	an	Afro-Muslim	scholar	and	writer,	was	born	in	776.	Bugha	al-
Sharabi,	a	Turkish	military	leader,	Conwoïon,	a	Breton	abbot,	Minamoto	no	Makoto,	a	Japanese	prince,	and	Muzahim	ibn	Khaqan,	a	Muslim	governor,	were	all	notable	figures	of	the	time.	The	Viking	Wars	of	Alfred	the	Great	took	place	during	this	era.	The	Tang	Dynasty	reached	its	pinnacle	under	Chinese	Emperor	Xuanzong,	while	the	Nara	period
began	in	Japan.	In	Asia,	the	Pala	Empire	was	founded	in	Bengal,	and	the	Kombumerri	burial	grounds	were	established.	The	8th	century	is	often	referred	to	as	a	time	of	significant	events.	The	Byzantine	Empire	and	the	Franks	halted	the	westward	expansion	of	the	Umayyad	Empire	at	the	siege	of	Constantinople	and	the	Battle	of	Tours.	In	Europe,	the
Vikings	began	raiding	the	coasts	of	Europe	and	the	Mediterranean,	founding	several	important	kingdoms.	This	era	also	saw	the	decline	of	the	Classic	Maya	civilization,	the	formation	of	the	first	Serbian	state,	and	the	translation	of	Buddhist	Jataka	stories	into	Syriac	and	Arabic	as	Kalilag	and	Damnag.	The	Bodhicharyāvatāra,	or	Guide	to	the
Bodhisattva's	Way	of	Life,	was	composed	by	Śāntideva,	a	Buddhist	monk	at	Nalanda	Monastery	in	India.	The	Taihō	Code	was	enacted	in	Japan	in	701,	while	the	height	of	the	Giant	Wild	Goose	Pagoda	in	Xi'an,	China	was	extended	by	5	stories.	The	year	868	itself	saw	the	production	of	the	earliest	extant	printed	book,	marking	a	significant	milestone	in
human	history.	705:	End	of	Empress	Wu	Zetian's	Reign,	Overthrow	in	China	The	reign	of	Empress	Wu	Zetian,	the	only	sole-ruling	empress	in	Chinese	history,	comes	to	an	end	in	705.	Justinian	II	is	forced	to	give	up	his	title	as	Caesar	of	Byzantium	and	pay	annual	tributes	to	the	Bulgarian	Emperor	Tervel.	Byzantine	Empire's	Tribute	to	Bulgaria	In	708-
711,	Bulgarians	defeat	Justinian	II	at	the	Battle	of	Anchialus.	This	marks	a	significant	turning	point	in	the	region's	history.	Arab	Invasion	in	India	Meanwhile,	an	Arab	Umayyad	army	under	Muhammad	ibn	al-Qasim	invades	Sindh	in	northern	India	in	710.	Japan's	Nara	Period	Begins	In	710,	Empress	Genmei	moves	Japan's	capital	to	Heijō-kyū	(present-
day	Nara),	marking	the	beginning	of	the	Nara	period.	Palenque	Conquered	by	Toniná	The	city	of	Palenque	is	conquered	by	Toniná	in	711.	A	prisoner	from	Palenque	later	crosses	the	Straits	of	Gibraltar	with	Tariq	ibn	Ziyad.	Arab	Conquest	of	Iberian	Peninsula	In	711,	most	of	the	Iberian	Peninsula	is	conquered	by	Arab	and	Berber	Muslims,	ending
Visigothic	rule	and	beginning	almost	eight	centuries	of	Muslim	rule	in	Al-Andalus.	China's	Xuanzong	Reigns	Emperor	Xuanzong	reigns	from	712	to	756,	considered	one	of	China's	high	points	during	this	period.	Caliphate	Campaigns	Halted	Arab	Expansions	are	halted	in	India	between	712	and	776.	Death	of	Dajian	Huineng	The	sixth	and	last	Patriarch
of	Chán	Buddhism,	Dajian	Huineng,	dies	in	713.	Treaty	of	Tudmir	In	713,	a	treaty	is	signed	between	Abd	al-'Aziz	and	Theodemir,	marking	an	early	contact	point	between	the	Islamic	world	and	Spain.	Death	of	al-Walid	I	Sulayman	ibn	Abd	al-Malik	succeeds	his	brother	al-Walid	I	as	caliph	in	715.	742:	In	this	year,	Chang'an's	municipal	census	recorded
