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Collision	theory	worksheet	16.	1	answer	key	free	printable	version	2

By	the	end	of	this	section,	you	will	be	able	to:	Use	the	postulates	of	collision	theory	to	explain	the	effects	of	physical	state,	temperature,	and	concentration	on	reaction	rates	Define	the	concepts	of	activation	energy	and	transition	state	Use	the	Arrhenius	equation	in	calculations	relating	rate	constants	to	temperature	We	should	not	be	surprised	that
atoms,	molecules,	or	ions	must	collide	before	they	can	react	with	each	other.	Atoms	must	be	close	together	to	form	chemical	bonds.	This	simple	premise	is	the	basis	for	a	very	powerful	theory	that	explains	many	observations	regarding	chemical	kinetics,	including	factors	affecting	reaction	rates.	Collision	theory	is	based	on	the	following	postulates:
The	rate	of	a	reaction	is	proportional	to	the	rate	of	reactant	collisions:	[latex]\text{reaction\;rate}\;{\propto}\;\frac{\#\;\text{collisions}}{\text{time}}[/latex]	The	reacting	species	must	collide	in	an	orientation	that	allows	contact	between	the	atoms	that	will	become	bonded	together	in	the	product.	The	collision	must	occur	with	adequate	energy	to
permit	mutual	penetration	of	the	reacting	species¢Ã​Â​Â	valence	shells	so	that	the	electrons	can	rearrange	and	form	new	bonds	(and	new	chemical	species).	We	can	see	the	importance	of	the	two	physical	factors	noted	in	postulates	2	and	3,	the	orientation	and	energy	of	collisions,	when	we	consider	the	reaction	of	carbon	monoxide	with	oxygen:
[latex]2\text{CO}(g)\;+\;\text{O}_2(g)\;{\longrightarrow}\;2\text{CO}_2(g)[/latex]	Carbon	monoxide	is	a	pollutant	produced	by	the	combustion	of	hydrocarbon	fuels.	To	reduce	this	pollutant,	automobiles	have	catalytic	converters	that	use	a	catalyst	to	carry	out	this	reaction.	It	is	also	a	side	reaction	of	the	combustion	of	gunpowder	that	results	in
muzzle	flash	for	many	firearms.	If	carbon	monoxide	and	oxygen	are	present	in	sufficient	quantity,	the	reaction	is	spontaneous	at	high	temperature	and	pressure.	The	first	step	in	the	gas-phase	reaction	carbon	and	oxygen	moannide	is	a	collision	between	the	two	mollets:	[latex]	\	text	{co}	(g)	\;+\;	\	text	{o}	_2	(g)	\;	;	\	Text	{co}	_2	(g)	\;+\	text	{o}	(g)
[/latex]	Although	there	are	many	different	possible	guidelines,	both	mollets	can	have	relative	to	each	other,	consider	both	Presented	in	Figure	1.	In	the	first	case,	the	oxygen	side	of	the	moonnom	of	carbon	moanxide	collides	with	the	oxygen	moll.	In	the	second	case,	the	carbon	side	of	the	non	-carbon	moannicid	is	collides	with	the	oxygen	moll.	The
second	case	is	clearly	more	likely	to	result	in	the	form	of	carbon	dioxide,	which	has	a	central	carbon	-attached	to	two	oxygen	-oxygen	[latex]	(\	text	{o}	=	\	text	{c}	=	\	text	{o})	[/latex].	This	is	a	quite	simple	example	of	how	the	collision	guidance	is	important	in	terms	of	creating	the	desired	product.	Figure	1.	Illustrated	are	two	collisions	that	can
occur	between	carbon	monãxide	and	oxygen	numbs.	The	guidance	of	molting	colliding	partially	determines	whether	a	reactions	between	the	two	mollets	occur.	If	the	collision	occurs	with	the	correct	orientation,	there	is	still	no	guarantee	that	the	reactions	proceed	to	form	carbon	diaper.	Each	reaction	requires	a	certain	amount	of	activation	energy	to
proceed	in	the	front	direction,	producing	an	appropriate	activated	complex	along	the	way.	As	Figure	2	demonstrates,	even	a	collision	with	the	correct	orientation	can	no	longer	form	the	product	of	reaction.	In	the	study	of	the	mechanisms	of	reactions,	each	of	these	transitions	of	ãthos	is	called	a	state	of	transactions	or	proposed	activated	complex.
