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The	speed	limit	of	a	particular	section	of	the	highway	is	25	m/s.	The	right	travel	lane	is	connected	to	an	exit	ramp	with	a	short	auxiliary	lane.	The	cars	would	have	a	convenient	deceleration	of	ã	¢	ë	†	â	€	2.0	m/s2	per	3.0	s	in	the	auxiliary	lane	if	they	were	driving	at	the	speed	limit.	What	speed	will	they	have	cars	when	they	are	made	by	slowing	down	in
this	way?	(This	is	also	the	speed	of	the	exit	ramp.)	What	minimum	length	should	the	auxiliary	lane	to	allow	this	deceleration?	Drivers	do	not	always	drive	to	the	speed	limit	and	the	highway	engineers	take	this	into	consideration.	Suppose	a	car	can	slow	down	the	"comfortable"	rate	four	times	without	losing	control.	To	what	maximum	speed	could	a	car
enter	an	auxiliary	lane	with	the	length	you	calculated	in	part	B.	And	do	you	still	go	out	to	the	expected	speed?	Suppose	that	a	driver	was	traveling	on	the	highway	without	velocity	toll	that	you	calculated	partly	c.	What	distance	is	it	necessary	to	slow	down	this	car	to	the	speed	of	the	"comfortable"	speed	output	ramp?	Declare	the	sights	and	the
unknown.	Use	the	first	equation	of	the	movement	-	the	one	in	which	the	speed	is	a	function	of	the	time.	V0ã	¢	=	ã	¢	25ã	¢	m/s	aã	¢	=	ã	¢	Ö	†	â	€	2.0	ã	¢	ã	¢	Ö	†	â	€	Tã	¢	=	ã	¢	3.0	ã	¢	¢	3.0	s	v	ã	¢	=	ã	¢	Ã	¢	ã	¢	ã	¢	ue	¢	ue	¢	ã	¢	ue	¢	ã	¢	\	ã	¢	ã	¢	ã	¢	ã	13	=	=	ã	¢	V0ã	¢+ã	¢	atvã	¢	=	ã	¢	(25	ã	m/s	)	Ã	¢+ã	¢	(ã	¢	ë	†	â	€	2.0	m/s2)	(3.0	he)	V	ue	=	19	m/s
reiterate	the	donations	from	the	previous	part,	since	they	have	been	Â	«are	still	valid	,	but	now	it's	the	distance	is	the	unknown.	Use	the	second	equation	of	the	movement	-	the	one	in	which	the	distance	is	a	function	of	the	time.	V0ã	¢	=	ã	¢	25ã	¢	m/s	aã	¢	=	ã	¢	Ö	†	â	€	2.0	ã	¢	ã	¢	†	â	€	â	€	Tã	¢	=	ã	¢	3.0	ã	¢	ë	Â	â	€	Â	€	=	ã	¢	ã	Ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢
ã	¢	ã	ã	¢	ã	¢	¢	ã	¢	ã	¢	ã	¢	\	ã	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	Ã	¢	ã	¢	ue	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	‚¢	Ö	†	â	€	¢	=	ã	ã	ã	ã	v0tã	¢	ã	ãlied	AT2ã	¢	ë	Â	â	€	=	=	ã	¢	(	25	ã	¢	m/s)	(3.0	ã	¢+ã	¢	â	½	(ã	¢	ë	†	â	€	2.0	ã	¢	m/s2)	(3.0	he)	2	ë	†	â	€	séa	=	=	=	‚66	m	la	Final	speed	calculated	in	part	A.	Still	the	final	speed.	(All	cars	must	exit	the	same	speed.)	The	distance	calculated	in
