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Ice	table	chemistry	practice	problems	with	answers



]Y[[	]\	oremºÃno	M	;\	764,0	=	}L	;\	057,0{}lom	;\	053,0{carfd\	=	]X[[	]\	oremºÃn	ne}ametsiS	;\	ed	;\	nemuloV{}aicnatsuS	;\	ed	;\	daditnaC{carfd\	=	]aicnatsuS	;\	ed	;\	n³ÃicartnecnoC	;\	oirbiliuqE[[\	.selom	ne	ad	es	laicini	n³Ãicisopmoc	al	euq	esevr©ÃsbO	.oirbiliuqe	ed	sedaditnac	sal	ranimreted	arap	sedaditnac	sal	ed	oibmac	le	noc	otnuj	naÃramus	es
,orec	ed	satnitsid	nareuf	Z	o/y	Y	ed	selaicini	sedaditnac	sal	iS	lom	003,0	lom	522,0	lom	053,0	oirbiliuqe	ed	sedaditnaC	lom	003,0+	lom	522,0+	lom	051,0-	sedaditnac	sal	ed	oibmaC	lom	000,0	lom	000,0	lom	005,0	selaicini	sedaditnaC	Z4	Y3	X2	n³ÃiccaeR	oirbiliuqe	ed	sedaditnac	sal	arap	revloseR	:3	OSAP	.6750,0-	,6140,0	=	x	:n³ÃiculoS[	.dadidomoc
royam	arap	atroca	es	adreiuqzi	al	ed	anmuloc	al	ed	odinetnoc	lE	.Z	y	Y	ed	selaicini	sedaditnac	yah	on	euq	acilpmi	n³Ãicaralced	atsE	.lom	053,0	ed	se	x	artseum	ed	daditnac	al	euq	ebas	es	,oirbiliuqe	nE	.C	y	I	salif	sal	namus	es	oirbiliuqe	ne	sedaditnac	sal	rartnocne	araP	M	x	M	x	M	x	M	x	â	051,0	E	M	x+	M	x+	M	x-	C	M	000,0	M	000,0	M	051,0	I	+O3H	-A
AH	:n³ÃiccaeR	oirbiliuqe	ne	senoicartnecnoc	sal	raluclaC	:3	OSAP	.auga	noc	n³Ãiculos	ne	lib©Ãd	odic¡Ã	ed	n³Ãiccaer	anu	ebircsed	n³Ãicauce	atsE	n³ÃiculoS	)\}2-{^01	semit\	6,1	=	a_K(\	y	)\M	051,0	=	}}laicini{_])qa(	AH[(\	noc	]\	rebmuno	})qa(}+{^O3_H	+	)qa(}-{^A	>=<	)l(O2_H	+	)qa(AH{ec\	[\	:odic¡Ã	led	n³Ãicaicosid	ed	acir©Ãneg	n³Ãiccaer	al
arap	-A	ed	n³Ãicartnecnoc	al	ertneucnE	?	=	c_K	[	odaesed	odiconocseD	.auga	le	ne	aicosid	es	AH	le	odnauc	+O3H	y	-A	ed	selaugi	sacirt©Ãmoiuqetse	sedaditnac	nareneg	es	euqrop	sovitcaer	sol	y	sotcudorp	sol	arap	amsim	al	se	x	.etnemavitcepser	,albat	al	ed	sanmuloc	y	salif	sal	odnad	,etnemlatnoziroh	albat	al	azebacne	n³Ãicauce	al	y	lacitrev	se	ECI
aincetomenm	al	,etnemroiretna	³Ãnoicnem	es	omoC	.sovitcaer	sol	ed	senoicartnecnoc	sal	ertne	sotcudorp	sol	ed	senoicartnecnoc	sal	odneidivid	ebircse	es	aK	arap	n³Ãiserpxe	aL	)\a_K(\	noc	senoicartnecnoc	sal	raluclac	arap	ECI	albat	al	ecilitU	:4	OSAP	\dfrac{0,225	\;	mol}{0,750	\;	L}	=	0.300	\;	M	number	\]	[[Z]	=	\dfrac{0,300	\;	mol}{0,750	\;	L}	=	=
=	\;	M	UNOMENT	\]	Use	the	concentration	values	to	solve	the	equation	\	(k_c	\):	\	[\	start	{eqnarray}	k_c	&	=	&	\	dfrac	{[y]	^	3	{[x]	^	2}	\\	&	=	&	\	dfrac	{[0.300]	^	3	[0.400]	^	4}	{[0.467]	^	2}	\\	k_c	&	=	&	3.17	\	times	10	^	{-	3}	\	END	{EQNARRAY}	AUMBER	\]	Example	2:	Using	an	ice	table	with	concentrations	n	this	example,	an	ice	table	is	used
to	find	the	equilibrium	concentration	of	reagents	and	products.	Change	in	quantity	(\	(x	\)))	can	be	calculated	using	algebra:	\	[Equilibrium	\;	Amount	=	initial	\;	Amount	+	CHANGE	\;	in	\;	Amount	enumerates	\]	for	the	change	in	the	quantity	of	\	(2x	\)	from:	\	[0.350	\;	mol	–	0.500	\;	mol	=	-0.150	\;	Mol	list	\]	The	change	in	the	reagents	and	the