Figure	2.	Possible	states	of	transactions	(activated	complexes)	for	carbon	mononxide	reacting	with	oxygen	to	form	carbon	dioxide.	The	only	lines	represent	covalent	ligaments,	while	the	dotted	lines	represent	utmost	orbital	orbital	overlaps	that	can	or	do	not	become	ligaments	as	product	is	formed.	In	the	first	two	examplesrucco	lliw	noitcaer	eht	dna
,noitcaer	ni	tluser	lliw	selucelom	neewteb	snoisilloc	tsom	;egral	eb	lliw	ygrene	citenik	yrassecen	eht	gnissessop	selucelom	fo	noitcarf	eht	,selucelom	eht	fo	ygrene	citenik	egareva	eht	naht	rellams	hcum	si	ygrene	noitavitca	eht	fI	.tcaer	ot	ygrene	hguone	evah	lliw	selucelom	gnivom-tsaf	wef	a	ylnO	:ylwols	rucco	lliw	noitcaer	eht	,selucelom	eht	fo	ygrene
citenik	egareva	eht	naht	regral	hcum	si	ygrene	noitavitca	eht	fI	).tnanimatnoc	treni	na	fo	selucelom	htiw	ro	lessev	noitcaer	eht	fo	llaw	eht	htiw	elucelom	tnatcaer	eht	fo	noisilloc	a	yb	dedivorp	eb	yam	ygrene	noitavitca	,snoitcaer	tnatcaer-elgnis	nI(	.elucelom	tnatcaer	rehtona	htiw	elucelom	tnatcaer	a	fo	noisilloc	a	yb	dedivorp	si	tcudorp	a	mrof	ot
yrassecen	ygrene	eht	esuaceb	noitcaer	a	ni	elor	tnatropmi	na	syalp	selucelom	tnatcaer	fo	ygrene	citenik	ehT	.	)	AE	(ygrene	noitavitca	ety	delac	si	stnatcaer	neweeb	noisillc	a	gnirud	tcudorp	a	mrof	ot	yrassecen	ygrene	muminim	ehtauqeda	si	snoisillloc	ety	yt	e	eht	gnimussa	,etar	noitcaer	retsaf	a	naem	snoisilloc	eroM	.emulov	fo	tinu	rep	selucelom	erom
era	ereht	esuaceb	desaercni	era	selucelom	neewteb	snoisilloc	rof	secnahc	eht	,ecnatsbus	gnitcaer	yna	fo	noitartnecnoc	eht	ni	esaercni	na	htiW	.esaercni	snoitartnecnoc	sa	esaercni	setar	noitcaer	tsom	yhw	snialpxe	yroeht	noisilloC	.dnuopmoc	lacimehc	hcus	yna	etalosi	ot	yldipar	oot	srucco	noitcaer	esahp-sag	ehT	.tsylatac	suoenegoreteh	a	ezilitu	taht
smetsys	ni	yllacipocsortceps	devresbo	neeb	ylno	evah	sexelpmoc	detavitca	,edixoid	nobrac	mrof	ot	negyxo	dna	edixonom	nobrac	neewteb	noitcaer	eht	nI	.xelpmoc	detavitca	ro	etats	noitisnart	a	yfitnedi	ro	etalosi	ot	elbissopmi	si	ti	,secnatsmucric	tsom	nI	.elucelom	eht	fo	tser	eht	morf	setarapes	mota	negyxo	Â​Â​Ã¢artxeÂ​Â​Ã¢	driht	eht	fi	edixoid	nobrac	fo
noitamrof	eht	ni	tluser	lliw	etats	noitisnart	desoporp	driht	ety	.mrof	tonnac	edixoid	nobrac,	eroferht;	detcapmi	ton	si	dnob	elbuod	o	=	o	etht,	erugif	siht	Ni	ygrene	noitavitca	eht	si	ae,	elacs	nivalk	eht	no	erutarepmet	si	t,	k/lom/j	413.8	eulav	a	sah	hcihw,	tnatsnoc	sag	laedi	eht	si	r,	noitauqe	siht	ni]	]	Xetal	[:	noitcaer	nevig	a	fo,	k,	tnatsnoc	etar	eht	dna
