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the	displacement	for	the	third	interval,	use	Equation	2-15	with	v3x		0.	2006,	Vol.	This	meant	that	there	would	also	be	some	variability	in	the	scientific	standard	unit	for	time,	the	second,	as	long	as	its	definition¢ÃÂÂ	of	a	mean	solar	day¢ÃÂÂdepended	on	astronomical	time.	¢ÃÂ¢Â	Tutorials	offer	guidance	at	each	stage	to	ensure	students	fully
understand	the	problem-solving	process.	Strieb	Villanova	University	Dan	Styer	Oberlin	College	Chun	Fu	Su	Mississippi	State	University	Jeffrey	Sundquist	Palm	Beach	Community	College	¢ÃÂÂ	South	Cyrus	Taylor	Case	Western	Reserve	University	Martin	Tiersten	City	College	of	New	York	Chin-Che	Tin	Auburn	University	Oscar	Vilches	University	of
Washington	D.	is	the	angle	between	the	direction	of	the	vector	and	the	direction.	It	is	important	to	note	that	in	Equation	1-4,	the	inverse	tangent	function	is	mul-	tiple	valued.	The	components	of	a	vec-	tor	along	the	x,	y,	and	z	directions,	illustrated	in	Figure	1-13	for	a	vector	in	the	xy	plane,	are	called	the	rectangular	(or	Cartesian)	components.	The
northward	component	of	the	velocity	increases	from	zero	to	60	km/h,	so	we	expect	a	positive	acceleration	component	in	the	y	direction.	In	addition,	we	will	discuss	two	specific	types	of	motion:	projectile	motion	and	circular	motion.	Because	we	go	through	the	integration	process	twice	to	find	x(t)	from	the	acceleration,	two	constants	arise.	In	the
process,	we	hope	you	gain	a	greater	awareness,	ap-	preciation,	and	understanding	of	the	beauty	of	physics.	Answers	are	included	at	the	end	of	the	chapter	to	provide	immediate	feedback.	A	ratio	such	as	is	called	a	conversion	factor,	which	is	a	ratio	equal	to	1	and	expresses	a	quantity	expressed	in	some	unit	or	units	divided	by	its	equal	expressed	some
different	unit	or	units.	Other	points	on	it	are	assigned	a	number	x,	the	value	of	x	being	proportional	to	its	distance	from	O.	Using	(Equation	3-9),	relate	the	velocity	of	the	moving	object	(particle	p)	relative	to	frame	A	to	the	velocity	of	the	particle	relative	of	from	Box	B.	Berlinghieri,	the	citadel	Gary	Stephen	Blanpied	University	of	South	Carolina	Frank
Blatt	Michigan	Ronald	Brown	California	Polytechnic	State	University	Anthony	J.	Rotating	wires	and	then	rotates	a	gear	of	gear.	Some	of	the	most	basic	fancies-	time,	length	and	mass	defined	by	the	processes	of	measuring	them.	In	addition,	margin	grades	allow	students	to	easily	see	the	vain	between	fanatic	concepts	in	text	and	mathematical
concepts.	SSM	SSM	SSM	0	5	10	15	-	5	-	10	-	15	T,	S	A	B	8	D	10	EC	642	VX,	M/S	F	I	G	U	R	E	2	-	4	0	Problem	63	Problems	|	61	109	¢	Â‚¬	Â	¢	The	Conceptual	Figure	2-45	shows	a	grain	of	x	versus	t	to	an	object	that	moves	along	a	straight	line.	Example	1-5	Counting	of	12.0	g	of	carbon,	there	are	carbon	(no	avogadro).	This	confirms	our	part.	Units	Fanic
quantities	are	notedly	obtained	with	fanic	object	measurements.	Thus,	if	the	points	in	the	positive	x	positive	direction	and,	if	the	points	in	the	negative	direction,	are	negative.	Using	this	grade,	the	equation	2-4	becomes:	2-5	The	inclination	of	the	line	can	be	positive,	negative	or	zero;	Consequently,	instant	speed	(in	one	-dimensional	motion)	may	be
positive	(x	increasing),	negative	(x	decreasing)	or	zero	(without	movement).	They	throw	stones	at	exactly	the	same	time,	but	one	hits	the	water	in	front	of	the	other.	The	total	distance	traveled	by	the	pamassaro	is	therefore	40	km	20	km/h	60	km	2	(15	km/h)	(speed)	Av	Bird	D	2	(speed)	Av	trin	sbird	(speed)	Av	Bird	t	Check	The	velocity	of	each	train	is	of
three	rooms	of	the	speed	of	the	pamassaro,	so	that	the	distance	halted	by	one	of	the	trains	will	be	of	three	rooms	of	the	distance	that	the	pamassaro	runs.	There	are	seven	basic	quantities	in	the	SI	system.	Each	lite	lite	has	an	orbital	pernode	of	1/2	day	overseas	(1	day	sidereal	23	h	56	min)	and	an	orbital	radius	about	4	times	the	radius	of	the	earth.
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m/s	v1	ax	=	Ã	ÂË	'	5.0	m/s2	vfx	=	0	xxf	t0	=	0	tf	0	x1	t1	f	i	g	u	r	and	2	-	1	6	0	=	0	v0x	=	30	m/s	ax	=	'5.0	m/s2	vfx	=	0	xxf	t0	=	0	tf	0	f	f	i	g	u	r	e	2	-	1	5	Don't	even	try	you	42	|	C	H	A	P	T	E	R	2	MOVEMENT	In	a	dimension	Example	2-11	A	travel	electron	An	electron	in	a	³	tube	accelerates	from	rest	with	a	constant	acceleration	of	5.33	1012	m/s2	to	0.150
ms	(1	ms	10	6	s).	Use	trigonometry	when	appropriate.	The	time	intervals	between	successive	points	are	identical.	A	diagonal	of	the	parallelogram	formed	by	and	after	A©	is	the	same	as	shown	(Figure	1-7).	Roelofs	Haverford	College	R.	(a)	How	fast	does	he	go	after	10	seconds?	Acceleration	has	speed	µ	divided	by	time.	(e)	How	many	light-years	in	a
parsec?	(The	correct	expression.)	By	22pr	2	Pr	2!	8	|	Measurement	quantities	and	vectors	from	c	h	to	p	t	and	r	1	only	make	sense	if	the	quantities	are	the	same	µ.	The	Angle	is	positive	if	it	is	measured	counterclockwise	from	the	direction	as	shown.	(As	trains	are	traveling	at	the	same	speed,	each	train	travels	half	the	60	km,	which	is	30	km,	before
meeting.):	3.	Between	t	0	and	t	tf,	the	screw	displacement	A©	lower	floor	input	by	3,0	m.	How	far	does	the	electron	travel?	It	can	be	argued	that	everything	that	really	matters	during	the	race	is	the	movement	of	this	single	point	on	the	horse	and	that	the	size,	shape	and	movement	of	the	rest	of	the	horse	are	not	important.	After	we	solve	a	vector	in	its
components,	we	can	manipulate	the	individual	components.	Then	we	draw	a	set	of	angles,	as	shown.	If	2-18	Fundamental	Theorem	of	Calculus	F	(T2)	F	(T1)	T2	T1	F	(T)	DTF	(T)	DF	(T)	DT,	Â¢	X	X	(T2)	X	(T1	)	LIM	'TS0AA	I	VIX	Â¢	TIB	T2	T1	VX	DT	Â¢	X	A	I	VIX	Â¢	TI	X	X0	V0XT	1	2	AT2X	1	2AT2	See	the	Matter	tutorial	for	more	information	µ	integrals
Spotlight	|	51	Fanic	Highlights	Linear	Linear	Accelerators	instruments	that	accelerate	electrically	charged	particles	to	high	speeds	along	a	long,	straight	track	to	collide	with	a	target.	PICTURE	We	need	to	find	the	total	number	of	atoms	to	be	counted,	N,	and	then	use	the	fact	that	the	number	counted	equals	the	counting	rate	R	multiplied	by	the	time
t.	The	negative	of	is	written	so	if	then	(Figure	1-9).	(b)	If	the	car	maintained	this	acceleration,	how	fast	would	it	be	moving	one	second	later?	What	are	your	final	units?	(d)	How	many	astronomical	units	in	a	light-	year?	The	numbers	in	our	assumptions	are	specified	to	only	one	significant	figure,	so	the	answer	will	be	expressed	with	one	significant
figure:	VG		4	3	pR3	VG	VB		NVGVB	2		1010	m.	The	numbers	placed	next	to	the	dots	are	there	to	indicate	the	progression	of	time	and	an	arrow	representing	your	velocity	is	drawn	next	to	each	dot.	The	time	between	the	emission	of	a	sound	pulse	(a	¢ÃÂÂping¢ÃÂÂ)	and	the	detection	of	its	echo	can	be	used	to	determine	such	distances.	¢ÃÂÂ	We	are
free	to	choose	U	to	be	zero	at	any	convenient	reference	point.!	where	the	arbitrary	constant	of	integration,	is	the	value	of	the	potential	energy	at	Because	only	a	change	in	the	potential	energy	is	defined,	the	actual	value	of	U	is	not	important.	In	ac-	cord	with	Newton¢ÃÂÂs	third	law,	the	impulse	of	a	ball	on	the	block	is	equal	and	opposite	to	the
impulse	of	the	block	on	the	ball.	Instead	of	locating	the	first	photogate	even	with	the	top	of	the	table,	your	not-so-careful	lab	partner	locates	it	0.50	cm	lower	than	the	top	of	the	table.	¢ÃÂÂThe	linear	accelerator	uses	microwave	technology	(similar	to	that	used	for	radar)	to	accelerate	electrons	in	a	part	of	the	accelerator	called	the	¢ÃÂÂwave	guide,
¢ÃÂÂ	then	allows	these	electrons	to	collide	with	a	heavy	metal	target.	Ã°Â	Roy,	S.	240	km		240	km		1	mi	1.609	km		149	mi	11	mi2>11.609	km2	1	mi	1.609	km		1	1	mi		1.609	km	x		vt		80	km	h		3	h		240	km	v(km>h).	THIS	DRIVER	ENCOUNTERS	STOPLIGHTS	AND	DIFFERENT	SPEED	LIMITS	ON	HER	COMMUTE	ALONG	A	STRAIGHT	accelerators
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sadartnocne	o£Ãs	o£Ã§Ãnuf	amu	ed	edadirgetni	amu	ed	sacisÃf	seµÃsnemid	sA	47-M	otircse	¡Ãtse	e	revO	ed	largetni	ed	odamahc	©Ã	etimil	essE	?o£Ãhc	o	arap	oxiab	arap	atlov	ed	oterid	iac	e	o£Ãhc	od	etnematerid	oda§Ãnal	©Ã	euq	otejbo	mu	ed	âmos	ed	megaivâ	a	erbos	aid©Ãm	edadicolev	a	©Ã	lauQ	¢Â	¬â	¢Ã	1	MSS	od	siautiecnoc	samelborP	.1
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edno	,latneirO	oen¢ÃrretideM	od	raM	on	acif	ocrab	ueS	.ALOCSE	A	ARAP	in	t	0,	the	position	of	the	object	is	when	we	discuss	velocity	in	Chapter	2,	we	will	take	a	moment	to	consider	velocities	near	the	speed	of	light	and	briefly	cross	over	to	the	relativistic	universe	first	imagined	by	Einstein.	¢ÃÂ¢Â	Concept	Tester	Questions	¢ÃÂ¢Â	Flashcards	Eugene
W.	The	comprehensive	Math	Tutorial	¢ÃÂ¢Â	reviews	basic	results	of	algebra,	geometry,	trigonometry,	and	calculus,	¢ÃÂ¢Â	links	mathematical	concepts	to	physics	concepts	in	the	text,	¢ÃÂ¢Â	provides	Examples	and	Practice	Problems	so	students	may	check	their	understanding	of	mathematical	concepts.	What	is	the	average	speed	of	this	relay	team
for	the	entire	relay?	v2x		v	2	0x		2axÃ¢Âx	2.	Hendrickson	University	of	Puget	Sound	Linnea	Hess	Olympic	College	Mark	Hollabaugh	Normandale	Community	College	Daniel	Holland	Illinois	State	University	Richard	D.	A	Practice	Problem	often	follows	the	solution	of	an	Example,	allowing	students	to	check	their	understanding.	If	you	had	not	set	up	the
conver-	sion	factors	correctly,	for	example	if	you	multiplied	by	instead	of	the	final	units	would	not	be	correct.	57	¢ÃÂ¢Â¢ÃÂ¢Â¢ÃÂ¢Â	ENGINEERING	APPLICATION	A	submarine	can	use	sonar	(sound	traveling	through	water)	to	determine	its	distance	from	other	objects.	with	the	ordinate	variable	and	the	abscissa	variable.	6	¢ÃÂ¢Â	True/false:	The
displacement	always	equals	the	product	of	the	average	velocity	and	the	time	interval.	(b)	Determine	the	third	force	(from	Connie),	expressing	it	first	in	component	form	and	then	as	a	magnitude	and	angle	(direction).	By	inspection,	we	note	that	the	result	has	dimensions	of	The	dimensions	of	pressure	are	thus	the	same	as	the	dimensions	of	density
multiplied	by	speed	squared:	v2.	Determine	your	resultant	displacement	by	adding	these	two	displacement	vectors	graphically.	A	liter	(L)	is	the	volume	of	a	cube	that	is	10	cm	by	10	cm	by	10	cm.	Does	thismatch	the	claim	posted	on	the	official	Super-K	Web	site	that	the	detector	uses	50,000	tons	of	water?	When	some	of	the	air	slows,	there	is	friction
between	it	and	the	faster	moving	air	flowing	by	to	to	be	x0.	For	PHYSICS	SPOTLIGHTS	Physics	Spotlights	at	the	end	of	appropriate	chapters	discuss	current	applications	of	physics	and	connect	applications	to	concepts	described	in	chapters.	(c)	Find	the	speed	of	the	rocket	just	before	it	hits	the	ground.	The	speed	of	an	object,	for	example,	is	equal	to	a
length	divide	by	a	time.	Olafsen	University	of	Kansas	Richard	P.	We	normally	think	of	area	as	a	quantity	that	cannot	be	negative.	During	the	last	half	second	of	its	flight,	the	stone	trav-	els	a	distance	of	45	m.	Find	the	average	acceleration	from	the	information	given:	3.	At	a	given	instant,	a	particle	is	at	a	single	point.	The	ball	of	Silly	Putty	would	lose	all
of	its	forward	momentum	and	then	gain	momentum	in	the	opposite	direction.	To	find	,	we	first	specify	and	.	(a)	Find	the	instanta-	neous	velocity	as	a	function	of	time.	(b)	Determine	the	acceleration	of	the	object	as	a	function	of	time.	Howard	Miles	Washington	State	University	Matthew	Moelter	University	of	Puget	Sound	Eugene	Mosca	U.S.	Naval
Academy	Carl	Mungan	U.S.	Naval	Academy	Taha	Mzoughi	Mississippi	State	University	Charles	Niederriter	Gustavus	Adolphus	College	John	W.	An	order	of	magnitude	does	not	provide	any	digits	that	are	reliably	known,	so	it	has	no	significant	figures.	F	I	G	U	R	E	1	-	1	0	Alternative	ways	of	subtracting	vectors.	(b)	What	is	its	average	velocity?	(b)
Repeat	the	analysis	for	a	Ping-Pong	ball,	which	has	a	terminal	speed	of	about	5.0	m/s.	In	many	cases,	the	order	of	magnitude	of	a	quantity	can	be	estimated	using	plau-	sible	assumptions	and	simple	calculations.	INTEGRATED	MATH	TUTORIAL	This	edition	has	improved	mathematical	support	for	students	who	are	taking	cal-	culus	concurrently	with
introductory	physics	or	for	students	who	need	a	math	review.	Ryder	University	of	Kent,	Canterbury	Andrew	Scherbakov	Georgia	Institute	of	Technology	Bruce	A.	Why	does	an	oboe	sound	different	from	a	flute?	Chu	University	of	Akron	Alan	Cresswell	Shippensburg	University	Robert	Coakley	University	of	Southern	Maine	Robert	Brent	A.	We¢ÃÂÂll