equilibrated	equation	of	the	reaction	is	known,	so	that	the	change	in	the	products	can	be	calculated.	Note	that	the	equilibrium	in	this	equation	shifts	to	the	right,	which	means	that	a	certain	amount	of	reagent	will	be	removed	and	a	certain	amount	of	product	will	be	added	(for	the	change	row).	Remember	that	the	volume	of	the	system	is	0.750	litres.
The	X	value	can	be	used	to	calculate	the	equilibrium	concentrations	of	each	product	and	reagent	by	connecting	it	to	the	elements	in	row	E	of	the	ice	table.	E?	Step	1:	Fill	in	the	given	quantities	Reaction:	2x	3y	4Z	INITIAL	QUANTS	0.500	MOL	0.000	mol	0.000	Mol	Change	in	quantity?	The	acid	(ha)	dissociates	into	its	conjugate	base	(\	(A^	–	\))	and
protons	(H3O	+).	?	The	change	in	concentration	is	unknown,	so	the	variable	X	is	used	to	denote	the	change.	This	will	make	the	cycles	faster	by	eliminating	the	need	for	the	quadratic	formula.	Stoichiometric	coefficients	indicate	that	for	every	2	mol	of	x	reacted,	3	mol	of	y	and	4	mol	of	z	are	produced.	For	the	equilibrium	row	of	x,	0.350	mol	will	be
entered.	Step	2:	Fill	in	the	change	quantity	for	each	compound	reaction	2x	3y	3y	4Z	0.500	Mol	0.000	mol	0.000	mol	Change	in	quantity	-0.150	mol	+0.225	mol	+0.300	moles	of	balance	of	0.350	moles?	Thank	you	for	your	The	ICE	tables	are	composed	of	the	concentrations	of	molecules	in	solution	in	different	stages	of	a	reaction,	and	generally	used	to
calculate	the	K,	or	constant	equilibrium	expression,	of	a	reaction	(in	some	cases,	can	be	given,	and	One	or	more	of	the	concentrations	of	the	table	will	be	the	unknown	for	which	it	must	be	resolved).	Step	1:	Fill	the	concentrations	given	reaction:	HAS	A-	H3O	+	I	0.150	m	0.000	m	0.000	m	c?	Convert	balance	quantities	into	concentrations.	ONUMBER	\]
SOLUTION	The	constant	expression	of	equilibrium	is	expressed	as	products	on	reagents,	each	raised	to	the	power	of	their	respective	stoichiometric	coefficients:	\	[k_c	=	\	dfrac	{[and]	^	3	[z]	^	4}	{[	X]	^	2}	Onumber	\]	The	equilibrium	concentrations	of	Y	and	Z	are	unknown,	but	can	be	calculated	using	the	ICE	table.	The	numerical	amounts	were
given.	The	amounts	can	be	converted	to	concentrations	before	putting	them	into	the	ICE	table	or	after	calculating	the	equilibrium	amounts.	x	=	0.0416	It	has	a	chemical	sense	and	therefore	is	the	correct	answer.]	For	some	problems	such	as	Example	2,	if	X	is	significantly	less	than	the	KA	value,	then	the	X	of	the	reagents	(in	the	denominator)	can	be
Skip	and	X	concentration	should	not	be	affected	greatly.	This	is	the	first	step	to	configure	the	ICE	table.	Note	that	water	is	a	liquid,	so	its	concentration	is	not	relevant	for	these	calculations.	Amount	of	equilibrium	0,350	mol?	Use	these	values	and	ka	(the	equilibrium	constant	for	the	acids)	to	find	the	concentration	x.	(This	example	will	be	less	profound