ygrene	noitavitca	eht	etaler	ot	noitauqe	suinehrra	eht	esu	nac	ew	.etats	noitisnart	eht	details	yb	noitcaer	drawrof	eht	rof	taht	naht	retaerg	si	noitcaer	esrever	eht	rof	ygrene	noitavitca	ehT	.aE	yb	detneserper	si	noitcaer	drawrof	eht	rof	ygrene	noitavitca	ehT	.tneserp	D	fo	elucelom	a	dna	C	fo	elucelom	a	htiw	metsys	eht	fo	ygrene	eht	noitrop	dilos	eht
dna	,	Tneserp	b	fo	elucelom	a	dna	a	fo	elucelom	a	htiw	metsys	eht	fo	ygrene	eht	stneserper	evruc	eht	fo	noitrop	dehsad	eht.	/[B;	\+;	\	a;	\}	worathgirgnol	\	{;	(	stcudorp	eht	dna	)B	dna	A(	stnatcaer	eht	neewteb	yplahtne	ni	ecnereffid	eht	stneserper	HÂ​Ã​	,3	erugiF	nI	.detrats	sah	noitcaer	eht	ecno	ylidaer	ecalp	ekat	ot	sdnet	erofereht	)B	dna	A	selucelom
neewteb	taht(	noitcaer	drawrof	ehT	.etats	noitisnart	eht	hcaer	ot	ygrene	hguone	meht	gnivig	,selucelom	rehto	ot	derrefsnart	si	ygrene	tsol	sihT	.erutxim	laitini	eht	fo	taht	naht	rewol	si	ygrene	latot	sti	litnu	ygrene	sesol	metsys	eht	,mrof	ot	nigeb	D	dna	C	sa	dna	,dehcaer	neeb	sah	etats	noitisnart	eht	retfA	.etats	noitisnart	eht	hcaer	ot	aE	naht	retaerg	ro
ot	lauqe	eb	tsum	B	dna	A	fo	seigrene	citenik	eht	fo	mus	eht	,suhT	.ygrene	noitavitca	eht	,aE	ot	lauqe	tnuoma	na	yb	B	dna	A	stnatcaer	eht	fo	taht	naht	rehgih	si	etats	noitisnart	eht	fo	ygrene	eht	taht	swohs	erugif	eht]	xetal/[d;	\+;	\}	worrathgirgnol	\	{;	fo	elucelom	a	fo	noitcaer	lareneg	eht	rof	spihsnotaler	ygrene	eht	swohs	3	erugif	rebmun	eht	sesaercni
taht	stnatcaer	ro	snoitidnoc	ni	egnahc	a	ecneH	.A	,rotcaf	ycneuqerf	eht	ot	lanoitroporp	yltcerid	osla	si	tnatsnoc	etar	ehT	.]xetal/[}TR/a_E-{^e]xetal[	fo	eulav	eht	ni	esaercni	na	yb	detacidni	sa	,)4	erugiF(	tcaer	ot	ygrene	yrassecen	eht	sah	selucelom	fo	noitcarf	regral	A	.ygrene	noitavitca	ni	esaerced	a	sa	tceffe	emas	eht	sah	erutarepmet	ni	esaercni	nA
.noitcaer	eht	rof	etar	retsaf	a	dna	,tnatsnoc	etar	regral	a	,]xetal/[}	TR/a_E-{^e]xetal[	fo	eulav	regral	a	sa	detcelfer	eb	lliw	sihT	.tcaer	ot	ygrene	hguone	htiw	selucelom	fo	noitcarf	regral	a	sah	aE	rellams	eht	htiw	noitcaer	eht	,ylevitanretlA	.tcaer	ot	ygrene	hguone	htiw	selucelom	fo	noitcarf	rellams	eht	gnitcelfer,]	xetal/[}	tr/a_e-{^e]	xetal	[rof	eulav