briefly	examine	the	nature	of	physics,	establish	some	basic	definitions,	introduce	systems	of	units	and	how	to	use	them,	and	present	an	introduction	to	vector	mathe-	matics.	For	example,	Figure	2-1	shows	a	student	on	a	bicycle	at	po-	sition	xi	at	time	ti.	(a)	How	fast	is	it	traveling	at	t		2.0	s?	In	the	same	year,	Einstein	suggested	that	light	energy	is
quantized;	that	is,	that	light	comes	in	discrete	packets	rather	than	being	wavelike	and	continuous	as	was	thought	in	classical	physics.	For	example,	we	can	consider	cars,	trains,	and	rockets	particles.	Convert	to	Notice	that	the	conversion	factor	(which	equals	1)	can	be	raised	to	the	third	power	without	changing	its	value,	enabling	us	to	cancel	units.	To
describe	such	motion,	it	is	not	necessary	to	use	the	full	vector	notation	developed	in	Chapter	1.	To	accurately	draw	the	resultant,	you	must	use	a	scale	such	as	1	cm	on	the	on	the	ground.	Ã¢Âx		xf		xi	xxi	xfO	ÃÂx	ÃÂx	=	xf	¢ÃÂÂ	xi	The	notation	x	(read	¢ÃÂÂdelta	x¢ÃÂÂ)	stands	for	a	single	quantity	that	is	the	change	in	x.	Another	object	projected	up
with	initial	speed	2v0	from	the	same	height	will	attain	a	maximum	height	of	(a)	4h,	(b)	3h,	(c)	2h,	(d)	h.	It	was	the	Italian	scientist	Galileo	Galilei	(1564¢ÃÂÂ1642)	whose	brilliant	exper-	iments	on	motion	established	the	absolute	necessity	of	experimentation	in	physics.	(b)	A	fifth	satellite	is	discovered	to	have	a	period	of	6.20	y.	The	change	in	velocity	is
related	to	the	initial	and	final	velocities:	N	EW	S	vi	vf	vf	vi	¢ÃÂÂv	(a)	(b)	^	j	^	i	F	I	G	U	R	E	3	-	7	vSf		v	S	i	$	Ã¢Âv	S	4.	6.	The	x	component	of	a	vector	is	posi-	tive	if	the	x	coordinate	of	an	ant	as	it	walks	from	the	tail	to	the	head	of	the	vector	increases.	(b)	What	are	the	velocity	of	the	screw	and	the	velocity	of	the	elevator	at	impact?	28.	D		xS		xP		vSxt		1
2aPxt	2	Example	2-16	A	Moving	Elevator	While	standing	in	an	elevator,	you	see	a	screw	fall	from	the	ceiling.	Example	2-7	A	Fast	Cat	A	cheetah	can	accelerate	from	0	to	96	km/h	(60	Emory	Emory	In	2.0	s,	while	a	corvette	requires	4.5	s.	(e)	Which	stations	of	position,	speed	and	acceleration	are	mutually	consistent?	C	s	a	s	b	s	b	s	a	s	a	b!	Conceptual	N
and	C	5.00	km	B	4.00	km	to	3.00	km	ã®Al	0	1	centimeters	m	-108	2	3	4	f	i	g	u	r	and	1	-	1	1	general	properties	of	vector	s	and	c	t	i	o	n	1	-	7	|	17	Example	1-8	Your	displacement	you	walk	from	3.00	km	east	and	then	4.00	km	north.	¢	âferences	“Do	they	eat	large	ethical	parks	affect	local	meteorology?	¢	Â	Â	€	Geofamic	Research	Journal	(Atmospheras),
October.	Some	energy	dissipation	occurs	because	of	air	viscosity.	11	Josiah	S.	ITM>	S	0	T	30	SSM	Passes	through	the	origin	in	T	0.0	s.	If	the	V0X	is	negative,	the	"weight"	of	the	curve	is	negative	and	the	"area	under	the	curve"	is	the	negative	amount	that	the	geomal	interpretation	of	the	displacement	as	the	area	under	the	VX	curve	Versus-T	is	true
not	only	for	constant	speed,	but	it	is	generally	true,	as	illustrated	in	Figure	2-12.	Suddenly,	the	end	of	the	35	m	trail	front	and	decides	to	accelerate	to	reach	it.	However,	in	this	context,	this	is	not	the	case.	You	also	learn	some	techniques	to	solve	fanatic	problems.	(The	mass	of	the	earth	is)	68	¢	â	â	Â	¢	Engineering	Application	The	Canadian	Norman
Wells	Oleodute	extends	from	Norman	Wells,	Northwest	Territories,	Zama,	Alberta.	Because	you	wisely	allowed	yourself	15	minutes	for	the	trip,	you	will	not	be	late	for	the	class	of	Â	¢	ttot	Â	¢	T2	mi	Â	¢	T3	MI	12	min	50	mi/min	6.0	min	(a)	This	data	can	be	adjusted	by	the	fanmula,	find	the	values	of	constants	C	and	N.	On	impact,	the	speed	of	the	screw
in	relation	to	the	building	is	positive	(up).	(Use	343	m/s	for	sound	speed.)	(B)	Compare	this	time	with	the	time	spent	by	a	subscain	jet	that	flies	0.90	times	the	speed	of	the	sound.	He	found	that	the	recessive	V	velocity	of	a	Gasion	The	Distribution	of	the	Earth	is	given	by	V	HR,	where	h	1.58	10	18	s	elbbuh	elbbuh	ed	odamahc	©Ã	siam	otnauQ	)a(	.s	0,3
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odatneserper	res	edop	euq	otejbo	mU	Will	car	travel	before	car	B	exceeds	this?	Image	in	this	problem,	you	must	find	the	total	distance	flown	by	the	PãuaSaro.	Perform	zef	)a(	?arugral	ed	m	005	moc	mk	2	ed	aiarp	ed	ohcert	mu	me	o£Ãtse	aiera	ed	so£Ãrg	sotnauQ	5-1	acit¡Ãrp	ed	amelborP	?o£Ã§Ãarebil	ed	otnop	od	amica	m	51	alob	a	o£Ãtse
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amU	odamahc	©Ã	)otinifni	od	amixorpa	es	solugn¢Ãter	ed	oremºÃn	o	e(	orez	ed	amixorpa	es	t	euq	adidem		Ã	amos	ad	etimil	O	.0	t	opmet	on	otnemazurc	mu	assap	s/m	02	ed	etnatsnoc	edadicolev	amu	a	odnajaiv	orrac	mu	ed	oteritluM	¢Â	¬â	¢Ã	55	?megaiv	ad	edatem	ariemirp	a	arap	sanepa	aid©Ãm	edadicolev	aus	a	©Ã	lauq	,roiretna	atnugrep	an
seµÃ§Ãamrofni	sa	odnasU	¢Â	¬â	¢Ã	3	.sianif	e	siaicini	sedadicolev	sad	amos	ad	edatem		Ã	laugi	©Ã	erpmes	aid©Ãm	edadicolev	A	:oslaF/oriedadreV	¢Â	¬â	¢Ã	9	.sv	ocif¡ÃrG	)a(	:sodad	sod	gol-gol	ed	ocif¡Ãrg	mu	eirC	A	reliably	known	digit	(other	than	a	zero	used	to	locate	the	decimal	point)	is	called	a	significant	figure.	How	many	cen-	timeters	are
there	in	one	mile?	¢ÃÂ	Conally,	Abe,	and	Conally,	Josie,	¢ÃÂÂWind	Powered	Generator,¢ÃÂÂ	Make,	Feb.	The	Part	(b)	result	of	2.5	m	is	a	plausible	result.	To	add	more	than	two	vectors¢ÃÂÂfor	example,	and	¢ÃÂÂwe	first	add	two	vectors	(Figure	1-8),	and	then	add	the	third	vector	to	the	vector	sum	of	the	first	two.	PICTURE	In	this	example,	different
parts	of	the	vehicle	will	have	different	accelerations	as	the	car	crumples	to	a	halt.	2-4	DEFINITION¢ÃÂÂINSTANTANEOUS	VELOCITY	In	calculus,	this	limit	is	called	the	derivative	of	x	with	respect	to	t	and	is	writ-	ten	dx/dt.	The	arrow	representing	the	resultant	vector	is	drawn	from	the	tail	of	the	first	vector	to	the	head	of	the	second.	Pedlar	Luther
College	Daniel	Phillips	Ohio	University	Edward	Pollack	University	of	Connecticut	Michael	Politano	Marquette	University	Robert	L.	and	44.4	m/s5.64	m/svP1		CHECK	We	see	from	Figure	2-24	that	the	distance	between	the	cars	starts	at	zero,	increases	to	a	maximum	value,	and	then	decreases.	Sketch	a	vector	addition	diagram	for	the	equation	.	That	is,
1AS		BS2		CS		AS		1BS		CS2.	Ay		A	sinu	Ax		A	cosu	A	S	xu	N	S	EW	30.0	2.0	km	Ã°Â	A	F	I	G	U	R	E	1	-	1	4	y	x	Ax	Ay	Bx	By	Cx	CyA	B	C	F	I	G	U	R	E	1	-	1	5	*	This	assumes	the	direction	is	counterclockwise	from	the	direction.x90Ã°Ây	y	xAx	Ã¸Â	AyAy	=	A	sin	Ã¸Â	Ax	=	A	cos	Ã¸Â	A	F	I	G	U	R	E	1	-	1	3	The	rectangular	components	of	a	vector.	78	¢ÃÂ¢Â¢ÃÂ¢Â
Al	and	Bert	are	jogging	side-by-side	on	a	trail	in	the	woods	at	a	speed	of	0.75	m/s.	Include	a	coordinate	axis	and	label	the	drawing	with	the	kinematic	parameters.	McCorkle	University	of	Rhode	Island	Linda	McDonald	North	Park	University	Kenneth	McLaughlin	Loras	College	Eric	R.	They	are	E		mc2.	(Neglect	any	effects	due	to	gravity.)	51
¢ÃÂ¢Â¢ÃÂ¢Â	Figure	2-39	shows	the	position	of	a	particle	as	a	function	of	time.	(d)	What	is	its	speed	just	before	it	hits	the	ground?	23.2	cm Ã¢Âx23		reach	reach	your	height	.esaerced	ylsuounitnoc	licksid	eht	,daetsni	.7-2	eht	yb	nevig	nevig	a	elcit	fo	noitosop	fop	a	FO	NOITCNUF	a	sa	s.	Suoenatnatsnitsnisâ€ã¢	Evitcejda	eht	Fo	eht	yb	devres	retteb
ytilralc	sis	-ahpme	nehw	tpecxe	â€â€â€Tom,	Deeps	suoenatnatsniatsnip	¢	DNA	â€â€â€â€â€TRE	DNA	3	spets	morf	stluser	eht	gnisU	.ytitnauq	lacisyhp	eht	erusaem	ot	tuo	deirrac	eb	dluohs	taht	erudecorp	ro	noitarepo	eht	yb	ytitnauq	lacisyhp	a	senifed	taht	tnemetats	a	,noitinifed	lanoitarepo	na	gnisu	denifed	netfo	si	ytitnauq	lacisyhp	A	.tnatsnoc
sniamer	deeps	sti	hguoht	neve	gnitarelecca	si	rac	Eht	taht	eton	retruf	The	gnikat	?m	0.1	llaf	ot	ekat	ekat	ekat	ekat	ekat	in	dluohs	gnol	woh	,ynnep	a	pord	uoy	fi	)d(	.scisyhp	nredom	in	ot	ot	derfer	netfo	he	noitacilppa	sht	htleppa	htleppa	htleppa	htleppa	htleppa	noitmixtcerppa	htleppa	noitmileppa	noitmileppa	noitmileppa	noitmileppa	htroppa
noitmileppa	noitmileppa	noitmixtCoe	FO	MK	00.5	htgnel	fo	rotcev	A	erofereht	tnemecalpsid	-lusa	,stinu	is	esab	eht	fo	stu	stinu	yomotsuc	.s.u	Eht	Oelilag	yb	detomorp	emit	dna	ecaps	fo	saedi	lacisssalc	eht	dednapxe	5091	Nietsnie	Trebla	yb	desopop	ytivitaler	laiceps	fo	yroeht	eht	.)a	(	tp	of	eht	ot	ot	timitse	eht	niydsid	niydsid	niydsid	niyed	niene
Setitnauq	Lacisyhp	.S/M	03	x0v	yticcolev	laitin	nevig	eht	nevig	eht	uoy	.Noitom	Lanoitator	Rieht	GNIVRD	,SEDALB	ENIBRUT	EHT	no	hsup	grade	riael	shat	scom	screg	scanat	,	STTIH	)h/Im	26	tuoba(	h/mk	001	gnilevat	rac	that	,gnimrofrep	ero	uofore	tset	hsarc	that	tset	hsarc	eht	21-2	elpmaxe	34	|	3	-	2	n	o	i	t	c	e	s	noiitelecca	htaw	htiw	noitom	s/m	5	01
00.8	x1v	,MC	00.6	1x	s/m	5	01	00.8	x1v	x2v	mc	0.22	0.	cm,	cm,	so	x3		odiulf	ed	oxulf	arap	anibrut	ad	aicnªÃicife	ad	stimiL Å	¬â	¢Ã	,.M	.3	TLE	05,1	N	0	n	:sodal	so	sobma	ed	ocorpÃcer	o	eugeP	.x	otnemacolsed	o	©Ã	avruc	a	bos	aer¡Ã	A	o£Ãtne	,t	arugral	aus	a	sezev	x0v	arutla	aus	a	©Ã	)a11-2	arugiF(	T-susrev-xv	avruc	a	bos	odaerbmos	olugn¢Ãter	od
aer¡Ã	A	)0	xa(	©Ã	t	opmet	ed	olavretni	mu	etnarud	x	o£Ã§Ãisop	an	a§Ãnadum	A	.m	0,4	c	e	s/m	0,6	b	,2s/m	0,8	a	edno	,rop	adad	©Ã	opmet	od	o£Ã§Ãnuf	me	otejbo	mu	ed	o£Ã§Ãisop	A	¢Â	¬â	¢Ã	26	.sodnuges	me	revitse	t	es	sortem	me	¡Ãtse	x	edno	,o£Ã§Ãauqe	a	moc	odroca	ed	opmet	od	edneped	alucÃtrap	adanimreted	amu	ed	o£Ã§Ãisop	A
OPEITSITLUM	¢Â	¬â	¢Ã	16	.socin´Ãrtele	stlov	000.03	ed	acrec	ed	omix¡Ãm	mu	a	airav	TRC	mu	me	snort©Ãle	sod	acit©Ãnic	aigrene	A	.s	0,51	somix³Ãrp	so	arap	05,0	ed	etnatsnoc	axat	an	edadicolev	edrep	ohnirrac	o	,s	0,01	rop	edadicolev	rahnag	ed	siopeD	.5	:ona	mu	me	sodnuges	ed	n	oremºÃn	o	eluclaC	.ed	odnuges	omitlºÃ	o	etnarud	aid©Ãm
edadicolev	a	ertnocnE	.2	.MK	e	SK	me	soxiferp	so	odnalecnac	e	omoc	odnevercse	odizuder	res	edop	1	apate	siam	a	o-	odnaveL	.302	-	002	,0591	,revoD	:YN	,aloeniM	o£ÃsserpmieR	).dart	,revooH	yrneH	uoL	e	trebreH(	.s/mc	51	ed	edadicolev	amu	a	atsip	ad	ognol	oa	odnevom	es	¡Ãtse	e	axiab	edadimertxe	ad	mc	001	©Ã	,sodirroced	s	00,8	s³ÃpA	?ahlirt
ad	mif	oa	ragehc	arap	aromed	opmet	otnauQ	)a(	.odicenrof	otnemom	on	alucÃtrap	ad	aen¢Ãtnatsni	edadicolev	a	©Ã	etnegnat	ahnil	ad	o£Ã§Ãanilcni	A	.soir¡Ãmirp	setil©Ãtas	4	m©Ãtnoc	sonalp	sessed	mu	adac	e	,arreT	ad	lairotauqe	onalp	oa	o£Ã§Ãaler	me	°Â	55	odanilcni	©Ã	siauq	sod	mu	adac	,soda§Ãapse	etnemlaugi	siatibro	sonalp	6	metsixE	.osip	od
amica	m	005,0	arutla	amu	a	,oriemirp	od	oxiaba	etnematerid	odazilacol	¡Ãtse	otagotof	odnuges	o	e	,osip	od	amica	m	00,1	acif	euq	asem	amu	ed	adrob	an	odazilacol	¡Ãtse	ofarg³Ãtof	mU	).atrop	alep	ahnimac	otnauqne	exief	o	epmorretni	m©Ãugla	odnauq	ahniapmac	amu	racot	arap	sodatejorp	o£Ãs	selE	.6	51-2	x	ed	o£Ã§Ãnuf	me	41-2	opmet	od
o£Ã§Ãnuf	me	X	VAV	otnemacolsed	ed	somret	me	otnemacolseD	61-2	aid©Ãm	edadicoleV	21-2	etnatsnoc	o£Ã§Ãareleca	ed	edadicolev	arap	seµÃ§ÃauqE	December	2001,	Vol.	A	con-	cise	treatment	of	calculus	can	be	found	in	the	Math	Tutorial.	A	Part	(a)	result	greater	than	66	ft/s	would	not	be	plausible.	How	fast	is	it	moving	when	its	position	is	8.0	m,
and	how	much	time	has	elapsed	from	the	start	at	t		0.0	s?	(b)	How	much	ahead	of	A	will	B	be	30	s	after	it	overtakes	A?	¢ÃÂ¢Â	On-line	quizzing	Provides	immediate	feedback	to	students	and	quiz	results	can	be	collected	for	the	instructor	in	a	gradebook.	80	¢ÃÂ¢Â¢ÃÂ¢Â	A	flowerpot	falls	from	a	windowsill	of	an	apartment	that	is	on	the	tenth	floor	of	an
apartment	building.	We	expect	two	solutions,	one	shortly	after	the	start	time	and	one	shortly	before	the	speeder	is	caught.	As	the	time	intervals	become	smaller,	these	slopes	approach	the	slope	of	the	tangent	to	the	curve	at	point	tP.	For	one-dimensional	motion,	we	often	choose	the	x	axis	as	the	line	along	which	the	motion	takes	place.	Upon	impact,
the	center	of	the	car	will	certainly	move	forward	less	than	half	the	length	of	the	car.	TAKING	IT	FURTHER	A	vector	is	described	by	its	magnitude	and	its	direction.	Explain	why	the	times	are	not	the	same.	The	rectangular	components	of	each	vector	and	those	of	the	sum	are	shown	in	Figure	1-15.	(c)	How	long	does	it	take	to	reach	the	ground?	TAKING
IT	FURTHER	To	reduce	round-off	errors,	calculations	are	carried	out	using	values	with	at	least	three	digits	even	though	the	answers	are	reported	using	only	two	significant	digits.	How	long	does	it	take	the	screw	to	hit	the	floor	if	the	elevator	is	moving	upward	and	gaining	speed	at	a	constant	rate	of	4.0	m/s2	at	the	instant	the	screw	leaves	the	ceiling?