than	the	previous	one,	but	the	same	concepts	apply.)	These	calculations	are	often	performed	for	weak	degreasing	degrees.	If	a	negative	concentration	occurs,	it	can	be	eliminated,	because	the	negative	concentrations	are	not	physical.	This	equation	will	be	placed	horizontally	on	the	table,	with	each	product	and	)\c_K(	)\c_K(	\	ranimreted	arap	ECI	albat
anu	rasU	1	olpmejE	.adarapes	anmuloc	anu	ne	the	following	general	equilibrium	reaction:	[2X(g)	3Y(g)	+	4Z(g)}	in	number]	where	the	capital	letters	represent	the	products	and	the	reactants.	The	relationship	is	as	follows:	Product	&=&	-leaf	(Òstoichiometric	coefficient	of	the	productÓ)	(ÒChange	in	the	reactantÓ)	\\	Change	"Y"	to	"Y"	&=&	"-left"	(\3}
{2}right)	(-0.150	mole)	\\	&=Ã	̈	+0.225	\;	mol	\end{eqnarray}	onnumber	\]	Try	to	get	the	change	in	Z	with	this	method	(the	answer	is	already	in	the	ICE	table).	The	ICE	tables	automatically	set	and	organize	the	variables	and	constants	needed	for	the	calculation	of	the	unknown.ICE	is	a	simple	acronym	of	the	headings	of	the	first	column	of	the
table.The	procedure	for	filling	in	an	ICE	table	is	best	illustrated	by	an	example.	This	example	uses	the	moles	for	the	ICE	table,	and	calculates	the	concentrations	later.	Any	amount	that	has	not	been	given	directly	is	unknown.	For	row	I	of	columns	Y	and	Z,	0,000	mol	shall	be	entered.	STEP	2:	Calculate	the	change	concentrations	using	an	x	variable
Reaction:	HA	A-	H3O+	I	0.150	M	0.000	M	0.000	M	C	-x	M	+x	M	+x	M	E	?	Plugging	in	the	values	at	equilibrium	into	the	equation	for	Ka	gives	the	following:	\[K_a	=	\dfrac{x^2}{0.150-x}	=	1.6	\times	10^{-2}	onumber\]	To	find	the	concentration	x,	rearrange	this	equation	to	its	quadratic	form,	and	then	use	the	quadratic	formula	to	find	x:	\
[\begin{align*}	(1.6	\times	10^{-2})	({0.150-x})	&=Ã	{x^2}	\\[4pt]Ã	x^2+	(1.6	\	times	10^{-2})	x-	(0.150)	(1.6	\times	10^{-2})	&=Ã	0	\end{align*}]	This	is	the	typical	form	for	a	quadratic	equation:	\[Ax^{2}+Bx+C=0onumber	\]	where,	in	this	case:	\(A	=	1\)	\(B	=	1.6	\times	10^{-2})	\(C	=(	-0.150)(	1.6	\times	10^{-2})	=	-2.4	\times	10^{-3})	The
quadratic	formula	gives	two	solutions	(but	only	one	physical	solution)	for	x:	\[x	=	noitiutnI	noitiutnI	]\	rebmuno}A2{}}CA4-2^B{trqs\-B-{carfd\	=	x[\	dna	]\	be	used	in	determining	which	solution	is	correct.	A	sample	consisting	of	0.500	mol	of	x	is	placed	into	a	system	with	a	volume	of	0.750	liters.	However,	because	there	was	no	initial	amount	for	the
two	products,	the	equilibrium	amount	is	simply	equal	to	the	change:	\[\begin{eqnarray}	Equilibrium	\;	Amount	&=&	Initial	\;	Amount	+	Change	\;	in	\;	Amount	\\	Equilibrium	\;	Amount	\;	of	\;	Y	&=&	0.000	\;	mol\;	+	0.225	\;	mol	\\	&=&	+0.225	\;	mol	\end{eqnarray}	onumber	\]	Use	the	same	method	to	find	the	equilibrium	amount	of	Z.	Z.
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