part	b.	It	is	still	the	distance.	(All	cars	get	the	same	quantity	of	space	to	slow	down.)	The	new	acceleration	is	four	times	the	old	one.	The	new	initial	speed	is	the	new	stranger.	No	time	is	given	or	can	be	deduced.	deduced.	It	is	necessary.	Use	the	third	equation	of	the	movement	-	the	one	in	which	the	speed	is	a	function	of	distance	and	time	is	not	part	of
the	equation.	Vã	¢	=	ã	¢	19	ã	¢	m/s	aã	¢	=	ã	¢	Ö	†	â	€	8.0	m/s2	ã	¢	†	â	€	â	€	¢	=	66	m	V0ã	¢	=	ã	ã	ã	¢	¢	ã	¢	ã	¢	ue	\	ã	¢	ã	¢	ã	‚V2ã	¢	=	ã	¢	V02ã	¢+ã	¢	2a'a	†	â	€	SV02ã	¢	=	ã	¢	V2ã	¢	ã	¢	â	€	™	ãa.	€	SV02ã	¢	=	ã	¢	(19	m/s)	2ã	¢	ã	¢	Ö	†	â	€	It's	2	(ã	¢	ë	†	â	€	™	8.0	ã	¢	m/s2)	(66	m)	2v0ã	¢	=	ats	37,	6	m/s	The	final	speed	calculated	in	part	A.	It	is	still	the	final
speed.	(All	cars	still	have	to	go	out	to	the	same	speed.)	The	acceleration	is	the	value	given	at	the	beginning	of	the	problem.	(We	also	allow	the	demons	of	the	speed	of	accelerating	comfortably.)	The	new	initial	speed	is	the	value	we	have	just	calculated.	The	new	distance	is	the	new	stranger.	Once	again,	no	time	is	given	or	can	be	deduced,	then	use	the
third	equation	of	the	movement	again.	Vã	¢	=	ã	¢	19	ã	¢	m/s	aã	¢	=	ã	¢	Ö	†	â	€	2.0	ã	¢	m/s2	v0ã	¢	=	ã	¢	37.6	m/s	ã	¢	Ö	¢	ã	¢	ue	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	ã	¢	ã	¢	ã	¢	ue	¢	ã	¢	ue	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	ã	¢	ã	¢	ã	¢	ue	¢	ã	¢	ue	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	ã	¢	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	came	†	¢+ã	¢	2a	over	†	â
€	â	€	s2ã	¢	†	â	€	â	€	=	ã	¢	(V2ã	¢	ã	¢	č	â	€	™	ã	¢	V02)/2a2ã	¢	†	â	€	¢	=	ã	¢	[((19	(19	m/s)	2ã	¢	ã	¢	ë	†	â	€	ã	¢	(37.6ã	¢	m/m/m/m/m/m/s)	2]/[2	(ã	¢	ë	†	â	€	2.0	ã	¢	m/s2)]	2nd	¢	ë	†	â	€	si	¢	=	ã	¢	264	m	a	car	with	an	initial	speed	of	60	mph	needs	144	feet	to	stop	complete.	Determine	the	arrest	distance	of	this	same	car	with	an	initial	speed	of	"Note:	the	rate
of	variation	of	the	speed	is	not	influenced	by	the	inital	speed	in	this	problem.	Fast	cars	and	cars	slow	down	slow	down	to	the	same	speed.	First	method.	The	difficult	way	to	solve	this	problem	is	to	do	it	in	the	way	many	students	think	is	the	simplest	way	"numbers,	replies"	or	"plug	and	chug".	This	method	appears	easy	to	give	little	thought,	but	it	is
quite	demanding.	First,	convert	into	unit	yes.	60	miles	iat	1609	m	AL	1	hour	=	26.8	m/s	1	hour	1	mile	3600	s	30	miles	‚1609	m‚	1	hour	’	13.4	m/s	1	hour	1	honor	3600	s	20	per	mile.	1	hour	is	=	8.94	m/s	1	hour	1	mile	3600	ã	‚10	miles	ã‚	1609	m	‚1	hour	è	¢	=	4.47	m/s	1	hour	1	mile	3600	iat	144	feet‚	‚1	ã‚	1	É	‚1609	É‚	m	ã	¢	ã	ã	‚‚	‚‚	‚‚	‚‚	‚‚	‚‚	‚‚	‚‚	‚‚	‚‚	É	‚‚	‚‚	‚‚