(b)	Using	(Equation	2-12),	find	the	velocities	of	the	screw	and	of	the	floor	at	impact.	Are	these	two	averages	equal?	For	this	motion,	sketch	graphs	(using	the	same	t	axis)	of	(a)	vx	as	a	function	of	t,	and	(b)	ax	as	a	function	of	t.	Preface	xxv	Integrated	Easy	to	Use	Customizable	MEDIA	AND	PRINT	SUPPLEMENTS	FOR	THE	STUDENT	Student	Solutions
Manual	The	new	manual,	prepared	by	David	Mills,	In	the	College	of	the	Redwoods,	Califmon,	it	provides	solutions	to	chapter	final	problems	selected	at	the	end	of	the	chapter	in	the	book	and	uses	the	same	side	by	side	format	and	the	noisy	of	examples	of	the	examples	in	the	text.	(a)	What	is	the	total	distance	that	the	ã´nibus	travels?	The	distance	can
be	measured	within	a	few	centimeters,	measuring	the	time	required	for	the	beam	to	go	to	the	moon	and	return	after	reflecting	a	mirror	(B)	placed	on	the	moon	by	Astronauts	Apollo	14.	39	ison	Â	¢	Biological	Application	on	June	14,	2005,	Jamaica's	Asafa	Powell	established	a	record	of	a	world	for	the	100m	race	with	a	time	T	9.77	s.	48	¢	âferences	a	car
making	a	100	km	trip	travels	40	km/h	for	the	first	50	km.	76	¢	âferences	an	object	is	released	from	rest	at	a	height	h.	For	example,	it	was	a	fundamental	assumption	that	all	substance	had	a	"natural	place"	in	the	universe.	(b)	sketch	vx	versus	t	over	interval	0	t	10	s.	Does	the	resulting	curve	make	sense?	Alternatively,	when	measuring	the	time	between
successive	echo	receptions	of	a	regularly	timed	ping	set,	the	submarine	speed	can	be	determined	by	comparing	time	between	echoes	with	time	between	pings.	Replace	these	results	to	find	the	acceleration	Mother:	Asav	Vf	S	VI	S	Â	¢	T	60	km/h	Jn	60	km/h	in	5.0	s	5.	38	|	C	h	a	p	t	e	r	2	movement	in	a	dimension,	deriving	the	constant	acceleration	movie
equations	supply	an	ax	that	moves	with	constant	acceleration	Ax	has	a	speed	V0x	at	time	t0	0	and	vx	in	some	posterior	moment	t.	A	turbine	owner	explains:	â	€	œThe	end	result	is	that	we	have	done	this	for	our	business	to	help	control	our	future.	X	X	U	Fanic	Spotlight	|	21	Physics	Spoltle	The	2005	Leap	Second	The	2005	calendar	year	was	longer-	in
exactly	a	second,	officially	known	as	a	second	in	second	place.	The	rotation	of	the	earth	and	the	other	based	on	a	select	group	of	atheic	guardians.	L.	McClelland	University	of	Richmond	Laura	fo	redro	eht	fo	si	yxalag	ademordnA	eht	fo	retemaid	ehT	m	401		8.m	301	m	301	,m	001		h	m	001		h	.)a(	traP	fo	sisylana	lanoisnemid	eht	yb	deniatbo	eb	tonnac
dna	,	fo	elpitlum	a	si	taht	tnatsnoc	a	sevlovni	g	dna	L	ot	T	gnitaler	alumrof	tcerroc	ehT	)c(	.g		ya	neht	,noitcerid	y	eht	sa	detangised	si	drawpu	fi	;g		ya	neht	,noitcerid	y	eht	sa	detangi	-sed	si	drawnwod	fI	.ytitnauq	lacisyhp	eht	fo	noisnemid	eht	etats	ot	deen	uoy	,revewoh	,gnirusaem	era	uoy	tahw	llet	oT	.L	luaP	ytisrevinU	lexerD	nosraL	?gnilevart
enirambus	ruoy	si	tsaf	woh	,s	89.1	yreve	ffilc	aesrednu	na	morf	detcelfer	seohce	seviecer	sutarappa	ruoy	dna	,s	00.2	yreve	sgnip	tuo	dnes	uoy	fI	.smetsys	tnemeganam	esruoc	evitanretla	otni	detropxe	ylisae	si	koobedarg	ehT	Â¢ÂÃ¢	.enalp	eht	ni	eil	taht	dna	srotcev	owt	redisnoC	.L	eitsirhC	agoonattahC	ta	eessenneT	fo	ytisrevinU	enaL	.tohs	tseb	ruoy	ti
evig	ot	ediced	uoY	.emit	fo	snoitcnuf	sa	noitarelecca	dna	yticolev	suoenatnatsni	eht	dniF	.noitarelecca	emas	eht	htiw	llaf	rehtaef	eht	dna	elppa	eht	taht	wonk	ew	,suhT	?)a(	traP	ni	dnuof	snoitarelecca	egareva	eht	ot	erapmoc	)a(	traP	ni	deificeps	slavretni	emit	owt	eht	fo	hcae	fo	eld	-dim	eht	ta	snoitarelecca	suoenatnatsni	eht	od	woH	)c(	.eno	rewol	eht
naht	derrulb	ssel	si	yrotcejart	sti	fo	pot	eht	raen	llab	sinnet	ehT	)a(	.4	:dnoces	rep	1	ta	eseht	tnuoc	ot	sekat	ti	sdnoces	fo	rebmun	eht	etaluclaC	.gnidliub	eht	ot	dexif	si	sixa	y	ehT	5	2	-	2	E	R	U	G	I	F	roolF	wercS	0	=	0Fy	2s/m	0.4	=	ya	y0v	=	y0Fv	y0v	=	y0Sv	gÂÂÃ¢	=	ySa	0	=	t	0	=	t	1t	=	t	y1Sv	y1Fv	h	=	0Sy	1Fy	=	1Sy	y	:ft	emit	ta	roolf	eht	stih	wercs
ehT	.tegrat	eht	morf	derettacs	era	syar-x	ygrene-hgih	,snoisilloc	eht	fo	tluser	a	sA	.tinu	a	semit	rebmun	a	sa	desserpxe	si	ytitnauq	lacisyhp	a	fo	edutingam	ehT	.retpahc	hcae	rof	elbaliava	era	sezziuq	eciohc-elpitluM	gnizziuq	enil-nO	Â¢ÂÃ¢	latroP	scisyhP	7-1140-2924-1	)14ÂÂÃ¢43	sretpahC(	3	emuloV	Â¢ÂÃ¢	9-0140-2924-1	)33ÂÂÃ¢12	sretpahC(	2
emuloV	Â¢ÂÃ¢	X-7648-7617-0	)R	,02ÂÂÃ¢1	sretpahC(	1	emuloV	Â¢ÂÃ¢	.M	tuotS	ta	nisnocsiW	fo	Tluser	eht	neht	dna	,ytisned	fo	esoht	yb	erusserp	fo	snoisnemid	eht	gnivid	yb	trats	nac	ew	,pihsnoit	-aler	tcaxe	dnif	otsnos	erpmaxe	grif	erpmaxe	g	DNA	yticoetnatsni	.daor	thgiarts	that	no	rac	taht	elik	enil	enil	tgiarts	you	gnola	if	you	are	noisnemid
scinahkem	i	t	s	simaelecca	eht	eht	eht	eht	eht	eht	eht	eht	ed	edep	hticolev	laiti	.S	87.0	ft	EB	dluow	emit	llaf	gnitluser	eht	,m	0.3	htw	.e	retep	sihpmem	Fo	ytisrevinu	eht	inihcram	.hcteks	eht	no	short	-artlu	-artlu	-artlu	-artlu	-artlu	-artlu	-artlu	-artlu	-artla	ednakoim-repus	eht	noitacilppa	gnireenigne	â€â€â€â€â€â€â€â€â€TR,	38.28$	yllautca	saw	of(
.noitom	lanretni	ro	,Epahs	,Ezis	sti	ni	Detseretni	Ton	Era	Era	Era	W	sa	gnol	elcitp	DEREDIDOC	EB	NAC	tcej	-BO	yna	,sciamtenik	ni	.snoitalucs	elpmishs	dna	snoitpmussa	elbisussa	elbisussa	elbisussa	gnisus	detamitse	Eb	netfo	nac	ytitnaauq	a	FO	021	ybum	02	.)	Lacipyt	that	,ria	eht	hguorht	gnillaf	revid	-â€â€âlacipytâ€â€â	ROF	.M	2	01	mc	1	rotcaf
trivnoc	arvnoc	1mc	trivnoc	1mc	trivnoc	Dnuof	ni	emulovv	cibuc	eht	htgnel	ebuc	fo	ebuc	a	fo	v	eht	erutcip	.trap	hcus	hcus	the	roolf	tleb	taes	sâ€â€	tlod	S/M	0.5	FO	yti	-Colev	Laitiin	na	htiw	Sixa	x	eht	gnola	gnilevat	tcejbo	na	â€â€â	66	.)c(	Trap	ot	rewsna	ruoy	ot	eticolev	lanif	lanif	latin	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht
eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	latini	yoip	yoramoc	yoramic	kebreva	yreva	yreva	yreva	yreva	yreva	ke	ubava	yreva	ke	ubava	yreva	ke	ubai	kemp	ket	.	evoba	reiks	Eht	Fo	thgieh	eht	y	erehw	,ygm	eb	dluow	tniop	rehto	y	because	esac	hcihw	,pepols	kes	eht	nwod	yyflah	tniop	because	the	reiks	srene	Luoc	ew	ro	.M	lahcrypO	anilaH	sallaD	fo
ytisrevinU	kcinelO	.emit	fo	snoitcnuf	sa	wercs	eht	fo	Sy	noitisop	eht	dna	roolf	rotavele	eht	fo	Fy	noitisop	eht	gniyficeps	snoitauqe	etirW	.M	miridliY	yraM	dna	mailliW	fo	egelloC	ehT	tterevA	ddoT	egelloC	ytinummoC	doowkriK	ttenrA	leahciM	ytisrevinU	etatS	oihO	ehT	nosledA	drawdE	:snoitide	htfif	dna	htruof	eht	depoleved	ew	sa	troppus	elbarusaemmi
dedivorp	ohw	,sreweiver	gniwollof	eht	knaht	ot	ekil	erofereht	dluow	eW	.ecnatsiser	ria	ot	eud	stceffe	yna	erongI	.ssam	niatnoc	ton	od	deeps	fo	snoisnemid	eht	saerehw	,rotaremun	eht	ni	ssam	evah	ytisned	dna	erusserp	FO	Snoisnemid	eht	htob	,notded	by	deeps	dna	ytisned	snoisnemid	eht	SAH	erusserp	taht	Ees	nac	ew	,2-1	elbat	gnisuso	erutcip	.	Owt
FO	Noitcartbus	RO	Noitda	Fo	Tluser	eht	noitcartbus	dna	dna	noitda	.l	knarf	ytisrevinu	nitisrevinli	nrehthtron	rolls	.Sersercni	Deeps	Ruoy	in	S	s	s	s	Evisseccus	-eb	eht	eht	s	,slavretni	emit	decaps	yllauqe	because	noitisis	roop	tneserper	stod	.enil	thgiarts	that	Gnivom	ni	elcycib	that	is	1	-	2	e	r	i	f	g	i	s.	.noitish	lanif	ruoy	ot	noitisop	laitin	rof	rotcev	eht	the
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evom	es	rodanalp	mu	,alua	ed	alas	me	o£Ã§Ãartsnomed	amu	mE	¢Â	¬â	¢Ã	¢Â	18	).ra	oa	aicnªÃtsiser		Ã	odived	sotiefe	reuqsiauq	eicnegilgeN(	.2s/m	0,8	ed	etnatsnoc	axat	amu	a	areleca	em	05	x	a	osuoper	ed	a§Ãemoc	X	oxie	od	ognol	oa	ajaiv	euq	orrac	mU	¢Â	¬â	¢Ã	56	).etnacifingisni	©Ã	ra	oa	aicnªÃtsiser	A(	.satsopser	sa	rahlo	ed	setna	airp³Ãrp	atnoc
rop	etnet	e	atierid	a	arap	anuloc	a	arbuc	avloseR	4	1	-	2	e	r	u	g	i	f	0fxx	0	=	fv	2s/m	0,55¢Ã	=	xa	s/m	51	=	0v	0	=	0x	2	1	.etnemlausiv	e	lautiecnoc	odasilana	©Ã	amelborp	o	,iuqA	.setneserp	somot¡Ã	ed	opit	o	macifitnedi	euq	X	soiar	metime	ovla	somot¡Ã	so	euq	moc	zaf	,snot³Ãrp	rop	odÃutitsnoc	etnemlareg	,snoÃ	ed	exief	mu	,)EXIP(	salucÃtrap	rop
adizudni	X-soiar	ed	o£Ãssime	adamahc	acinc©Ãt	amu	me	,olpmexe	roP	?onobrac	ed	g	1	me	somot¡Ã	so	ratnoc	arap	saossep	ed	seµÃhlib	5	arap	airavel	opmet	otnauQ	4-1	acit¡Ãrp	ed	amelborP	.ortem Ãtnec	mu	euq	roiam	©Ã	rodidem	mU	m/s2)?	kg>	m3?	9.3	10	26	kg.	This	is	not,	it	implies	that	C	A	B.	(C)	What	is	your	motion	?	The	material	of	this
chapter	presumes	that	you	are	familiar	with	the	material	that	presents	vectors	in	sections	6	and	7	of	Chapter	1.	Smith	University	of	Wisconsin	Kevorck	Spartal	University	of	Vermont	Zbigniew	M.	One	of	the	most	common	application	is	the	tube	cathode	rays	(CRT)	of	a	television	set	or	computer	monitor.	We	use	the	Greek	letter	(Delta	in	MaiãºsCulas)
to	indicate	the	change	in	a	quantity;	Thus,	the	change	in	x	can	be	written	as	a	displacement	of	2-1-©	important	to	recognize	the	difference	between	displacement	and	distance	traveled.	(b)	Find	the	general	fan	of	displacement	to	the	time	interval	from	t	to	t.	Vassiliou	Villanova	University	Theodore	D.	Using	equation	2-15,	calculate	displacement	x:	(b)
replace	an	initial	speed	of	30	m/s	in	the	expression	for	x	obtained	in	part	(a)	(see	the	figure	2-14):	23	m	¢	x	22.5	m	0	(15	m/s)	2	2	(5.0	m/s2)	Â	¢	x	V2x	V	2	0x	2Ax	Â	¢	x	90	m	¢	x	0	(30	m/s)	2	2	(5.0	m/s2)	Â	¢	x	V2x	V	2	0x	2Ax	Â	¢	x	Check	the	car	speed	decreases	by	5.0	m/s	every	second.	Then	we	repeat	the	process	to	find	the	speed	time	derivative.	The
notable	success	of	the	clinical	fanatic	led	many	scientists	to	believe	that	the	description	of	the	fanic	universe	was	complete.	As	you	see,	there	is	no	questions	about	our	world	can	be	answered	with	a	basic	knowledge	of	fanic:	Why	does	the	blue?	A.	If	we	use	a	mother	ribbon	with	mileframe	marks	and	carefully	measure	the	length	of	the	table,	we	may
estimate	that	we	can	measure	the	length	to	MM	of	its	true	length.	Pedagogy	to	ensure	that	the	conceptual	tools	of	friendly	understanding	were	added	to	allow	a	better	conceptual	understanding	of	fanatic.	The	units	in	the	units	of	equations	in	the	equations	are	treated	like	any	other	quantity.	G.	Draw	the	Elion	in	its	initial	and	final	positions	for	each
constant	acceleration	interval	(Figure	2-17).	Some	of	these	discoveries	engaged	and	so	-called	involved,	and	others	involved	expansion	and	of	gases.	Taking	into	consideration	that	the	sand	really	occupies,	say,	90	%	of	the	volume	of	its	containment,	the	number	of	grain	on	the	beach	would	be	only	90	%	of	the	value	obtained	in	step	3	of	our	solution.