362,921	registered	families	with	a	population	of	1,960,188	people.	744:	Arab	caliph	Al-Walid	II	was	assassinated,	and	his	nephew	Yazid	III	took	over	the	throne	on	April	17th.	744:	Yazid	III	died,	and	his	brother	Ibrahim	ibn	al-Walid	succeeded	him	as	caliph	on	December	4th.	750:	The	Umayyad	Caliph	Marwan	II	was	overthrown	by	Abu	al-Abbas	al-
Saffah,	the	first	Abbasid	Caliph,	who	moved	the	capital	to	Baghdad.	751:	Arabian	armies	defeated	the	Chinese	Tang	dynasty	in	the	Battle	of	Talas,	taking	control	of	Central	Asia.	752:	Abbasid	caliph	al-Saffah	died	and	was	succeeded	by	his	son	al-Mansur.	755-763:	China	experienced	the	devastating	An	Shi	Rebellion	during	the	mid-Tang	dynasty.	758:
Arab	pirates	burned	down	the	Chinese	city	of	Guangzhou,	leading	to	its	closure	for	50	years.	760:	The	Indonesian	Buddhist	structure	Borobudur	began	construction	as	a	non-Buddhist	shrine.	761:	Abbasid	princess	Raytah	married	Muhammad,	who	would	become	al-Mahdi.	768:	Pepin	died,	and	Charles	became	king	at	Noyan,	while	Carloman	took	over
Soissons.	772-804:	Charlemagne	invaded	northwest	Germany,	battling	the	Saxons	for	30	years	before	crushing	their	rebellion.	The	Tang	dynasty	marked	a	significant	shift	in	maritime	trade,	as	China	established	regular	missions	on	East	Africa's	coast,	bypassing	Arab	middlemen.	Meanwhile,	Chinese	geographer	Jia	Dan	described	massive	lighthouse
pillars	in	the	Persian	Gulf,	which	were	later	confirmed	by	historians.	In	787,	the	Empress	Irene	of	Athens	convened	the	Seventh	Ecumenical	Council,	ending	the	first	phase	of	Byzantine	Iconoclasm.	The	same	year	saw	the	death	of	Abbasid	caliph	al-Hadi	and	the	ascension	of	Harun	al-Rashid.	The	Bulgarian	victory	over	the	Byzantines	in	792	marked	the
end	of	a	half-century	period	of	instability	in	Bulgaria.	In	Japan,	Emperor	Kanmu	moved	the	capital	to	Heian-kyō	(present-day	Kyoto),	initiating	the	Heian	period.	Charlemagne	was	crowned	the	first	Holy	Roman	Emperor	by	Pope	Leo	III	on	Christmas	Day	in	800.	The	Aghlabids	ruled	as	an	autonomous	province	of	the	Caliphate	in	North	Africa,	while	the
agriculturally	based	Buddhist	Sailendra	kingdom	flourished	and	declined.	The	8th	century	saw	significant	technological	advancements,	including	the	introduction	of	papermaking	from	China	to	Arabs,	the	use	of	iron	horseshoes,	and	the	development	of	the	horse	collar.	The	Chinese	Buddhist	monk	Yi	Xing	applied	a	clockwork	escapement	mechanism	to
operate	his	astronomical	celestial	globe.	Other	notable	events	include:	*	The	Viking	raid	on	Lindisfarne	abbey	in	northern	England	*	The	completion	of	the	Manjusrigrha	(Sewu)	temple	*	The	Frisian-Frankish	wars	coming	to	an	end	*	The	rise	of	the	ancient	West	African	state	of	Takrur	or	Tekrour	These	events,	among	others,	shaped	the	course	of