relams	a	ni	stluser	ae	fo	eulav	regral	eht	.etar	regols	eht	dna	tnatsnoc	etar	rewol	eht	sah	ygrene	noitavitca	rehgh	ht	htietc.	snotcaer	owt	rof	.setar	noitcaer	tuoba	dessucsid	ydaerla	evah	ew	tahw	fo	hcum	ylevitatitnauq	sebircsed	noitauqe	suinehrrA	ehT	.suoenatnatsni	ylraen	si	noitcaer	eht	,sesac	hcus	nI	.deecorp	ot	noitcaer	eht	gnisuac	,reirrab
noitavitca	eht	emocrevo	nac	noitatneiro	tcerroc	eht	htiw	noisilloc	yreve	taht	ygrene	hcum	os	sah	metsys	eht	,emertxe	rehto	eht	tA	.srucco	noitcaer	on	,sesac	hcus	nI	.reirrab	noitavitca	eht	emocrevo	ot	snoisilloc	rof	ygrene	hguone	niatnoc	ton	seod	metsys	eht	,emertxe	eno	tA	.noitcaer	eht	fo	reirrab	noitavitca	eht	emocrevo	ot	ygrene	etauqeda	gnidivorp
snoisilloc	fo	noitcarf	eht	ot	detaler	si	,]xetal/[}TR/a_E-{	^e]xetal[	,mret	laitnenopxe	ehT	.rucco	noitatneiro	tcerroc	eht	gnivah	snoisilloc	hcihw	ta	etar	eht	ot	detaler	si	A	rotcaf	ycneuqerf	ehT	.noitauqe	suinehrrA	eht	ni	detadommocca	era	setar	noitcaer	fo	yroeht	noisilloc	eht	fo	setalutsop	htoB	.selucelom	gnitcaer	eht	fo	noitatneiro	eht	DNA	SNOSILLOC
FO	YCNEUQERF	EHT	OT	DETALER	SI	HCIHW,	RotCaf	Ycneuqerf	Eht	Dellac	Tnatsnoc	A	Si	A	DNA,	3817.2	Tnatsnoc	Eht	Si	E,	Elom	Rep	adac	a	omix³Ãrp	mu(	]XETAL/[	}t{	}1{	carf	\	]XETAL[	ed	serolav	siod	me	ahnil	ad	ritrap	a	sodanimreted	o£Ãs	euq	,K	NL	ed	serolav	siod	ed	somasicerp	,ahnil	ad	o£Ã§Ãanilcni	a	ranimreted	araP	.]XETAL/[	}t{	}1{	carf
\	]XETAL[	susrev	K	NL	ed	ocif¡Ãrg	mu	©Ã	5	arugiF	A	.13	alebaT	132.3'	3'​Ë	82.1	957.6'​Ã	​Ã	3'01	-	£Ã	34,1	263.9'	3	'01	-	£Ã	55,1	716.31'	3'	01	-	£Ã	47,1	068.41'	3'01	-	£Ã	08,1	K	nL	]XETAL/[	)}1-{^k(	;\	}t{	}1{	carf	\	]XETAL[	:o£Ãs	k	nl	e	]XETAL/[	}t{	}1{	carf	\	]XETAL[	ed	o£Ã§Ãulos	ad	serolaV	.03	alebaT	2'01	-	£Ã	59,3	187	3'​Ë	01	-	£Ã	61,1	007	5'01	-	£Ã
95,8	546	6'01	-	£Ã	22,1	575	7'​Ë	01	-	£Ã	25,3	555	)s/lom/l(	k	)	k(	t	]xet¡Ãl/[	)g(	2_	}i{	txet	\	;\+;\	)g(	2_	}h{	txet	\	;\	}worrAthgirgnoL	\{	;\	)g(	}iH{	txet	\	2	]XETAL[	?o£Ã§Ãaer	a	arap	o£Ã§Ãavita	ed	aigrene	a	©Ã	lauQ	.iuqa	adad	©Ã	)g(	2i	e	)g(	2H	a	)g(	iH	ed	o£Ã§Ãisopmoced	a	arap	arutarepmet	a	moc	etnatsnoc	axat	ad	o£Ã§Ãairav	A	AE	ad
o£Ã§ÃanimreteD	.A	nL	ed	rolav	o	ecenrof	o£Ã§Ãatpecretni	A	.odanimreted	res	edop	AE	o	lauq	od	ritrap	a	,]XETAL/[	}r{	}}}a{	txet	\{	_	e-{	carf	\	]XETAL[	o£Ã§Ãanilcni	a	moc	ater	ahnil	amu	ecenrof	]XETAL	O	//[	}t{	}1{	carf	\	]XETAL[	susrev	k	nl	ed	ocif¡Ãrg	mu	,missA	]XETAL/[	}yarrA{	dne	\	b	;\+;\	xm	&	y	]me5.0[	\\	a	;\	}nl	{	txet	\	;\+;\	)}t{	}1{	carf	\(