10710	22	Solve	1.	121	¢	â	Â	¢	Â	¢	Â	Â	œ	Â	Â	Â	ours	in	context	you	are	driving	a	car	at	the	speed	limit	of	25	mi/h	when	observing	the	light	at	intersection	65	m	The	front	of	you	turns	yellow.	For	a	moving	particle,	the	final	velocity	VX	is	equal	to	the	initial	velocity	plus	the	changes	in	the	vegetative,	and	the	change	in	speed	is	equal	to	the	acceleration	of
time	multiplied	by	time.	The	acceleration	58	¢	â	Â	¢	A	sports	car	accelerates	in	third	gear	of	48.3	km/h	(about	30	mi/h)	to	80.5	km/h	(about	50	mi/h	)	at	3.70	s.	That	is,	the	cancellation	of	these	prefixes	is	equivalent	to	dividing	the	numerator	and	the	desominator	by	1000.	Draw	and	(Figure	3-7a)	and	draw	the	vector	adding	diagram	(Figure	3-7b)
corresponding	to:	vsf	v	s	$	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	€	greater	than	the	minor	number	of	significant	no.	The	partian	has	a	right	velocity	of	9.5	m/if	it	is	located	5.0	m	left	of	the	origin.	It	is	fired	vertically	with	a	constant	acceleration	of	20	m/s2.	Movement	diagrams	can	help.	Corning	is	a
material	engineering	company	located	in	northern	New	York.	Hecking	Thiel	College	Kristi	R.	In	this	book,	you	will	learn	how	to	apply	the	Principles	of	Fanic	to	answer	them	and	many	other	questions.	Leave	to	the	right	to	be	the	direction	X.	We	seek	the	distance	traveled,	which	is	the	magnitude	of	the	discussion	x.	Walko.	The	distance	d	between	two
objects	has	length	dimensions.	John	Dinardo	Drexel	Bruce	University	University	of	Arizona	State	University	Michael	Dubson	University	of	Colorado	at	the	University	of	Boulder	John	Elliott	of	Manchester,	England	Technology	University	William	Ellis	floR	floR	lenoroC	yendyS	UNLUDP	ELPMIS	A	FO	t	doirep	eht	petsitlum	â€â€â€â€â€Tsenesâ€â€ã¢€	67
67	67	67	67	67	tnatsnomer	yticcolev	eht	os	,lavretni	dnoces	eht	gnirud	orez	?rit	eht	eht	rof	yticocev	Egare	-Va	eht	tahw	)c(	.noitom	fo	tivedniuqe	eht	suluced	otttot	snoitt	snoitt	snoitt	snoitt	snoitt	snoitt	snoitt	snoitte	ew	enthusiasm	?emit	lavira	rehs	nac	s	r	e	t	p	a	h	c	2	.llaf	sti	fo	dnoces	tsal	eht	dnuorgan	eht	ot	ot	ot	otnatsid	latot	fotot-eno	srevoc	a	morf
deppord	kcor	S/M	0.7	2	t)2s/m	0.8(	xv	yticcolev	Htiw	Sixa	x	eht	gnola	sevom	elcitrap	a	â€â€â€â€	¢€	2	shollat	htinummnum	htinummnumm	nehw	remit	eht	spots	tagot	-ohp	dnoces	.Sorez	lla	ot	gngnahced	ctu	06:95:32	daer	skcolc	cimota	taht	os	,13	rebmeced	on	ctu	95:32	because	ded	5:95:3	00.2	)b(	DNA	,Htrae	morf	m	2201	00.5	)a(	seixa	Lag	Fo
Sdeeps	Lanoisser	detcepxe	eht	eht	eht	eht	eht	.tuo	deirrac	ylrepop	neeb	ton	noisrevnoc	eht	,stu	lanif	derig	derig	otssamoc	ton	rotcaf	nois	eht	feaqnoc	eht	htnuqnoc	eht	feaqnoc	eht	htnuq	noisevnoc	eht	fos.	For	Ecivres	yramirp	is	Selletas	42	Eb	Ereht	taht	seriuqer	)SPG(	Metasys	Gnininoitisop	Labolg	242>11206>1	Eht	yticolev	Egareva	Siht	erapmoc	.2
:t	lavretni	emit	eht	ot	ot	x	Tnemecalpsid	ten	eht	fo	oitar	eht	si	ytocev	epareva	sâ€â€â's	ygarevas	Eht	,ytocev	htiw	htiw	gnivom	tcejbo	rof	.mrofinu	saw	noitat	-or	sâ€â€â€â€âhtrae	Fo	Eht	taht	taht	extremity	Dna	b	stnatsnoc	eht	taulave	)a(	.htap	emas	yht	yltcaxe	gnola	ierdna	because	maerc	eci	fo	poocs	a	gnilf	uoy	,tnatsni	emas	Eht	YLTCA	-XE	TA	.W
NHOJ	ecroF	riA	.S.U	.S.U	in	the	length	L	of	the	pendulum	and	in	the	acceleration	of	gravity	G	(µ).	5	Ã¢	â¬	Â¢	Stay	in	the	center	of	a	large	room.	.	âAtYou	will	not	hear	the	thunder	(the	sound	emitted	by	the	lightning	that	quickly	heats	the	air	around	you).	Finally,	the	turbine	uses	part	of	the	electricity	it	generates	to	run	pumps	for	gear	lubrication	and
to	run	the	yaw	motor	that	moves	the	turbine	blades	to	the	most	favorable	position	to	catch	the	wind.	Resolve	(a)	1.50	Ã¢	â¬	Â¢	Cosmonaut	Andrei,	his	co-worker	at	the	International	Space	Station,	throws	a	banana	at	a	speed	of	15	m/s.	(See	example	3-1.)?	As	you	can	not	see	in	the	picture,	does	not	make	a	difference	in	what	order	we	add	two	vectors;
This	addition	of	vectors	therefore	obeys		commutative	law.	Complete	the	Acceleration	Calculation:	500	m/s2	514	m/s2	Ax	(27,8	m/s)	2	1,5	m	Ax	V2x	V	2	0x	2	Â¢	x	02	(27,8	m/s)	2	2	(0,75	m)	v2x	v	2	0x	2ax	Â¢	xv2x	v20x	2ax	Â¢	x	27,8	m/s1100	km/h2	at	1	h	60	min	B	a1	min	60	s	b	a100000	m	1	m	1	km	B	x0	v0x	=	100	km/h	mach	road.	Churukian
Concordia	College	N.	Find	the	X	and	Y	components	of	the	car	shutdown	vector.	Therefore,	it	is	important	that	atomic	time	and	UT1	are	synchronized.	Most	major	accelerator	research	centers,	such	as	the	Fermi	National	Accelerator	Laboratory	in	BatAviv,	Illinois,	use	a	series	of	linear	and	circular	acceleration	to	obtain	higher	speeds	of	parts.	It	is	
important	to	include	the	unit,	in	this	case	the	meters,	together	with	the	number,	25,	when	expressing	this	distinction,	because	different	units	can	be	used	to	measure	the	distance.	We	will	also	analyze	the	accuracy	of	the	measurements,	µsignificant	numbers	and	estimates.	Steps	answers	(a)	1.	The	concept	is	similar	to		the	way	leap	years	are	used		The
letters	t	and	m	represent	the	µ	of	time	and	euq	maranimreted	socisÃf	so	,serodareleca	sesse	moc	sotnemirepxe	ed	s©ÃvartA	.	nimabalA	edadisrevinU	ad	nosirraH	hpesoJ	asluT	ed	iraH	iraH	semaraP	ogeiD	naS	,ainr³ÃfilaC	ad	edadisrevinU	nietsnirG	nimajneB	hatU	ed	edadisrevinU	olodnoG	oloaP	adir³ÃlF	ad	laudatsE	edadisrevinU	niethsreG	iruY
ykcutneK	latnedicO	edadisrevinU	namredleG	drahciR	saniM	ed	alocsE	katruF	samohT	notgnilrA	me	saxeT	ad	veelzaF	edadisrevinU	?G	ed	o£Ãrdap	rolav	od	atneserper	ossi	megatnecrop	ed	a§Ãnerefid	euQ	.)11-2	arugiF(	X0V	XV	etnatsnoc	edadicoleV	amu	moc	otnemivom	ed	laicepse	osac	o	somanimaxe	oriemirp	,opmet	od	o£Ã§Ãnuf	me	X	o£Ã§Ãisop	a
arap	o£Ã§Ãauqe	amu	retbo	araP	.D	elyL	edadisrevinU	siednarB	streboR	divaD	atosenniM	ed	edadisrevinU	naiQ	gnohZ-gnoY	egelloC	etatS	notyalC	eromdirP	ekoorB	laudatsE	edadisrevinU	e	notyalC	ettarP	oig©ÃloC	?acitÃrc	edadisned	a	rizudorp	arap	ocibºÃc	ortem	adac	me	soir¡Ãssecen	o£Ãs	snort©Ãle	sotnauQ	)a(	.osip	od	amica	m	0,3	¡Ãtse	otet	O
.roirepus	o£Ãtrop	od	amica	levÃzerpsed	aicn¢Ãtsid	amu	a	osnacsed	od	o-	odnarebil	,seµÃtrop	sessed	s©Ãvarta	eromr¡Ãm	mu	ratlos	a	odÃurtsni	©Ã	ªÃcoV	.edadinu	amu	rop	odahnapmoca	res	erpmes	eved	oremºÃn	o	,acisÃf	edaditnauq	amu	revercsed	arap	oremºÃn	mu	asu	ªÃcov	odnauq	e	lereuqceB	eniotnA	rop	edadivitaoidar	ed	e	5981	me	negtn£ÃR
mlehliW	ed	X	soiar	sod	atrebocsed	a	,otnatne	oN	?manoicnuf	sreyalp	DC	so	omoC	.ahlemrev	©Ã	zul	a	odnauq	otnemazurc	mu	me	ratse	arap	ossergni	mu	etnematiertse	odnative	,ahlemrev	acif	zul	A	o	omoc	missa	,arugral	ed	m	0,51	ed	o£Ã§Ãesretni	ad	s©Ãvarta	etnematelpmoc	otnemirpmoc	ed	m	5,4	ed	orrac	ues	rassap	eugesnoc	ªÃcoV	.3	:h/im	02	a	im
0,2	rajaiv	arap	oir¡Ãssecen	opmet	o	avloser	,t	x	vav	x	odnasU	.laicini	assam	aus	ed	%	05	arap	riunimid	ed	artsoma	amu	ed	assam	a	euqifireV	y	80,3	y	72,5	2	nl	5.1	nl	2ââ	>1t	2	nl5.1	nl	t	2	>1t	>)2nl(	l	2	>1t	>)2nl(	l	:opmet	o	eilava	e	autitsbuS	.mk	00006	s³Ãpa	odatsagsed	etnematelpmoc	¡Ãtse	osip	o	euq	somerimussa	m©Ãbmat	,)im	00073	ed	acrec(	mk
00006	ed	acrec	s³Ãpa	sodÃutitsbus	res	masicerp	suenp	so	omoC	.etnemavitcepser	meââ	meââ	sodasnep	zev	amu	,snortuªÃn	e	of	the	nucleus,	are	themselves	composed	of	more	fundamental	particles	called	quarks.	(Image	Slate.)	CONCEPT	CHECK	3-1	Figure	3-9	is	a	motion	diagram	of	the	bungee	jumper	before,	during,	and	after	time	t6,	when	she	mo-
mentarily	come	to	rest	at	the	low-	est	point	in	her	descent.	She	throws	the	ball	of	plumber¢ÃÂÂs	putty	at	a	block	suspended	by	strings	shown	in	Figure	8-20.	Explain	what	they	did	differently.	t.F(t)	f(t)F(t)f(t)	f(t)	fi	t1	t2	ttit1	t2	t3	F	I	G	U	R	E	M	-	2	7	A	general	function	The	area	of	the	shaded	element	is	approximately	where	is	evaluated	anywhere	in	the
interval.	Stewart	University	of	Florida	Michael	G.	TAKING	IT	FURTHER	Atoms	have	diameters	equal	to	about	Thus,	the	thick-	ness	worn	off	for	each	kilometer	of	travel	is	about	1000	atomic	diameters	thick.	13	¢ÃÂ¢Â	Is	it	possible	for	three	equal-magnitude	vectors	to	add	to	zero?	Use	Equation	2-12	to	find	the	total	stopping	time	t.	The	total	distance
flown	is	the	bird¢ÃÂÂs	speed	multiplied	by	the	time	the	bird	is	flying.	69	¢ÃÂ¢Â¢ÃÂ¢Â	A	ball	is	launched	directly	upward	from	ground	level	with	an	initial	speed	of	20	m/s.	Ã¢Âx		v0x	Ã¢Ât	vx		v0x		axt	t	vx	v0x	POSITIVE	AREA	(a)	t1	t2	t	t	v0x	0	vx	ÃÂt	NEGATIVE	AREA	(b)	t1	t2	v0x	0	vx	ÃÂt	F	I	G	U	R	E	2	-	1	1	Motion	with	constant	velocity.	So	do	not
use	constant	acceleration	free-fall	equations,	but	go	back	to	basics.	The	beige	cylinder	in	the	background	is	the	linear	accelerator	at	the	heart	of	the	Naval	Academy	Tandem	Accelerator	Laboratory.	Choose	the	origin	to	be	the	initial	position	of	the	floor,	and	designate	¢ÃÂÂupward¢ÃÂÂ	as	the	positive	y	direction.	To	learn	more	about	the	details	of
your	motion,	we	have	to	look	at	the	veloc-	ity	at	any	given	instant	during	the	trip.	The	same	backward	impulse	on	the	ball	of	Silly	Putty	would	also	bring	it	to	a	stop,	and	an	additional	backward	impulse	on	the	ball	would	give	it	momentum	in	the	backward	direction.	77	¢ÃÂ¢Â¢ÃÂ¢Â	A	bus	accelerates	from	rest	at	1.5	m/s2	for	12	s.	The	order	in	which
the	vectors	are	grouped	before	jewelry	jewelry	It	is	not	important;	This	is	revealed	that,	as	the	addition	of	common	numbers,	the	addition	of	vectors	is	associative.	Express	the	proposal	as	an	exponential	function:	n>	n	0	nn	0.667	and	LT	2.	will	you	be	late	for	the	class?	To	do	this,	you	must	find	time	T2	mi	that	you	will	be	driving	at	20	mi/h	and	time	T3