‚‚	‚‚	‚‚	‚‚	‚‚	‚‚	‚‚	‚‚	ã	‚‚	AN	60	mph	deceleration.	V0ã	¢	=	ã	¢	26.8	ã	¢	m/s	vã	¢	=	ã	¢	0ã	¢	m/s	ã	¢	ë	†	â	€	si	¢	=	ã	¢	ã	¢	ã	¢	1		â	â	â	â	Â	â		pm	pm	pm	pm	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm
pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	pm	♪	♪	Â+	Â20v	Â=	Â2v	.sdeeps	rehto	eht	rof	secnatsid	eht	etaluclac	ot	rebmun	siht	esu	nehT	Â	2s/m	Â81.8Ã©	Â=	Âa	Â	)m	Â9.34(2Â2)s/mÂ8.62(Â=a
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rep	idom	eud	onos	iC	.enoizauqe'l	asu	arollA	?	=	a	s	03	=	t	s/m	09	â	stk	081	=	v	s/m	0	=	0v	.amirp	otuicsonocs	e	itad	i	eracnelE	.enoizarelecca	id	enoizinifed	al	erasu	id	oilgisnoc	,enoizarelecca'l	eranimreted	reP	.atsip	alled	aminim	azzehgnul	al	.enoizarelecca	aus	al	...atsip	alled	amits	allus	s	03	edneps	oerea	elat	nu	eS	).odnoces	la	ortem	ozzem	a
elaugu	isauq	¨Ã	de	aro'lla	ocituan	oilgim	nu	¨Ã	odon	nU(	.eralloced	assop	ehc	amirp	idon	081	id		Ãticolev	anu	eregnuiggar	id	ongosib	ah	elaicremmoc	otteg	a	oerea	ocipit	nU	."guhc	e	gulp"	odotem	li	odnazzilitu	otunetto	omaibba	ehc	etsopsir	essets	el	onos	etseuQ	ideip	441	63	6	hpm	06	ideip	4	=	1	=	=	2â	1	âââ	=		ââ2â	hpm	01	âââ	ideip	441	9	3	hpm
06	ideip	61	=	1	=		ââ2â	1	âââ	=		ââ2â	hpm	02	âââ	ideip	441	4	2	hpm	06	ideip	63	=	1	=	it	at	the	first	station.	What	is	deceleration	of	the	train	in	the	second	station?	List	the	givens	and	the	unknown	for	the	train	as	it	departs	the	station.	Pick	an	appropriate	equation	of	motion.	I	suggest	the	velocity-displacement	equation,	a.k.a.	the	third	equation	of
motion.	Almost	no	algebra	is	needed.	Put	numbers	in.	Get	answer	out.	v0Ã	Â=Ã	Â	0Ã	Âm/s	aÃ	Â=Ã	Â	0.75Ã	Âm/s2	¢ÃÂÂsÃ	Â=Ã	Â	184Ã	Âm	vÃ	Â=Ã	Â	?	v2Ã	Â=Ã	Â	v02Ã	Â+Ã	Â2a¢ÃÂÂs	v2Ã	Â=Ã	Â	2(0.75Ã	Âm/s2)(184Ã	Âm)	vÃ	Â=Ã	Â	16.6Ã	Âm/s	This	is	about	60Ã	Âkm/h	or	37Ã	Âmph	There	are	several	ways	to	determine	the	time	it	took	to	reach
cruising	speed.	List	only	the	quantities	given	in	the	problem	and	state	the	new	unknown.	Pick	a	new	equation.	I	suggest	the	displacement-time	equation,	a.k.a.	the	second	equation	of	motion.	Some	algebra	is	needed.	This	is	followed	by	the	usual	numbers	in,	answer	out.	v0Ã	Â=Ã	Â	0Ã	Âm/s	aÃ	Â=Ã	Â	0.75Ã	Âm/s2	¢ÃÂÂsÃ	Â=Ã	Â	184Ã	Âm	tÃ	Â=Ã	Â	?