)}r{	}}}a{	txet	\{	_	e-{	carf	\(	&	k	;\	}nl{	txet	\	}l	}}{	=	=	}{{@	r{	}yarrA{	NIGEB	\	]XETAL[	:raenil	o£Ã§Ãauqe	ed	amrof	a	emussa	euq	suinehrrA	ed	o£Ã§Ãauqe	ad	avitanretla	o£Ãsrev	amu	ed	osu	o	e	sarutarepmet	setnerefid	me	k	ed	o£Ã§Ãidem	a	evlovne	o£Ã§Ãaer	amu	arap	AE	a	ranimreted	arap	etneinevnoc	megadroba	amU	.alerama	adaerbmos
aer¡Ã	alep	odartsom	omoc	,AE	euq	seroiam	sacit©Ãnic	saigrene	mªÃt	saluc©Ãlom	siam	,2T	,atla	siam	arutarepmet	amu	A	)b(	.sadaerbmos	saer¡Ã	salep	odartsom	omoc	,atnemua	aigrene	atnat	sonem	olep	moc	saluc©Ãlom	ed	oremºÃn	o	,iunimid	o£Ã§Ãaer	amu	ed	o£Ã§Ãavita	ed	aigrene	a	euq	adidem	​Ã	)a(	.4	arugiF	.k	me	otnemua	mu
,etnemetneuqesnoc	,e	A	me	otnemua	mu	me	atluser	o£Ã§Ãaer	a	arap	lev¡Ãrovaf	o£Ã§Ãatneiro	amu	moc	seµÃsiloC	=	=	}t{	}1{	carf	\	]XETAL[	odnauq	ahnil	ad	ritrap	a	odanimreted	K	NL	ed	rolav	o	,olpmexe	roP	.)lev​Ãreferp	©Ã	ahnil	ad	)k(	t	:adartne	amitlºÃ	a	e	adartne	ariemirp	a	somanoiceles	,olpmexe	etse	araP	.	sodad	ed	sadartne	saud	ranoiceles
etnemselpmis	somedop	,iuqa	sodatneserpa	siatnemirepxe	sodad	so	odnasu	]XETAL/[	)})}1_t{	}1{	carf	\(	;\-;\	)}2_t{	}1{	carf	\({	}1_k	;\	}nl{	txet	\	;\-	;\	2_k	;\	}nl{	txet	\{	carf	\(	;\	r-	=	}}a{	txet	\{	_	e	]XETAL[	:o£Ã§Ãavita	ed	aigrene	a	arap	avitamitse	amu	retbo	arap	olucl¡ÃC	apatS-	mu	mu	mu	rad	arap	adazinagroer	res	edop	o£Ã§Ãauqe	atsE	]xet¡Ãl/[
)}1_t{	}1{	carf	\	;\-;\	}2_t{	}1{	carf	\(	;\	}r{	}}}a{	txet	\{	_	E	eraW	}	1{	carf	\(	}atled	\{{	})k	;\	}nl{	txet	\(	}atled	\{{	carf	\	]XETAL[	:rad	arap	odartsom	omoc	odazinagroer	res	edop	]XETAL/[	a	;\	}nl{	otxeT	;\	;\	;\+;\	)}t{	}1{	carf	\(	)}r{	}}}a{	txet	\{	_	e-{	carf	\(	=	k	;\	}nl{	txet	\	]XETAL[	:suinehrrA	ed	o£Ã§Ãauqe	A	.suinehrrA	ed	ocif¡Ãrg	od
o£Ã§Ãurtsnoc	ed	ossecorp	o	odot	rop	rassap	mes	o£Ã§Ãavita	ed	aigrene	ad	lev¡Ãozar	avitamitse	amu	retbo	lev​Ãssop	©Ã	,seµÃ§Ãautis	satium	mE	]XETAL/[	}1-{^}lom	;\	j{	txet	\	;\	5^	01	;\	semit	\	;\	8.1	=	}}a{	txet	\{	_	e	]XETAL[	]XETAL/[	)}1-{^}k{	txet	\	;\	}1-{^}lom	;\	j{	txet	\	;\	413.8	;\	semit	\	;\	}k{	txet	\	;\	4^01	;\	semit	\	;\	2.2-	(-	=	r	;\	semit	\	;\
}epols{	txet	\-	=	}}a{	txet	\	{	_e	]XetaL[	:missA	]XETAL/[	}yarrA{	dne	\	}r{	}}}a{	txet	\{	_	e{	carf	\-	&	]me5.0[	\\	}k{	txet	\	;\	4^01	\	semit	\	;\	2.2	=	}}1-{^}k{	txet	\	;\	}3-{^01	;\	semit	\	;\	35.0{	}458.11-{	carf	\	&	]me5.0[	\\	})}	1--{^}k{	txet	\	}3-{^01	;\	semit	\	;\	52.1(	;\-;\	)}1-{^}k{	txet	\	}3-{^01	;\	semit	\	;	\	87.1({	})395.2-(	;\-;\	)744.41-({	carf	\	&