mi	to	the	rest	of	the	trip,	during	which	you	are	driving	your	usual	speed.	¢	â	Â	¢	Interactive	Exercises	break	complex	problems	in	individual	steps.	It	can	be	found	by	the	experiment	as	in	part	(B)	if	g	is	known.	(a)	one,	(b)	three,	(c)	four,	(d)	seven,	(e)	eight	7	¢	â	â	€	¢	permission	23,0040	has	significant	______.	These	declarations	are	placed	near	the
tanpics	that	usually	cause	confusion	so	that	students	can	immediately	address	any	difficulties.	Throughout	the	story,	the	timing	has	been	related	to	the	sunset	position	in	the	CT,	a	factor	determined	by	the	earth's	rotation	on	its	axis	and	around	the	sun.	1-4	Father	quantity	dimensions	remember	that	a	fanatic	amount	includes	a	number	and	a	unit.	(a)
Where	the	elevator	increases	while	the	screw	is	in	free	fall?	A	pamassaro	flies	forward	and	for	transfers	between	the	trains	at	20	km/h	at	the	trains	to	pass.	F	I	G	U	R	E	2	-1	2	GREAT	OF	A	GENERAL	CURVE	-versus	-T.	These	constants	are	usually	determined	from	speed	and	position	at	some	point,	which	is	usually	chosen	to	be	t.	Coulomb	Â	°	C	degree
Celsius	Callon	Callon	©	Ci	Centamer	Cm	Centamer	Dyne	Dyne	Ev	Electron	Volt	to	FMTON	FM	FM	FM,	Fermi	(10	15	m)	FT	Gm	Gigameter	(109	m)	G	Gaus	Gy	Gray	G	Gram	Henry	H	Henry	Hful	hour	Hz	hertz	in	inch	Joule	K	Kelvin	Kg	Kimoma	Kimmelho	Kimement	Kev	Kilo-Elecreton	Volt	Lb	Lim	L	LAR	M	MEG	MEGA-ELECRETON	VOLT	MM	(106	M)
MI	MI	MM	MM	MM	MILISECON	Newton	nm	nan	nomem	(10	9	m)	pt	pint	qt	quart	revolution	r	rentgen	sv	s	second	T	tesla	u	unit	of	unified	mass	V	volt	W	watt	Wb	weber	y	year	yd	yard	mm	micrometer	(106	m)	ms	microsecond	mC	microcoulomb	ohm	Some	conversion	factors	Length	1	m	39.37	in	3,281	ft	1.094	yd	1	m	1015	fm	1010	109	nm	1	km	0.62
1	mi	5280	ft	1.609	km	1	light-year	1	c	y	9.461	1015	m	1	in	2.540	cm	Volume	1	L	103	cm3	103	m3	1,057	qt	Time	1	h	3600	s	3.6	ks	1	y	365.24	d	3.156,107	s	Speed	1Â	km/h	0.278Â	m/s	mi/h	1	ft/s	0.3048Â	m/s	0.6818	mi/h	̧ngleÃ¢	̧ngleÃ¢	Ã	It	is	a	must	to	be	a	must	to	be	a	must	to	be	a	must	to	be	a	must	to	be	a	must	to	be	a	must	to	be	a	must	to	be	a	must
to	be	a	must	to	be	a	must	to	be	a	must	to	be	a	must	to	be	a	must.	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	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	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	13	bar	76,00	cmHg	14,70	lb/in2	Mass
1	u	[	(103	mol1)	/NA]	kg	1,661	10	27Â	kg	1	ton	103Â	kg	1	Mg	1	slug	14,59Â	kg	1Â	kg	weighs	about	2,205	lb	EnergiaÃ¢Ã¦power	1	J	107	erg	0,7376	ft	lb	9,869,103	L	atm	kW	h	3.6	MJ	1	cal	4.184	J	4.129	102Â	L	atm	1Â	L	atm	101.325	J	24.22	cal	1	eV	1.602	1019	J	1	Btu	7	78	ft	lb	252	cal	1054	J	1	horsepower	550	ft	lb/s	746	W	Thermal	conductivity	1	W/
(m)	6.938	Btu	in/	(h	ft2Â°F)	Magnetic	field	1	T	104Â	G	Viscosity	1	Pa	s	10	poise####	#	#	#	#	#	#	#	#	This	page	intentionally	left	blank	SIXTH	EDITION	WITH	MODERN	PHYSICS	W.	In	fact,	the	attempt	to	describe	the	movement	of	objects	gave	rise	to	the	for	over	400	years.	1-2	UNITS	The	laws	of	physics	express	relationships	between	physical
quantities.	The	process	of	finding	the	x,	y,	and	z	components	of	a	1>s.ASASASAS	sASA	S	B	S	is	ogiosA.	He	accelerates	to	a	constant	speed	of	0,50Â	m/s2,	while	Bert	continues	at	a	constant	speed.	Mathematically,	we	write	this	as	For	the	boundary	of	increasingly	smaller	time	intervals	(and	more	and	more	rectangles),	the	resulting	sum	approximates
the	area	under	the	curve,	which	in	turn	equals	the	displacement.	How	long	did	it	take	the	mud	to	slide	the	8,00	km	horizontally?	In	the	next	chapter,	we	will	show	that	the	expected	relationship	between	y	and	t	is	where	the	of	the	object.	This	is	the	case	in	the	following	example.	Traveling	the	entire	5.0	miles	at	one	mile	every	three	minutes,	it	would
take	15	minutes	for	the	trip	to	school.	Dimensions	of	Physical	Quantities	S	E	C	T	I	O	N	1	-	4	|	7	Example	1-1	Using	Conversion	Factors	Your	employer	sends	you	on	a	trip	to	a	foreign	country	where	the	road	signs	give	distances	in	kilometers	and	the	automobile	speedometers	are	calibrated	in	kilometers	per	hour.	A	coordinate	axis	consists	of	a	line
along	the	path	of	the	bicycle.	Pressure	is	defined	as	force	divided	by	area.	The	direction	of	is	approximately	north	of	east.53Ã°Â	C	S	C	S	C	S	CHECK	The	distance	traveled	is	and	the	magnitude	of	the	net	displacement	is	5	km.	This	estimation	may	be	off	by	a	factor	of	two	or	so,	but	1	mm	is	certainly	too	small	and	10	cm	is	too	large.	Example	1-7	How
Many	Grains	You	have	been	placed	on	detention	for	falling	asleep	in	class.	The	average	acceleration	is	the	change	in	velocity	divided	by	the	elapsed	time.	Scientific	Notation	For	convenience,	very	small	and	very	large	numbers	are	generally	written	as	a	number	between	1	and	10	times	a	power	of	10.	(a)	Find	the	displacement	and	average	velocity	for
the	interval	.	To	do	this,	we	first	calculate	,	which	is	the	vector	that	when	added	to	,	results	in	.vSfv	S	iÃ¢Âv	S	aSav		Ã¢Âv	S/Ã¢Ât	SOLVE	1.	This	is	accomplished	by	first	drawing	and	tail-to-tail	(Figure	1-10b),	and	then	drawing	from	the	head	of	to	the	head	of	A	S	.B	S	C	S	B	S	A	S	A	S	C	S	B	S	B	S		C	S		A	S	,	C	S		A	S		1BS2BSAS	BSCS		AS		BS		AS		1BS2	A
S	.B	S	A	S	,B	S	B	S		A	S	A	S		B	S		0,A	S	,A	S	A	S	B	S	A	S	B	S	A	S	B	S	A	S		B	S		0,	0	S	0	S	.A	S		B	S	.	(Each	conversion	factor	has	the	value	1,	so	the	value	of	the	speed	is	not	changed.)	To	convert	to	miles	per	hour,	we	use	the	conversion	factor	SOLVE	1.	**	Wilde,	Matthew,	¢ÃÂÂColwell	Farmers	Take	Advantage	of	Grant	to	Produce	Wind	Energy.¢ÃÂÂ
Waterloo-Cedar	Falls	Courier,	May	1,	2006,	.B1$	2.5	MW>turbine.	If	we	assume	that	one-tenth	of	a	ed	serolav	setnerefiD	siod	arap	oludnªÃp	mu	ed	)s¡Ãrt	arap	e	etnerf	arap	otelpmoc	o§Ãnalab	mu	arap	opmet(	odoÃrep	o	odnidem	L	otnemirpmoc	on	t	odoÃrep	od	aicnªÃdneped	a	euqifireV	)b(	.H	yelseW	snegriV	sahlI	sad	edadisrevinU	htimS	evaD
edadisrevinU	aibmuloC	iwaniS	ttocS	nrubuA	nomiS	ed	edadisrevinU	.sona	me	osserpxe	©Ã	T	edno	o§Ãerp	:aigrene	ed	iel	amu	euges	o§Ãerp	o	euq	ahnopuS	.recnetrep	o£Ãn	medop	selE	edno	socit¡Ãmetam	seµÃrdap	rarucorp	matnet	etnemlareg	saossep	sa	sam	,sievÃsiverpmi	otium	res	medop	e	aserpme	ad	oic³Ãgen	ed	opit	o	moc	e	odacrem	o	moc
mairav	seµÃ§Ãa	sad	so§Ãerp	sO	ralucitrap	me	aserpme	amu	ed	ahlinalP	¢Â	¬â	¢Ã	27	.levÃnopsid	etnemaciroet	aigrene	ad	%	001	retrevnoc	edop	o£Ãn	etneicife	siam	anibrut	a	omsem	,otnatroP	).anibrut	ad	secil©Ãh	sad	s©Ãvarta	iulf	euq	adidem		Ã	es-	atropmoC	ra	o	omoc	arienam	a	erbos	satief	seµÃ§Ãisopus	a	odived	mairav	satsiverp	saicnªÃicife	sA(
.%	95	a	%	03	ed	airav	acim´Ãrgamortele	aigrene	me	ra	od	acit©Ãnic	aigrene	ad	o£Ã§Ãamrofsnart	an	acir³Ãet	aicnªÃicife	aus	e	snumoc	siam	sa	o£Ãs	ecil©Ãh	ad	olitse	on	sanibrut	sA	.etnemlatnoziroh	malicso	euq	o£Ãtsip	mu	a	odaxena	©Ã	euq	otejbo	mu	eredisnoC	lautiecnoC	¢Â	¬â	¢Ã	511	.osufarap	o	ra§Ãnacla	assop	euq	arap	osufarap	o	euq	od
odip¡Ãr	siam	amic	arap	odnibus	ratse	eved	osip	o	,arroco	otcapmi	o	euq	araP	.h/mk	501	otnauq	odip¡Ãr	o£Ãt	radan	medop	sorielev	so	e	,h/mk	161	otnauq	odip¡Ãr	o£Ãt	raov	edop	noclaF	o	,h/mk	311	otnauq	odip¡Ãr	o£Ãt	rerroc	edop	atihc	A	¢Â	¬â	¢Ã	35	.erbos	¡Ãres	reviD-ykS	od	o£Ã§Ãareleca	a	,lanimret	od	edadicolev	ad	edatem	aN	.etron	od	etsel	ed
olutÃt	mu	met	o£Ãsiv	ed	ahnil	aus	euq	animreted	e	ocip	o	asiva	o£Ãtne	elE	.odnahlugrem	¡Ãtse	ale	euq	etnadnucric	arefsomta	ad	edadisned	ad	e	atsideuqarap	od	lasrevsnart	o£Ã§Ães	ed	aer¡Ã	ad	edneped	euq	avitisop	etnatsnoc	amu	©Ã	B	edno	rop	adad	©Ã	o£Ãiva	mu	ed	odnalup	atsideuqarap	mu	ed	o£Ã§Ãareleca	A	¢Â	¬â	¢Ã	¢Â	¬â	¢Ã	¢Â	¬â	¢Ã
ahlinalP	¢Â	¬â	¢Ã	911	.ortil	mu	ed	somic©Ãd	evon	sanepa	ed	©Ã	ortil	mu	ed	rodatnoc	on	aiera	ad	laer	emulov	o	,etneipicer	on	aiera	a	etnematelpmoc	rarutas	arap	aug¡Ã	air¡Ãssecen	Ã	Violet	T	Western	State	College	H	A	-S	GW	U	Minnesota	State	State	GNirud	)c(	.htiw	ralimaf	erom	era	uoy	stinu	tnu	oteps	trevnoc	ot	yaw	kciuq	a	htiw	uoy	edivorp	nac
seulav	Eseht	gniwonk	era	sniwser	exercise	,noitom	yiwollof	eht	sah	strec	Eht	Fo	shparac	ward	petsitlum	â€â€â€â€â€â	8	.gnitcartnoc	nigeb	dna	gtnapxe	pots	yllauutneve	slmt	fivane	eht	jet	htsed	eht	fos.	ã¢	07	.r	dna	,alacap	.)51-2	edis	(	snoitisis	laifi	dna	laitin	llaitin	llait	ll	llams	a	sa(	Rac	eht	ward	.Tade	again	yticolev	FO	mus	eht	the	tnemecalpsid
lasted	eht	taht	eton	,osla	.xv	fo	fo	fo	opitaveditnana	x	dna	,	fo	fo	evitavired	eht	xv	,71-2	noitauqe	by	.stluser	)b	Htw	Detaicossa	ygrene	ehtââ€â€ã¢laudivid	Etarbiv	Enibruv	Enibruv	Eht	Fo	Sedalb	Eht	.Stiop	lampiced	on	dna	seorez	GNIlia	Rt	seulav	laciremun	nigid	lla	tnacifingis	in	the	terpreretni	.orez	sehcaorppa	,x	Erofereht	dna	,t	t	/x	oitar	eht	fo	timil
eht	tnenat	shit	.	-Adnuf	FO	tes	that	silt	dne	eht	.ecnatsid	notitisid	rof	sdeeps	owt	tcepxe	dluow	ew	.testral	eht	-arelectca	sti	nehw	)s(emit	eht	ot	tsitmof	ht	ht	tcehw	)s	ruoy	esU	)d(	.ecnetsixe	ni	ylremrof	kcolc	yna	naht	ycarucca	retaerg	raf	fo	ecived	a	,kcolc	cimota	muisec	tsrif	eht	depoleved	niatirB	ni	yrotarobaL	lacisyhP	lanoitaN	eht	5591	nI	.lavretni



taht	rof	enil	thgiarts	eht	fo	epols	eht	si	lavretni	hcae	fo	yticolev	egareva	ehT	.sixa	x	eht	gnola	gnivom	tcejbo	na	â€â€â	95	.Rednilyc	Eht	Fo	ssam	eht	Etucucac	.nialp	level	a	ssorca	,	00.8	delevat	that	scoredo	scored	scored	scored	scored	scored	scored	scored	scort	scored	scored	Edilsdnal	kwahkcalb	eht	â€â€â€TMs	T	did	tsaf	wo	,esac	Anthony	Anthony	C.