¢ÃÂÂsÃ	Â=Ã	Â	v0tÃ	Â+Ã	ÂÃ½Âat2	t2Ã	Â=Ã	Â	2¢ÃÂÂs/a	t2Ã	Â=Ã	Â	2(184Ã	Âm)/(0.75Ã	Âm/s2)	tÃ	Â=Ã	Â	22.2Ã	Âs	We	could	also	use	the	results	of	our	first	calculation	and	add	it	to	the	list	of	known	quantities.	Adding	the	final	speed	to	this	list	means	we	could	use	the	velocity-time	equation,	a.k.a.	the	first	equation	of	motion.	We	wouldn't	need	the
displacement	of	the	subway	if	we	did	this.	We	would	still	need	a	little	bit	of	algebra,	however.	(Also,	the	answer	may	be	slightly	different	depending	on	how	many	digits	you	saved	from	your	calculation	for	part	a.)	v0Ã	Â=Ã	Â	0Ã	Âm/s	vÃ	Â=Ã	Â	16.6Ã	Âm/s	aÃ	Â=Ã	Â	0.75Ã	Âm/s2	tÃ	Â=Ã	Â	?	vÃ	Â=Ã	Â	v0Ã	Â+Ã	Âat	tÃ	Â=Ã	Â	v/a	tÃ	Â=Ã	Â
(16.6Ã	Âm/s)/(0.75Ã	Âm/s2)	tÃ	Â=Ã	Â	22.2Ã	Âs	We	could	also	use	every	known	and	calculated	quantity	plus	the	two	equations	for	average	speed	and	some	algebra.	I	don't	recommend	this	method,	but	it	works.	v0Ã	Â=Ã	Â	0Ã	Âm/s	vÃ	Â=Ã	Â	16.6Ã	Âm/s	aÃ	Â=Ã	Â	0.75Ã	Âm/s2	¢ÃÂÂsÃ	Â=Ã	Â	184Ã	Âm	tÃ	Â=Ã	Â	?	vÃ	Â=Ã	Â	¢ÃÂÂs	Ã	Â=Ã	Â	v0Ã	Â+Ã	Âv
¢ÃÂÂt	2	tÃ	Â=Ã	Â	tÃ	Â=Ã	Â	tÃ	Â=Ã	Â	22.2Ã	ÂsÃ	Â	Ã	Â	After	the	train	leaves	the	station,	it	travels	with	a	constant	speed.	That	makes	an	easy	problem.	There	is	no	need	to	distinguish	between	initial	speed,	final	speed	and	average	speed.	Speed	is	just	speed.	Vâ	=	â	16.6	â	m/s	âˆ	†	sâ	=	â	1425â	m	âˆ	†	tâ	=	â	â	â	â?	V'	=	â	†	s/âˆ	†	t	âˆ	†	t	â	=	â	V/âˆ	†	†	tâ
=	â	(1425â	m)/(16,6	m/s)	âˆ	†	tâ	=	â	85,8â	S	this	could	be	done	as	a	hypothetical	problem	(given,	unknown,	equation,	replacement,	resolution),	but	given	the	way	it	is	formulated	this	is	a	proportional	problem.	The	initial	and	final	speeds	are	changed,	which	means	that	the	sign	will	change	but	the	absolute	value	of	the	change	is	unchanged.	These	are
our	constants.	We	don't	know	anything	about	time.	We	could	do	a	little	inference	about	it,	but	no.	The	distance	is	halved	and	acceleration	is	the	goal.	Find	an	equation	with	initial	and	final	speeds,	acceleration	and	distance	-	but	not	time.	V2a	=	â	v02â+â	2aâˆ†	S	The	two	changing	quantities	are	in	the	same	term.	Everything	else	is	essentially	constant,
but	with	a	sign	switch.	This	means	that	the	acceleration	and	distance	product	is	also	constant.	They	are	inversely	proportional.	aâ	âˆ	â	1âˆ	†	s	half	of	the	distance	means	double	acceleration.	The	more	a	sign	gives	us...	aâ	=	âˆ’2	(0.75	â	m/s2)	aâ	=	â‚¬â	ââ	ââ	ââ	ââ	ââ	ââ	ââ	ââ	ââ	ââ	ââ	ââ	ââ	âââ	ââ	ââ	ââ	ââ	ââ	ââ	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	=
â‚¬â	=	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬â	=	â‚¬âÂ	â‚¬â	â‚¬âÂ	â‚¬â	â‚¬â	â‚¬â	â‚¬â	â‚¬âÂ	â‚¬â	=	â‚¬â	â‚¬âÂ	â‚¬â	â‚¬âÂ	â‚¬âÂ	â‚¬Â	â‚
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