]me5,0[	\\	})}t{	}1{	carf	\(	}atled	\{{	})k	;\	}	nl{	txet	\(	}atled	\{{	carf	\	&	}epols{	txet	\	}l	}}{	=	}{{@	r{	}yarrA{	nigeB	\	]XETAL[	:o£Ãsserpxe	etniuges	alep	adad	©Ã	ahnil	atsed	o£Ã§Ãanilcni	A	.suinehrrA	ed	o£Ã§Ãauqe	a	moc	odroca	ed	2i	+	2H¢ÃiH2	o£Ã§Ãaer	a	arap	T/1	e	K	NL	ertne	raenil	o£Ã§Ãaler	a	artsom	ocif¡Ãrg	etsE	.5	arugiF	.744.41'¢Ã	©Ã
]XETAL/[	}3-{^01	;\	semit	\	;\	87.1	=	}t{	}1{	carf	\	]XETAL[	odnauq	rolav	O	;395.2'	©Ã	siopeD	siopeD	.23	alebaT	132.3'	3'​Ë	01	-	£Ã	82,1	2'​Ë	01	£Ã	59,3	187	068.41'	3'​Ë	01	-	£Ã	08,1	7'​Ë	01	-	£Ã	25,3	555	k	nl	]XETAL/[	)	}1-{^}k{	txet	\(	;	\	}t{	}1{	carf	\	]XETAL[	)s/lom/l(	atnoC	?o£Ã§Ãaer	ad	odavita	oxelpmoc	oa	adanoicaler	¡Ãtse	aigrene	asse	omoc	e
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.esseretni	ed	o£Ã§Ãaer	a	arap	siev​Ãnopsid	o£Ãtse	arutarepmet	ad	setnedneped	axat	ed	setnatsnoc	ed	odatimil	oremºÃn	mu	odnauq	etnemlaicepse	,zacife	otium	©Ã	odot©Ãm	etsE	]81[)}}1-{^}K{txet\;\}3-{^01;\semit\;\-;\}1-{^}K{txet\;\}3-{^01;\semit\;\82.1{})068.41-(;\-;\132.3-{carf\(;\}1-{^}K{txet\;\}1-{^}lom;\J{txet\;\413.8-	=	}}a{txet\{_E]xetal[
:o£Ã§Ãauqe	a	riutitsbus	somedop	,k	nl	e	]xetal/[}T{}1{carf\]xetal[	the	relationship	between	the	rate	of	a	reaction	and	its	activation	energy.	Describe	how	graphical	methods	can	be	used	to	determine	the	activation	energy	of	a	reaction	from	a	series	of	data	that	includes	the	rate	of	reaction	at	varying	temperatures.	How	does	an	increase	in	temperature
affect	rate	of	reaction?	Explain	this	effect	in	terms	of	the	collision	theory	of	the	reaction	rate.	The	rate	of	a	certain	reaction	doubles	for	every	10	​Ã°ÂC	rise	in	temperature.	(a)	How	much	faster	does	the	reaction	proceed	at	45	​Ã°ÂC	than	at	25	​Ã°ÂC?	(b)	How	much	faster	does	the	reaction	proceed	at	95	​Ã°ÂC	than	at	25	​Ã°ÂC?	In	an	experiment,	a
sample	of	NaClO3	was	90%	decomposed	in	48	min.	Approximately	how	long	would	this	decomposition	have	taken	if	the	sample	had	been	heated	20	​Ã°ÂC	higher?	The	rate	constant	at	325	​Ã°ÂC	for	the	decomposition	reaction	[latex]\text{C}_4\text{H}_8\;{\longrightarrow}\;2\text{C}_2\text{H}_4[/latex]	is	6.1	​Ã​Â	10¢Ã​Â​Â8	s¢Ã​Â​Â1,	and	the	activation
energy	is	261	kJ	per	mole	of	C4H8.	Determine	the	frequency	factor	for	the	reaction.	The	rate	constant	for	the	decomposition	of	acetaldehyde,	CH3CHO,	to	methane,	CH4,	and	carbon	monoxide,	CO,	in	the	gas	phase	is	1.1	​Ã​Â	10¢Ã​Â​Â2	L/mol/s	at	703	K	and	4.95	L/mol/s	at	865	K.	Determine	the	activation	energy	for	this	decomposition.	An	elevated	level