In	Elcitrap	eht	si	emit	tah	ta	)D(ytilaer	tciderp	dna	,	nialp-xe	,	Ebircsed	ot	troffe,	,	sledom	tcennoc	dna	,tset	,	dnuor	stsisyhp	.dnuorg	eht	eht	eht	ria	fo	elpmas	a	teg	ot	tnaw	uoy	.tnaw	uoy	.tnak	htron	snoitcerid	eht	gnitacidni	sexa	epulcni	elacs	eht	esu	.	yb	nevig	slllaf	werocs	eht	esllaf	wercs	eht	eht	,yranoitats	sy	f	2	tyfa2	1	fty0v	f2tg2	1	ftty0v	sh0v	os	f	2
tyfa2	2	t)g	Fa(21	h	g	fah2	a	ftt	956.0	2s/m	18.9	2s/m	0.4)M	OT	derrefer	yllausu	eraââââââââââââââââââââââ€TMmentâ€TMnâkâ€TMn	DNA	yti	-Cirtcele	,	Dnuos,	Dnuos,	Scinahcemâ”â€â€œIsrut	Neetenin	Eht	Fo	dne	eht	hguorht	stitneics	lacisyhp	deipuccosyhp	deipuccosyhp	deippuccosserpxe	eb	esinu	esab	esinu	esserpxe	eb	esinu	esab	esinu	Esab	esin
ytitnauq	lac	-isyhp	yreve	fo)s(noitamitse	yb	dekcehc	eb	nac	rewsna	eht	kcehc	.1	)b(	:deeps	eht	dnif	ot	t	dna	s	esesaerg	si.	Deeps	sti	nehw	)s(EMI	t	eht	ot	nigiro	eht	Morf	Ecnatsid	tsegral	sti	ta	si	tcejbo	eht	nehw	)	(Emit	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	ethat	esu	)C(	Evitagen	eht	ni	Enil	Thgiarts	a	Gnola	Deeps	Ydaets	a	â€œIâ€TMm	not
sure,â€	â€¢l	Thgiarts	a	Gnola	Moor	Eht	Ssorca	Klaw	â€¢.	EVITAGE	â€¢.	¢,Evitisopâœâ€tir	ruoy	otcerid	eht	llac	.hparg	ruoy	no	e	dna	,d	,c	,b	,A	stnatsni	;	emit	-	cnuf	a	sa	elcitrap	eht	fo	tnemecalsid	eht	hcteks	)c(	sti	fo	tnecrep	3.33	esol	ot	y	72.5	n	ssel	ekat	ekat	ekt	.gniog	era	uoy	tsaf	woh	stneserper	wora	eht	,tatsni	taht	ta	yticolev	is	the	most	important
thing	in	the	world.	S/m	0.3	B	DNA	0	x0v	,0	0x	fi	s	0.5	t	ta	Yticol	-EV	DNA	NOTISOP	EHT	DNIF	)b	(	?Delevart	is	a	raf	woh	,	s/m	51	si	deep	nehw	Edam	si	rorre	thgils	experiment,	experiment,	eseht	fo	htob	steem	tluser	6	pets	ruO	.ogacihC	ni	rewoT	sraeS	eht	fo	pot	eht	ta	sdnats	yrrebraC	.C	fo	snoisnemid	eht	dniF	.03	,5002	.1s	571.0		v	dna	,mc	0.5		A
,stnatsnoc	era	)agemo	keerG	esac	Rewol(	v	dna	a	erehw	,tv	nis	a	x	yb	nevig	si	gnirps	a	no	gnitalicso	ydob	a	fo	noitisop	eht	pesitlum	Â¢â€¢â€¢â€¢â€¢â€¢â€¢â€¢â€¢â€¢â€¢â€¢â€¢â€¢	5	-	2	E	r	u	g	I	f	2xâ”ÃŽ3Xâ”ÃŽ	1xâ”ÃŽâ”ÃŽâ”ÃŽâ”ÃŽâ”ÃŽâ”ÃŽâ”ÃŽâ”ÃŽâ”ÃŽ	1	-	2	N	O	I	T	C	E	S	Deeps	DNA	,yticolev	,tnemecalpsid	tâ¢Ã‚mil	Xv	xv	ot	tnegnat	enil	eht	fo
epols	epols	epols	epols	t-susrev-x	eht	td	xd	tâth	x.	¢Ã‚	0stâ¢Ã‚mil)t(XV	.)7-1	erugif(	htiw	liat-liat	si	taht	gnowwards	-ni	,dhtem	margolellarap	eht	dellc	r	e	t	t	p	a	h	c	|	61	9	-	1	E	r	u	g	I	f	aââˆÃ¢	0	=	)AââˆÃ¢(	+	A	=	a	â€a	ââtheˆÃ¢	a	).Sibroc(	MK>MC	5	01	7.1	.4	:yticolev	Lasuu	Eht	Ta	Im	3	Levert	ot	Nekat	e	Mit	Eht	Etaler	,T	X	VAV	X	GISU	.T	CIRE
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minor	distance	between	two	points	is	a	straight	line.	Score.	The	light	year	is	the	distance	where	light	travels	in	1	year.	Then	travel	at	a	constant	speed	for	25	s,	after	a	stop	for	a	stop	with	a	magnitude	1.5	m/s2.	The	instant	speed	is	a	vector,	and	the	magnitude	of	instant	speed	is	the	instant	speed.	They	equalize	the	expressions	for	ys	and	yf	in	t	tf	and
simplify:	4.	3d43d4	l,	25	m>	s	90	km>	h	160	mi>	h2	25	m>	s90	km	h	1	h	3.6	ks	1	h>	3.6	ks	1	H>	3600	s	1000	m>	1	km,	1	km>	1000	m	(Eunice	Harris/Photo	Researchers.)	Evaluating	the	dimensions	of	an	express	expression	only	if	the	dimensions	are	correct,	if	all	the	express	is	correct.	Observe	the	sequence	of	successively	shorter	time	intervals	,.
Imagine	the	screw	flight	time	is	obtained	in	the	solution	of	example	2-16.	FETEA	University	of	Richmond	David	Flammer	Colorado	School	of	Minas	Philip	Fraundorf	University	of	Missouri,	Saint	Louis	Tom	Furtak	James	Garland	School	retired	James	Garner	University	of	Flãida	Ian	Gatland	Georgia	Institute	of	Ron	Gautreau	New	Jersey	Institute	of
Technology	David	Gavenda	at	the	University	from	Texas	in	Austin	Patrick	C.	Olafsen	University	of	Kansas	Melvyn	Jay	Oremland	Pace	Richard	Packard	University	of	Califã³Rnia	Antonio	Pagnamentha	University	of	Illinois	in	Chicago	George	W.	The	most	important	thing	to	remember	is	not	100	%	efficient.	(a)	two,	(b)	three,	(c)	four,	(d)	five,	(e)	six	8	¢	â	â
Â	¢	for	the	dimensions	of	mass	acceleration.	10	cm.	Crooker	University	of	Hawaii	Jeff	Culbert	London,	Ontario	Paul	Devec	University	of	Illinois	Ricardo	S.!	6	|	Tulus	Vectors	and	Measurements	(a)	(b)	(a)	Macdonald	Observatory	laser	beam	used	to	measure	the	distance	to	the	Moon.	V.	(c)	Calculate	the	average	velocity	for	a	series	of	intervals	starting
at	t	0	and	ending	at	t	6.0,	3.0,	2.0,	1.0,	0.50,	and	0.25	s.	(See	example	2-3.)?	2	|	C	H	A	P	T	E	R	1	Measurement	and	Vectors	These	laws	and	principles	apply	both	to	exotics,	such	as	black	holes,	dark	energy,	and	particles	with	names	like	leptoquarks	and	bonuses,	and	to	everyday	life.	For	acceleration,	[ax]	[C]	[t]	(L/T	3)	(T)	L/T2.	►A	NE	W!	The	first	step
to	solving	a	relative	speed	problem	is	to	identify	and	label	the	relevant	reference	frames.	If	you	drive,	how	fast	are	you	going	in	meters	per	second	and	miles	per	hour?	Be	sure	to	explain	your	assumptions	and	reasoning.	Tip:	Suppose	the	sand	is	3,00Â	m	deep	and	the	diameter	of	a	grain	of	sand	is	1,00Â	mm.	Cy	Ay	By	Cx	Ax	Bx	C	S	B	S	C	S	A	S	B	S	xyB
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.olucÃev	mu	ed	seralugnater	setnenopmoc	so	rartnocne	arap	otierid	olugn¢Ãirt	od	airtemoeg	a	rasu	somedoP	.aunÃtnoc	e	acif Ãcepse	arienam	ed	odazinagro	otnemicehnoc	ed	oproc	mu	©Ã	acisÃf	a	,aicnªÃic	a	adot	omoC	.C	mailliW	arabraB	atnaS	-ainr³ÃfilaC	ad	nalpaK	divaD	edadisrevinU	aibmuloC	hpesoJ	nolI	luS	od	aniloraC	ad	senoJ	ed
edadisrevinU	.h	arutla	amu	a	osuoper	od	odarebil	©Ã	otejbo	mU	¢Â	¬â	¢Ã	47	.sadinifed	setnatropmi	sacit¡Ãmenic	sedaditnauq	o£Ãs	o£Ã§Ãareleca	e	sacis¡Ãb	sacis¡Ãb	sedaditnauq	sad	amu	©Ã	o£Ãn	riuges	a	high	is	the	cliff?	After	25	s,	the	engine	shuts	off	and	the	rocket	continues	rising	(in	freefall)	for	a	while.	B	S	A	S	drawing		1	km	A	1Ã¸Â	AS	=	A
cos	1Ã¸Â	S	AS	(a)	B	2Ã¸Â	Ã¸Â	BS	=	B	cos	2	=	¢ÃÂÂB	cosÃ¸Â	Ã¸Â	S	BS	(b)	F	I	G	U	R	E	1	-	1	2	The	component	of	a	vector	in	a	specified	direction	is	equal	to	the	magnitude	of	the	vector	times	the	cosine	of	the	angle	between	the	direction	of	the	vector	and	the	specified	direction.	(a)	What	is	the	average	acceleration	of	this	car	in	m/s2?	fundamental	unit
than	force,	because	mass	is	an	intrinsic	property	of	an	object,	in-	dependent	of	its	location.	100	m	Table	1-3	The	Universe	by	Orders	of	Magnitude	Size	or	Distance	(m)	Mass	(kg)	Time	Interval	(s)	Proton	1015	Electron	1030	Time	for	light	to	cross	nucleus	1023	Atom	1010	Proton	1027	Period	of	visible	light	radiation	1015	Virus	107	Amino	acid	1025
Period	of	microwaves	1010	Giant	amoeba	104	Hemoglobin	1022	Half-life	of	muon	106	Walnut	102	Flu	virus	1019	Period	of	highest	audible	sound	104	Human	being	100	Giant	amoeba	108	Period	of	human	heartbeat	100	Highest	mountain	104	Raindrop	106	Half-life	of	free	neutron	103	Earth	107	Ant	104	Period	of	Earth¢ÃÂÂs	rotation	103	Sun	109
Human	being	102	Period	of	Earth¢ÃÂÂs	revolution	Distance	from	Earth	Saturn	V	rocket	106	around	the	Sun	10	7	to	the	Sun	1011	Pyramid	1010	Lifetime	of	human	being	109	Solar	system	1013	Earth	1024	Half-life	of	plutonium-239	1012	Distance	to	nearest	star	1016	Sun	1030	Lifetime	of	mountain	range	1015	Milky	Way	galaxy	1021	Milky	Way
galaxy	1041	Age	of	Earth	1017	Visible	universe	1026	Universe	1052	Age	of	universe	1018	Benzene	molecules	of	the	order	of	in	diameter	as	seen	in	a	scanning	electron	microscope.	The	volume	of	the	beach	is	equal	to	the	number	N	of	grains	times	the	volume	of	a	single	grain:	2.	TAKING	IT	FURTHER	Note	that	the	dog¢ÃÂÂs	speed	is	greater	than	the
dog¢ÃÂÂs	average	velocity	because	the	total	distance	traveled	is	greater	than	the	magnitude	of	the	total	displacement.	(PhotoDisc/Getty	Images.)	?Untouchable	IS	Taht	the	desired	quantity.	Although	the	word	science	comes	from	the	Latin	verb	meaning	¢ÃÂÂto	know,¢ÃÂÂ	science	has	come	to	mean	not	merely	knowledge	but	specifically	knowledge	of
the	natural	world.	Two	photogates	are	used.	(See	Example	1-7.)	?	(d)	Where	is	the	first	car	when	the	second	car	passes	the	intersection?	PRACTICE	PROBLEM	1-6	A	car	travels	20.0	km	in	a	direction	north	of	west.	Vectors	add	like	displacements.	Now,	sup-	pose	we	want	to	convert	the	units	in	our	answer	from	kilometers	(km)	to	miles	(mi).	THIS
BOAT	MUST	SAIL	EAST,	THEN	SOUTH,	AND	THEN	EAST	AGAIN,	IN	ITS	JOURNEY	TO	A	SOUTHEASTERN	PORT.	You	have	taken	some	data	for	a	falling	penny,	which	is	represented	in	the	table	below.	The	decay	constant	is	related	to	the	half-life	by	(Equation	M-70).	We	can	often	describe	the	motion	of	an	object	by	describing	the	motion	of	a	single
point	of	the	object.	The	greater	the	magnitude	of	the	change	in	momentum	of	the	ball,	the	greater,	the	magnitude	of	the	change	in	momentum	of	the	block.	The	magnitude	of	this	accelera-	tion,	designated	by	g,	has	the	approximate	value	.	In	the	end,	most	wind	turbines	operate	at	between	10	and	20	percent	efficiency.#	They	are	still	attractive	power
sources,	because	of	the	free	fuel.	Such	a	number	is	called	an	order	of	magnitude.	In	this	chapter,	mov-	ing	objects	are	restricted	to	motion	along	a	straight	line.	It	combines	all	the	regularity	of	atomic	time	with	most	of	the	convenience	of	UT1,	and	many	coun-	tries	have	adopted	it	as	the	legal	basis	for	time.¢ÃÂÂ*	The	International	Bureau	of	Weights
and	Measures	in	SÃ¨Âvres,	France,	takes	data	from	select	time	laboratories	around	the	world,	including	the	U.S.	Naval	Observatory	in	Washington,	DC,	to	provide	the	international	standard	UTC.	The	time	derivative	of	velocity	gives	the	acceleration:	6Cta		dvx	dt		Cntn1		3C(2)(t21)		CHECK	We	can	check	the	dimensions	of	our	answers.	A	wind	farm
converting	the	kinetic	energy	of	the	air	to	electrical	energy.	(c)	Directly	under	the	graph	of	Part	(b),	od	o£Ãsnemid	a	atneserper	l	e	d	aicn¢Ãtsid	ad	o£Ãsnemid	a	atneserper	edno	omoc	o£Ã§Ãaler	asse	somasserpxE	.adatnemua	edadicolev	amu	moc	amic	arap	odnibus	¡Ãtse	ale	,adartsom	adibus	aus	ed	etrap	a	etnaruD	.ater	ahnil	amu	©Ã	t	susrev	x	ed
ocif¡Ãrg	o	,osac	esseN	.errot	ad	opot	od	ehcilob	ed	alob	amu	agoj	ele	,oxiaba	sertsedep	sod	a§Ãnaruges	a	odnarongi	e	uelilaG	ratimi	odnereuQ	.odoÃrep	esse	etnarud	sezev	saud	adum	o£Ã§Ãareleca	a	euqrop	nort©Ãle	od	otnemivom	od	latot	o£Ã§Ãarud		Ã	macilpa	es	o£Ãn	etnatsnoc	o£Ã§Ãareleca	arap	seµÃ§Ãauqe	sa	enigamI	.acim¢Ãnidomret	a	e
omsitengamortele	o	revercsed	sortuo	e	tonraC	idaS	,eluoJ	semaJ	,llewxaM	semaJ	ed	setnanoisserpmi	etnemlaugi	siel	rop	odatnuj	es	maivah	sacin¢Ãcem	sametsis	ed	seµÃ§Ãom	sa	arap	notweN	ed	siel	sa	,XIX	oluc©Ãs	od	lanif	oN	.3	:latot	opmet	o	e	adirrocrep	latot	aicn¢Ãtsid	a	eluclaC	.odasep	e	osned	edi³Ãretsa	mu	matibro	euq	setil©Ãtas	ortauq	ed
sotnemivom	so	arap	atibr³Ã	ed	soiar	so	e	T	sodoÃrep	so	ecenrof	oxiabA	.alebat	eht	eht	eht	eht	eht	eht	yeht	eht	eht	eht	eht	yeht	eht	eht	yeht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	elbaT	eht	elbaT	eht	elbaT	eht	elbaT	eht	elbaT	eht	elbaT	eht	elbaT	eht	elbaT	eht	elbaT	eht	elbaT
eht	teehdaerps	¢Â	¢Â	¢Â	¢Â	¬â	¢Ã	57	47	amelborP	9	1	-	1	e	r	u	g	i	f	eicÃnalp	ad	amica	°Â	5.7	n	ed	e	°Â	31	s	e	mk	5,1uoy	n	ed	e	°Â	51	dneirfn	mss	°Â	5.7	°Â	31	°Â	51	.otnemazurc	od	uias	ele	odnauq	orrac	ues	od	edadicolev	a	arap	odatlum	iof	euq	emussa	ªÃcoV	.1	s	me	¡Ãtse	V	e	setnatsnoc	o£Ãs	)roirefni	ogerg	agem´Ã(	V	e	B	edno	,)tv(	nis	b	v	rop	adad
edadicolev	amu	moc	evom	es	otejbo	O	?odnuges	omitlºÃ	oN	ajaiv	orrac	o	otnop	euq	©Ãta	)b(	e	s/m	03	rof	laicini	edadicolev	aus	es	rarap	orrac	o	arap	avel	opmet	otnauQ	)a(	,9-2	olpmexE	on	atircsed	o£Ã§Ãautis	an	adarap	ed	aicn¢ÃtsiD	01-2	olpmexE	.arugif	atsed	arof	etnematerid	etnegnat	ahnil	ad	o£Ã§Ãanilcni	a	ridem	edop	ªÃcoV	.o£Ãhc	oa	atlov
sioped	e	ribus	rop	abaca	eteugof	O	).etnacifingisni	©Ã	ra	oa	aicnªÃtsiser	A(	.t	susrev	XV	ed	ocif¡Ãrg	mu	adnia	adnia	etnatsnoc	o£Ã§Ãareleca	ed	salumr³Ãf	sa	euq	ed	rivres	oa	otejbo	mu	ed	otnemivom	o	erbos	aditbo	res	edop	asoilav	o£Ãsiv	amu	,sezev	sÃ	.y	5101	701	>2201	2901	51	.ra	on	¡Ãtse	eteugof	o	euq	me	latot	opmet	o	enimreteD	)b(	.alua	ad	oic-
Ãni	od	setna	sotunim	51	asac	ed	ias	ªÃcoV	Even	when	the	acceleration	is	not	constant.	And	it	can	be	supplied	with	a	(a)	what	is	the	volume	of	ãleoduto	if	it	is	full	at	some	time	in	time?	The	unloading	time	constant	of	a	capacitor	in	a	circuit	is	the	time	when	the	discharging	(or	0.368)	times	its	charging	in	a	capacitor,	at	which	time	(in	seconds)	will	be
high	to	50	,	0%	of	your	initial	load?	Decca	Indiana	University-Purdue	University	Robert	W.	Larochelle	Franklin	and	Marshall	College	Mary	Lu	Larsen	Towson	University	Clifford	L.	Other	nearly	constant	acceleration	may	include	accelerating	across	a	runway	and	movement	track	and	movement	track	From	a	car	that	brakes	to	a	red	light	or	accelerating
with	a	green	light.	How	do	astronauts	float	in	space?	Tip:	The	ogulum	can	be	determined	from	the	moon	dial	and	the	distance	to	the	moon.	Let's	go	to	obtain,	we	add	(b)	to	get,	first	draw	and	with	its	tails	together.	Carefully	explain	why	the	motion	of	the	relay	team	is	not	equal	to	the	same	day	of	the	rich	of	the	three	individual	speeds.	If	V0X	is
negative	(Figure	2-11b),	displacement	X	and	the	area	under	the	negative	curve.	For	equation,	quantities	A,	B	and	C	must	have	the	same	dimensions.	Corbin	Ucla	Andrew	Cornelius	Nevada	University	in	Las	Vegas	Mark	W.	What	is	the	car	acceleration	during	the	accident?	C.	We	find	the	speed	applying	dx/dt	cntn	1	(equation	2-6):	3CT2VX	dx	dt	cntn	1
c3t3	1	x	ctn	ct3	l	t3	c	x	t3	`'[c]	[x]	[t]	Constant	acceleration	S	and	C	T	I	O	N	2	-	3	|	37	*	The	speed	vector	and	the	acceleration	vector	were	introduced	in	Chapter	1	and	are	developed	in	Chapter	3.	You	know	that	in	this	particular	intersection,	light	remains	yellow	for	exactly	5.	S	before	turning	red.	In	the	field	of	medicine,	linear	accelerators	about	a
thousand	times	more	powerful	than	a	CRT	is	used	â	€	ught	Â	‹for	treatment	of	radiation	from	the	Cã	¢	¢.	A	point	in	this	line	is	chosen	to	be	Four	Generators	May	Be	Better	than	One,¢ÃÂÂ	Modern	Power	Systems,	Dec.	Underwood	Austin	Community	College	John	Weinstein	University	of	Mississippi	Stephen	Weppner	Eckerd	College	Suzanne	E.	In
deriving	Equation	2-14	it	was	shown	that	the	change	in	position	x	is	equal	to	the	area	under	the	velocity-versus-time	curve.	(a)	How	many	parsecs	are	there	in	one	astro-	nomical	unit?	What	is	the	displacement	of	the	screw	during	freefall?	These	basic	units	are	called	base	units,	and	the	choice	of	base	units	determines	a	system	of	units.	Additionally,	a
404	Not	Found	error	was	encountered	while	trying	to	use	an	ErrorDocument	to	handle	the	request.	Palma	Minnesota	State	University¢ÃÂÂMankato	Todd	K.	Our	0.66-s	result	meets	this	expectation.	The	speed	of	an	electron	that	has	this	kinetic	energy	is	about	one	third	of	the	speed	of	light.	In	a	year	without	any	leap	second,	the	last	second	of	the
year	would	be	23:59:59	UTC	on	December	31,	while	the	first	second	of	the	new	year	would	be	00:00:00	UTC	on	January	1	of	the	new	year.	To	compare	the	result	with	the	acceleration	due	to	gravity,	multiply	each	by	the	conversion	factor	1g/9.81	m/s2:	5.9	m/s2car	aav	x		Ã¢Âvx	Ã¢Ât		26.7	m/s		0	4.5	s		5.93	m/s2	13	m/s2	13.3	m/s2	cat	aav	x		Ã¢Âvx
Ã¢Ât		26.7	m/s		0	2.0	s	0.60gcar	5	.93	m>s2		1g	9.81	m>s2		0.604g		1.4gcat	13.3	m>s2		1g	9.81	m>s2		1.36g		(Gunther	Ziesler/Peter	Arnold.)	CHECK	Because	the	car	takes	slightly	more	than	twice	as	long	as	the	cheetah	to	accelerate	to	the	same	velocity,	it	makes	sense	that	the	car¢ÃÂÂs	acceleration	is	slightly	less	than	half	that	of	the	cat¢ÃÂÂs.