history	during	the	8th	century.	The	page	for	the	8th	century	has	links	to	various	external	tools,	including	a	help	page	for	transcluding	entries.	The	list	shows	50	items,	with	options	to	view	previous	or	next	50	items	and	adjust	the	display	count.	This	is	related	to	other	topics	such	as	decades,	centuries,	and	millennia.	The	article	also	mentions	notable
figures	like	Empress	Suiko	and	historical	empires	like	Kanem-Bornu.	Later	on	in	the	text,	we	find	a	discussion	about	quadratic	equations,	particularly	when	they	don't	have	real	solutions.	The	discriminant	plays	a	crucial	role	here,	and	its	calculation	can	help	determine	if	the	equation	has	any	real	roots	or	not.	If	the	value	of	the	discriminant	is	negative,
it	means	there	are	no	real	solutions.	We	also	see	an	example	where	a	quadratic	equation	$x^{2}+	3x	+	5$	has	a	discriminant	that's	less	than	zero,	indicating	complex	solutions.	The	article	continues	with	examples	and	explanations	for	each	case	of	the	discriminant,	providing	formulas	and	equations	to	support	its	claims.	The	discussion	focuses	on
understanding	how	to	determine	if	a	quadratic	equation	has	real	or	complex	roots.	**Determining	the	Nature	of	Roots	in	Quadratic	Equations**	There	are	several	methods	to	determine	whether	a	quadratic	equation	has	real	or	complex	roots.	The	discriminant	is	a	key	concept	in	this	context.	*	**Method	1:	Discriminant**	*	If	$b^{2}	<	4ac$,	the
equation	has	no	real	solutions	and	two	complex	roots.	*	If	$b^{2}=	4ac$	and	$D	=	0$,	the	equation	has	one	real	solution	(a	repeated	root).	*	If	$b^{2}>	4ac$	and	$D	>	0$,	the	equation	has	two	distinct	real	solutions.	**Graphical	Representation**	The	graph	of	a	quadratic	equation	can	also	be	used	to	determine	the	nature	of	its	roots.	The	shape	of
the	parabola	depends	on	the	value	of	'a'.	*	If	$a	<	0$,	the	parabola	will	have	a	minimum	point	below	the	x-axis,	indicating	no	real	solutions.	*	If	$a	>	0$,	the	parabola	will	have	a	maximum	point	above	the	x-axis,	indicating	two	distinct	real	solutions.	**Looking	at	Coefficients**	This	method	can	be	used	in	special	circumstances	when	'b'	is	not	provided
or	is	equal	to	zero.	The	sign	of	coefficients	'a'	and	'c'	must	also	be	the	same.	*	If	$b	=	0$	and	both	'a'	and	'c'	are	positive,	the	equation	has	two	complex	solutions.	*	Similarly,	if	'b'	is	zero	and	both	'a'	and	'c'	are	negative,	the	equation	has	two	complex	solutions.	The	given	quadratic	equation	$-3x^{2}-	6	=	0$	yields	complex	roots	$1.41i$	and	$-1.41i$,
indicating	that	when	the	signs	of	coefficients	"a"	and	"c"	are	the	same	and	b	is	zero,	we	obtain	complex	solutions.	When	the	discriminant	is	positive,	we	have	two	real	solutions;	with	a	value	of	zero,	there's	only	one	real	solution;	and	when	negative,	two	complex	solutions	are	obtained.	The	given	quadratic	equation	has	$a	=1$,	$b	=	5$	and	$c	=	10$.
The	value	of	$b^{2}=	25$.	Substituting	these	values	in	the	formula	$4ac	=	40$,	we	get	$b^{2}-	4ac	=	25	-	40	=	-15$.	Since	the	discriminant	is	less	than	zero,	this	equation	has	no	real	solutions.	Using	the	quadratic	formula	with	the	given	values,	we	find	that	the	roots	are	$x	=	-2.5	\pm	1.934i$.