of	the	enzyme	alkaline	phosphatase	(ALP)	in	the	serum	is	an	indication	of	possible	liver	or	bone	disorder.	The	level	of	serum	ALP	is	so	low	that	it	is	very	difficult	to	measure	directly.	However,	ALP	catalyzes	a	number	of	reactions,	and	its	relative	concentration	can	be	determined	by	measuring	the	rate	of	one	of	these	reactions	under	controlled
conditions.	One	such	reaction	is	the	conversion	of	p-nitrophenyl	phosphate	(PNPP)	to	p-nitrophenoxide	ion	(PNP)	and	phosphate	ion.	Control	of	temperature	during	the	test	is	very	important;	the	rate	of	the	reaction	increases	1.47	times	if	the	temperature	changes	from	30	​Ã°ÂC	to	37	​Ã°ÂC.	What	is	the	,oirb​Ãliuqe	o	egnita	m	051,0	ed	laicini
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Arrhenius'	equation,	related	to	the	relative	number	of	collisions	with	a	guideline	capable	of	leading	to	responses	in	a	product	formation	at	the	end	of	the	quarters	of	chapter	1.	Reagents	may	be	moving	very	slowly	to	have	enough	cynamic	energy	to	exceed	the	activation	energy	for	the	reaction,	or	the	guidance	of	mollets	when	they	collide	can	prevent
the	reactions	prevent	It	happens.	3.	Activation	energy	is	the	mother	amount	of	energy	needed	to	form	the	complex	activated	in	a	reaction.	It	is	usually	expressed	as	the	energy	needed	to	form	an	activated	complex	mole.	5.	After	finding	K	in	Varius	different	temperatures,	a	granior	of	ln	k	versus	[latex]	\	frac	{1}	{t}	[/latex]	provides	a	straight	line	with
inclination	[latex	]	\	frac	{-e	_	{\	text	{a}}}	{r}	[/latex]	from	which	EA	can	be	determined.	7.	(A)	4	times	more	riot	(B)	128-Times	Raiden	9.	[latex]	3.9	\;	\	Times	\;	10^{15}	\;	\	Text	{s}^{-1}	[/latex]	11.	43.0	kJ/mol	13.	177	kJ/mol	15.	EA	=	108	kJ	A	=	2.0	Ã	£	-	108	are	†	'1	k	=	3.2	Ã	£	10	†	'10	s	†'	1	(b)	1.81	£	108	h	or	7.6	Ãƒ	-	106	days.	(c)	Assuming	that
the	reactions	is	irreversible	simplifies	the	calculation,	because	we	do	not	need	to	explain	any	reagent	that,	having	been	converted	into	a	product,	returns	to	the	original	state.	17.	The	Athome	A	has	enough	energy	to	react	with	BC;	However,	the	different	ones	in	which	they	move	away	from	BC	without	reacting	indicate	that	the	guidance	of	the	moll	is
an	important	part	of	the	reaction	of	the	reaction	and	determine	if	it	will	occur	a	reactions.	Ã	£	o.	to	occur.
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