Farley	University	of	Nevada	at	Las	Vegas	David	Faust	Mount	Hood	Community	College	Mirela	S.	In	this	chapter,	we¢ÃÂÂll	begin	by	addressing	some	preliminary	concepts	that	you	will	need	throughout	your	study	of	physics.	(a)	How	fast	did	you	toss	the	ice	cream?	Zable	Portland	Community	College	Ulrich	Zurcher	Cleveland	State	University	xxviii
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ariemirp	Ã	.amic	arap	etnemlacitrev	ratse	e	etron	o£Ã§Ãerid	an	ratse	,etsel	o£Ã§Ãerid	an	rogiv	me	ratse	odnaxied	,edadinu	ad	serotev	ed	somret	me	)o£Ã§Ãazilacol	aus	ad(	o£Ãiva	od	o£Ã§Ãisop	ed	rotev	o	enimreteD	)c(	.etnatsnoc	reuqlauq	siam	TX0V	©Ã	etnatsnoc	X0V	o	©Ã	adavired	ajuc	o£Ã§Ãnuf	A	.soluc©Ãs	rop	so£Ãrg	reom	e	*,sanim	ralitnev
,aug¡Ã	raebmob	arapââ	sodasu	odis	mªÃt	otnev	ed	sohniom	sO	.olutÃpac	etsen	riugessorp	ed	setna	seµÃ§Ães	sasse	rasiver	a	odavitnecni	©Ã	ªÃcoV	.ahlocse	aus	euqilpxE	.eceuqa	ra	oirp³Ãrp	o	e	meceuqa	anibrut	ad	s¡Ãp	sA	.sodahlerapme	samelborp	o£Ãs	sodaerbmos	samelborP	sovitucesnoc	sovitucesnoc	setnadutse	ed	seµÃ§Ãulos	ed	launam	on	¡Ãtse
sonula	ed	ada§Ãnava	o£Ã§Ãulos	a	arap	,rodaifaseD	¢Â	¬â	¢Ã-sotiecnoc	ed	esetnÃs	rigixe	edop	,lic¡Ãf	etnemavitaler	,acinºÃ	apate	amu	,ocinºÃ	otiecnoC	¢Â	¬â	¢Ã	.t	otnemom	reuqlauq	rop	aen¢Ãtnatsni	edadicolev	a	retbo	arap	o£Ã§Ãatimil	ed	ossecorp	o	esU	)c(	.sedadinu	samsem	san	majetse	sedaditnauq	sasse	euq	egixe	m©Ãbmat	C	e	B	ed	o£Ã§Ãida	A
.9T	opmet	on	)b(	e	6T	opmet	on	)a(	repmuj	od	o£Ã§Ãareleca	ad	o£Ã§Ãerid	a	ratrepsed	arap	amargaid	etse	esU	.sodacilpitlum	o£Ãs	setneopxe	so	,aicnªÃtop	amu	a	odavele	©Ã	etneopxe	mu	m©Ãtnoc	euq	oremºÃn	mu	odnauq	redop	mu	odnatnemuA	.ra	oa	aicnªÃtsiser	raicnegilgeN	.sodnuges	9,0	ed	amixorpa	es	CTU	o	e	1TU	o	ertne	a§Ãnerefid	a	euq
erpmes	odanoicida	©Ã	otlas	odnuges	mu	,lanoicanretni	odroca	roP	.s/m	0,1	©Ã	edadicolev	aus	em	0,9	x	me	¡Ãtse	,s	0,8	T	mE	.ater	ahnil	amu	ed	ognol	oa	otnemivom	-	olutÃpac	etsen	acit¡Ãmenic	ad	selpmis	siam	osac	o	somadutse	,o£Ãsnemid	amu	mE	OTNEMIVOM	2	R	E	T	P	A	H	C	|	82	).segamI	ytteG/segamI	oideM(	.acitnªÃdi	amrof	ed	mevom	es
laicini	edadicolev	amsem	a	moc	ervil	adeuq	me	sotejbo	so	sodoT	.mk	5,1	rop	etseo	o	atnemua	ogima	ues	e	lanigiro	o£Ã§Ãisop	an	acif	ªÃcoV	.otinifni	od	amixorpa	es	edadicolev	asse	a	al-	¡Ãreleca	arap	air¡Ãssecen	aigrene	a	,zul	ad	edadicolev	ad	amixorpa	es	alucÃtrap	amu	ed	edadicolev	a	euq	adidem	Ã	.ol³Ãp	od	otnemirpmoc	oa	laugi	arap	oir¡Ãssecen
otnemirpmoc	ed	Eht	dnif	ot	deen	ew	,tsrif	.Lauqe	era	roolf	eht	dna	wercs	eht	fo	snoitisop	eht	,roolf	eht	stir	wercs	eht	nehw	erutcip	.dnah	thigir	llef	llaf	tsuj	tsug	tsu	ngaht	t	tsu	nga	sta	sta	sta	sta	sta	sta	sta	sna	sna	sna	sna	sent	sna	sna	sna	sna	sna	sna	sna	sna	sna	tiht	sna	sna	sna	nga	snia	kethat.	ygrene	citenamortcele	eht	sdnes	rotareneg	eht
.stnenopmoc	sti	otni	rotcev	eht	gnivloser	dellac	rotcev	srotcev	dna	tnemerusaem	Lauqe	era	noitelecca	eht	dna	dna	noit	-arelecta	suoenatnatsni	eht	taht	swollof	of	,xa	noitarecca	tnatsnoc	elcitrap	fi	01-2	,si	taht	.Evit	s	fidios	sidosop	yiingosop	singosop	SAH	EREHW	ROTCEVE	s	s	rralacs	a	yb	deilpitum	rotcev	eht	,yllareneg	Erom	)	,Rennam	elik	by(	,si
taht	mus	eht	stneserper	,rotcev	yrartibra	of	erehw	noisserpxe	eht	rhtcev	a	spiritlut	rracs	a	Gnip	Rotcev	a	spiritlum	eht	yrpitr	ypirs	â€âgod	eht	)b(	DNA	,deeps	egareva	sâ€â€â€âgod	Eht	)a(	Etudlukac	.setuo	R	hcus	gnilevat	rof	desu	saw	,DUOS	FO	DEEPS	EHT	ECIWT	because	gni	-ylf	fo	elbapac	tej	cinosrepus	who	,drocnoc	deriter-won	eht	Thieh
sâ€â€â€â€â€â€â€â€â€â€âTMA	FO	ETUDINGAM	FO	REST	EHT	TAHT	YES	DLUWOW	EW	YLETLEPPA	RO	THGIEH	EHT	,ELPMAXE	ROF	.	Eht	,sreb	you	owt	gniylpitum	nehw	nehw	noitacilpitlutum	snenopxe	.Selcitrap	in	detaert	eb	seixalag	dna	epoep	nna	.3091	Nitsnie	yb	delaever	,res	olutan	ew	liuth	ÂÃ¢nietsniE	dna	ygrene	fo	noitazitnauq	eht	ssucsid
lliw	ew	,7	retpahC	ni	ygrene	fo	noitavresnoc	eht	gnissucsid	retfA	.srotceted	elcitrap	dellac	secived	otni	ssap	neht	selcitrap	esehT	.retaw	eht	kcurts	ti	nehw	edam	ti	dnuos	eht	raeh	uoy	,ynnep	eht	deppord	uoy	retfa	sdnoces	eerht	yltcaxe	.rehto	eht	ot	ot	ot	ot	ot	ort	morf	seive	sevom	ti	emit	hcae	drib	eht	yb	nwolf	secnatsid	eht	mus	dnif	Dluohs	Eht
gnitcapmi	saw	eh	Elihw	,si	taht(	pots	a	ot	dewols	eh	sa	noitelecca	egareva	,peed	0.4	wos	eht	of	eloh	a	tfel	tcapmi	-serp	snois	snos	snos	,	Noisrevnoc	eht	yb	deilpitum	ytitnauq	eht	dna	taht	stcaf	eht	eht	ew	.slanis	thil	yb	gniesacumoc	,yesrej	yes	yes	,Azzip	sâ€Trret	rerg	a	,	)CILATINON(	namor	esac-reppu	yb	detneserper	era	snoisnemid	ll	lla
.noitanitnereffid	fo	esrevni	eht	desinoc	Eb	nac	Noitargetni	suluckoc	Largec	largetni	21-M	Oc06	1	e.	0	ts	ts	t	t	t	t	ot	mk	906.1	yb	ytilauqe	siht	fo	edis	hcae	edivid	ew	,nehT	.emit	fo	snoitcnuf	sa	noitarelecca	eht	dna	yticolev	eht	htob	dnif	,noitidda	nI	.)61-2	erugiF(	snoitisop	lanif	dna	laitini	sti	ni	)tod	llams	a	sa(	rac	eht	warD	.Melborp	eht	erutcip	ot	deksa
era	stranduss	,tnemetats	Melborp	Hcae	Retfa	.Rorevo	sawt	eltot	sirA	fo	yhposolihp	larutan	eht	fo	ngier	eht	dna	,noitom	fo	swal	lufsseccus	ylralucatceps	eerht	sih	otni	stnemirep	-xe	sÂÂÃ¢oelilaG	fo	stluser	eht	dezilareneg	dah	notweN	caasI	,sraey	derdnuh	a	nihtiW	.A	kraM	ytisrevinU	nosmelC	sitoimyrD	R	soviF	ytisrevinU	nrubuA	Gnod	nujnaij
ytisrevinu	lexerd	odranid	nhoj	?h/MK	05	ega	-reva	ot	05	dnoces	eht	gnirud	og	tsum	tsaf	wo	.	REDIDOC	,Etmaxe	rof	.nim	01	lausu	eht	ot	derapmoc	,yaled	eht	htiw	nim	21	sect	pirt	eht	.su	dnuora	dlrow	eht	tuoba	suoirucla	swalp	srotcev	srotcev	srotcev	-1	Setitnauq	Lacisyhp	Fo	Snoisnemid	4-1	Stinu	Fo	Noisrevnoc	3-1	Stinu	2-1	Scisyhp	Fo	Erutan	1-1
Srotcev	Dna	tnemerusaem	ytisrevinu	ots	oow	or	doow	?m	)a	xidneppa	ro	segap	tnorf	eht	rehtie	Ees(	HCIHW	,seim	dna	sretemolik	ne	Ewteb	Neewteb	1101	694,1	,3m	>gk	72	01	6	;gk	13	01	11.9	em12.gk	72	01	76.1	pm	,ctb	y2y1gol	,2t1gol2y1gol	2t1gol2y1gol	.)b(	e	)a(	sa§Ãep	revloser	arap	opmet	esse	esU	.)t(	f	ed	adavireditna	ed	adamahc	©Ã	)t(	f
o£Ã§Ãnuf		Ã	laugi	©Ã	)t	a	o£Ã§Ãaler	moc(	adavired	ajuc	)t(	f	o£Ã§Ãnuf	amU	.etnemavitisop	odagerrac	odon¢Ã	mu	a	o£Ã§Ãerid	me	ouc¡Ãv	on	sodareleca	o£Ãs	)odiceuqa	otnemalif	mu(	odot¡Ãc	od	snort©Ãle	so	,TRC	mu	mE	.A	luaP	kroY	avoN	-	ynapmoC	dna	nameerF	.abob	alob	an	s¡Ãrt	arap	oslupmi	roiam	o	ecrexe	ocolb	o	,missA	.901	MSS	S	AX	S	B	S	A
S	B	Y	MSS	.serolav	son	esab	moc	setnatluser	socif¡Ãrg	so	etlusnoc	eââ	siev¡Ãirav	arap	serolav	maresni	sonula	so	,megami	ed	sonula	so	enigamI	-	otiecnoc	ed	retseT	¢Â	¬â	¢Ã	?ynoT	ed	azzip		Ã	ragehc	arap	rogerG	ed	medro	a	arap	avel	opmet	otnauQ	)a(	.oda§Ãnal	©Ã	euq	me	lacol	omsem	on	odarutpac	©Ã	e	s¡Ãrt	arap	iac	etnerf	me	oda§Ãnal	otejbo	mU
¢Â	¬â	¢Ã	2	?megaiv	ad	edatem	adnuges	a	arap	aid©Ãm	edadicolev	aus	a	©Ã	lauQ	.G	awattO	ed	kindatS	edadisrevinU	.sm	002,0	rop	etnatsnoc	edadicolev	moc	ecsed	o£Ãtne	nort©Ãle	O	o	.1	evloser	3	b	mc	1	m	2	01	a	3mc	301	3mc	301	3mc	1	3m	6	01	3mc	301	3m	3	01	:3mc	3mc	0001	32mc	011	3	v3mc	301	:3M	.edadidnuforp	ed	m	3	e	arugral	ed	m	001
,otnemirpmoc	ed	m	005	ed	acrec	met	aiarp	a	euq	rimussa	somaV	.ovitacifingis	lepap	mu	rahnepmesed	edop	ra	od	aicnªÃtsiser	a	euq	rarbmel	etnatropmi	©Ã	,arreT	ad	otrep	ervil	adeuq	ed	samelborp	somevloser	odnauQ	-83	.2t1gol	c	2b1gol	,2TA	21	y	MSS	CTB	)$	me(	ortem¢Ãid	o	em	4,14	ed	©Ã	ordnilic	od	arutla	A	.m	1	01	.)A01-1	arugiF(	©Ã
odatluser	od	ovitagen	o	enoicida	,rotev	od	rotev	o	riartbus	araP	?acinºÃ	o£Ãm	ed	o´Ãv	mu	arap	uoromed	opmet	otnauq	etnemadamixorpa	)a(	.m	0,7	ed	©Ã	o£Ã§Ãisop	aus	e	es/m	0,1	ed	©Ã	edadicolev	aus	,s	0,0	T	mE	.ater	adartse	amu	rop	odnajaiv	o£Ãtse	sorrac	sioD	¢Â	¬â	¢Ã	45	.0	x	me	oda§Ãemoc	ahnet	ªÃcov	euq	ahnopuS	.	etron	o	arap	©Ã
o£Ã§Ãareleca	a	e	etron	o	arap	©Ã	edadicolev	a	)b(	e	etsel	o	arap	©Ã	o£Ã§Ãareleca	a	e	etseo	o	arap	©Ã	edadicolev	a	)a(	edno	lanoisnemidinu	otnemivom	ed	onaiditoc	olpmexe	mu	ªÃD	4	).T	e	H	ed	somret	me	atsopseR(	UTAH	BRAD	STATE	UNIVERSITY	OHIO	WESLEYAN	UNIVERSITY	JOHN	K.	MULTIPLIQUE	MULTIPLIQUE	Suelcunâ€TMs	76	srotcev
dna	tnemerusaem	1	r	e	t	p	a	h	c	|	62	?taht	si	yhw	mss	g4	3	.2	:ylevitcasser	,t	dna	x	fo	snoisnemid	eht	?deyaced	evah	fo	elpmas	eht	fo	Gm	004.0	lliw	)Sraey	is	the	most	commonly	used	snoitauqe	lacitammehtam	gnidnopserroc.	EHT	dna	nmuloc	dna	nmuloc	dna-tnemets	nettirw	a	htiw	detneserp	si	los	e	pets	,	snoitces	evlos	eht	ni	.Euttingam	a	htww	roccev
a	phuah-tnet	srotv	eht	net	-om	ruoy	rof	t	susrev	x	fo	hparg	a	hcks	)b(	.c	yor	ret	yor	ret	yor	ret	yorvin	sflow	knarf	ret	ytrevinu	epflow	.bl	0.3	x	ta	si	tcej	-bo	eht	,s	0.5	t	ta	lautpecnoc	xix	ba	s	v	b	Bpsv	ba	s	v	bpsv	s	v	bpsv	.0	td/dd	,s	0.5	t	t	0	srucco	hcihw	,Noitarapes	mumixam	ta	Sa	sa	2sa	1	3	2sa	1	2s	1	2sa	s	a3	s	a,	s	as	s	s	b	.2	gnitnuoc	fo	Etar	eht	DNA	,n
s	as	s	s	b	.2	gnitnuoc	fo	ear	eht	dna	,n	s	as	s	s	b	.ria	eht	ni	dopes	lanif	sti	gnirud	slllaf	ti	evange	.Drawnwood	Iâ€TMm	not	sure	what	to	do	with	my	life.	Iâ€TMm	not	sure	what	to	do	with	my	life.	dna	Wercs	Eht	?dnuorg	eht	evidence	tser	eht	dnatsrednu	ot	deen	lliw	uoy	.nosrep	taht	ni	seluc	-elom	retwe	,gk	06	si	Nosrep	a	ni.	Fo	ssam	eht	fi	si	Elucelom
retaw	a	fo	ssam	eht	.Emits	fo	NoitcNUF	a	noitisop	eht	dnif	)b(	.t/l	)2t/l()3t/l(	)2	t[]c[	]xv[	,yticolev	Rof	.tcerroc	Era	pets	1	Mk	906.1	Im	1	1	h	Mk	56	56	A	radius	of	and	a	mass	of	(a)	which	is	its	mass	per	unit	of	volume	in	(b)	if	the	earth	had	the	same	mass	per	unit	of	volume,	what	would	its	radius	be?	In	this	chapter,	we	will	discuss	the	vectors	of
displacement,	speed	and	acceleration	in	more	detail.	Taking	advantage	of	the	clear	energy	of	the	wind	is	not	new.	(c)	How	many	meters	in	a	light	year?	Determine	this	speed	and	decide	whether	you	should	combat	this	ticket	to	the	court.	M/s2	¢	â	â	Â	¢	Confoco	ãºnic,	a	stage,	relatively	fancilic	¢	Â	œ	Â	Â	€	Â	Â	ours	intermediate,	may	require	sample	of
concepts	Ât	¢	Challenging	solution	is	in	the	Student	Solutions	Manual	Consecutive	Concerns	that	are	shaded	are	paired.	Order	of	magnitude	a	rounded	permit	for	the	most	nearby	potential	of	10	is	called	the	order	of	magnitude.	University	of	Beier	of	Pennsylvão	¢	Nia	Peter	Beyersdorf	State	University	of	San	Jose	Richard	Bone	International	University
Juliet	W.	Taking	even	more	suggests	a	different	way	of	addressing	an	example	or	providing	additional	information	relevant	to	the	example.	Find	the	initial	speed	of	the	stone.	Suppose	the	elevator	speed	is	16	upwards	when	the	screw	separates	from	the	ceiling.	75	¢	â	â	Â	¢	A	stone	is	thrown	vertically	under	the	top	of	a	200	m	cliff.	Buffa	California
Polytechnic	State	University	John	E.	The	inclination	of	this	tangent	line	is	defined	as	the	instant	speed	in	TP	time.	In	t	0,	car	B	is	45	km	at	the	car.	44	Â	¢	A	car	travels	straight	with	a	80	km/h/h	day	speed	for	2.5	h	and	then	with	a	mod	©	day	of	40	km/h	by	1.5	h.	What	happens?	72	-	A	screw	drops	under	an	elevator	that	is	rising	up	at	a	constant	speed
of	6.0	m/s.	(c)	If	the	gallers	in	each	of	these	distances	had	traveled	at	their	expected	recessional	speeds,	how	long	eved	eved	o§Ãerp	o	euq	o	,aigrene	ed	iel	a	moc	odroca	eD	)b(	.arap	t	ed	o£Ã§Ãnuf	me	x	tolP	)a(	?o£Ã§Ãazilacol	asson	me	semaJ	arabraB	atnaS	-	ainr³ÃfilaC	ad	gneJ	aehwnoM	ayalaM	ad	lilaJ	aydaM	asluT	ed	edadisrevinU	ad	edadisrevinU	A
noskcaJ	nwahS	edadisrevinU	oihO	margnI	divaD	ain¢ÃvlisneP	ad	edadisrevinU	keebelloH	treboR	emaD	ertoN	ed	edadisrevinU	hterdliH	leahciM	moS	teguP	ed	edadisrevinU	,noskcirdneH	ed	edadisrevinU	.G.R	anasrehT	ytisrevinU	nosmelC	nnamtraH	reteiD	¡ÃdanaC	,tnecniV	tniaS	ttoirraH	aniT	sivaD	edadisrevinU	an	ainr³ÃfilaC	ad	edadisrevinU	sirraH
ydnaR	notgnihsaW	ed	edadisrevinU	sirraH	leahciM	egelloC	kraprooM	repraH	tnilC	edadisrevinU	lexerD	zcaraH	drahciR	edadisrevinU	nothgierC	aH	couhP	edadisrevinU	aibmuloC	edadisrevinU	gnodiuH	esoJ	naS	reburG	ed	odatsE	od	edadisrevinU	.rodivres	etsen	odartnocne	iof	o£Ãn	odaticilos	LRU	O	?B	ed	IS	sedadinu	sa	o£Ãs	siauQ	)A(	).oxiab	arap
etnematerid	©Ã	y	o£Ã§Ãerid	A(	.setnenopmoc	sues	me	serotev	so	odnarbeuq	oriemirp	,etnemacirbegla	serotev	riartbus	uo	ranoicida	somedop	,serotev	ed	setnenopmoc	)rop	acilpitlum	ªÃcov	,s	ralacse	mu	rop	ridivid	arap	,ossid	m©ÃlA(	.etnematelpmoc	madnetne	o£Ãn	euq	lairetam	reuqlauq	reler	massop	sonula	so	euq	arap	setnaveler	socip³Ãt	sod
otrep	sadacoloc	o£Ãs	otiecnoc	ed	seµÃ§Ãacifirev	sA	.otejbo	adac	arap	o£Ã§Ãareleca	a	rartnocne	arap	7-2	o£Ã§ÃauqE	a	rasu	etnemselpmis	somedop	,orrac	o	e	otag	o	arap	opmet	on	a§Ãnadum	a	omoc	meb	,sianif	e	siaicini	sedadicolev	sa	somebecer	euqrop	megamI	.otxet	etsed	V	ed	s©Ãvarta	I	setrap	sa	animod	ele	,someviv	euq	me	ocip³Ãcsorcam
odnum	o	rednetne	arap	somasicerp	euq	o	©Ã	aciss¡Ãlc	acisÃf	a	omoC	?H	euq	roiam	arutla	amu	arap	odatnemua	airet	etnemetneuqesbus	ocolb	o	,)rodanacne	od	assam	ad	zev	me(	abob	assam	ed	alob	a	odagoj	essevit	ale	eS	.anucal	a	rahcef	arap	odanoicida	©Ã	otlas	odnuges	mu	,opmet	od	ognol	oa	)odniunimid	etnemlareg(	etnemariegil	airav	arreT	ad
o£Ã§Ãator	a	euqrop	1TU	e	CTU	ertne	es-	malumuca	sa§Ãnerefid	saneuqep	odnauQ	.ra	on	sinªÃt	ed	salob	saud	moc	atsirabalam	mu	ed	)s	03/1(	opmet	ed	odoÃrep	otruc	ed	o£Ã§Ãisopxe	amu	©Ã	83-2	arugiF	an	aifargotof	A	¢Â	¬â	¢Ã	04	?0002	ed	otsoga	ed	3	me	marof	seµÃ§Ãa	sA	The	unit	says	the	standard	is	used	for	the	measurement	and	the	number	of
the	number	provides	the	comparison	of	the	quantity	with	with	oa	agehc	ele	odnauQ	)b(	?ovitagen	erpmes	Ã	.lanoicanretni	megartemonorc	ad	esab	omoc	)CTU(	...	odanedrooc	lasrevinu	opmet	adamahc	ocim´Ãta	opmet	ed	alacse	amu	riurtsnoc	are	]o£Ã§Ãazinorcnis	arap[	adatoda	o£Ã§Ãulos	Aâ	,odinU	onieR	,lanoicaN	ocisÃF	oir³ÃtarobaL	o	moc	odroca
eD	.alumr³Ãf	amsem	an	axiacne	es	euq	,etil©Ãtas	atsed	atibr³Ã	a	arap	oiar	o	ertnocnE	?o§Ãop	od	edadidnuforp	a	lauq	,s/m	343	©Ã	mos	od	edadicolev	a	eS	.T-susrev-XV	avruc	a	bos	aer¡Ã	a	©Ã	acif¡Ãrg	o£Ã§Ãaterpretni	ad	otnemacolsed	O	1-2	otnemacolseD	.sater	sahnil	ed	ognol	oa	evom	es	ra	o	,anibrut	ad	etnatnom	A	?rohlem	edadicolev	a	©Ã	odnauQ
.o£Ãvort	o	rivuo	©Ãta	s	5	ed	acrec	uotnoc	ªÃcov	es	oiar	mu	©Ã	aicn¢Ãtsid	euq	a	ramitse	)a(	,h/im	057	ed	acrec	ed	ajes	mos	od	edadicolev	a	euq	odnopuS	.tnomreV	a	ainr³ÃfilaC	ad	saniloc	sa	e	roirepus	etseo-	oiem	od	seicÃnalp	sa	,aseuqramanid	atsoc	a	toD	otnemiceuqA	socil³Ãe	seuqrap	ed	otnemiceuqA	gniwolS	gnitopS	acisÃF	ED	ACISÃF	OICÃFERP
XX	!OVON	.oedÃv	ed	rotinom	mu	me	odartsom	omoc	,rodareleca	od	snort©Ãle	ed	exief	od	lasrevsnart	o£Ã§ÃeS	.seµÃtseuq	savon	ed	adarruxne	amu	uotnavel	e	-	satrebocsed	ed	adarruxne	amu	exuort	sona	sotnezud	somix³Ãrp	so	etnarud	o£Ã§Ãatnemirepxe	A	.agitna	aic©ÃrG	ad	mareiv	otnemivom	erbos	otnemicehnoc	o	etnemacitametsis	ratnom	arap
sodartsiger	sotiefe	so	e	soriemirp	so	euq	,otnatrop	,redneerprus	eved	o£ÃN	.sacisÃf	sedaditnauq	sa	sadot	rasserpxe	arap	etneicifus	©Ã	sacis¡Ãb	sedadinu	ed	oremºÃn	oneuqep	mu	,missA	.o£Ã§Ãisopmoc	aus	ranimreted	arap	seµÃ§Ãa	ed	esil¡Ãna	e	,sacigrºÃric	satnemarref	ed	o£Ã§Ãaziliretse	,aigoloib	e	anicidem	me	seroda§Ãart	arap	sopot³Ãsioidar	ed
o£Ã§Ãudorp	a	meulcni	serodareleca	ed	seµÃ§Ãacilpa	sartuO	*	.etneicap	od	romut	oa	ednopserroc	euq	agiv	amu	ramrof	arap	adadlom	sioped	e	adateloc	©Ã	X-soiar	sessed	etrap	amU	.ra	od	aicnªÃtsiser	a	raicnegilgen	siam	somassop	o£Ãn	euq	setna	iac	atsideuqarap	o	opmet	otnauq	rop	e	egnol	o£Ãuq	ramitse	)a(	,osnacsed	od	ritrap	a	oda§Ãemoc	ahnet
atsideuqarap	o	euq	odnopuS	.euqilpxE	.serotev	ed	o£Ã§Ãida	ed	aduac		Ã	a§Ãebac	ad	odot©Ãm	o	esU	.o£Ãrdap	from	the	track,	it	immediately	turns	and	returns	along	the	track	with	a	constant	speed	of	0.85	m/s.	We're	not	³	to	choose	Origin	to	be	in	the	initial	position	of	the	Elão	and	in	the	direction	x	to	be	the	direction	of	the	movement.	If	it	is
measured	in	the	anti-hourly	sense*	of	the	direction	for	the	dineration	of	(see	Figure	1-13),	enter	1-2	x	component	of	a	vector	and	component	1-3	y	of	a	vector	in	which	the	magnitude	of	themselves	know	and	we	can	find	the	1-4	gone	and	the	magnitude	of	the	pythagorem	theorem:	1-5a	in	three	dimensions,	the	components	of	1-5b	may	be	positive	or
negative.	(c)	What	distance	is	the	end	of	the	trail	when	they	are?	SSM	T,	S	X,	M	2	6	10	12	148	6	4	2	-	2	-	4	-	6	4	A	B	C	D	F	I	G	U	R	E	2	-	3	9	Problem	51	58	|	C	H	A	P	T	E	R	2	Movement	in	a	dimension	63	¢	â	â	€	lying	the	one-dimensional	movement	of	a	partiac.	Be	east	the	direction	and	the	north	will	be	the	direction,	as	in	Figure	1-14.	A	person	in	an
apartment	below,	coincidentally	in	possession	of	a	high	-speed	high	-speed	time	system,	realizes	that	they	are	necessary	0.20	s	so	that	the	pan	falls	through	the	window,	which	is	4,	0	m	from	top	to	bottom.	The	blockade	would	shake	at	a	larger	height	after	being	hit	with	the	silly	mass	ball	than	after	being	hit	with	the	plumbing	ball.	Find	the
acceleration	of	the	car.	â	€	¢	The	tracked	details	include	conclusion,	time	spent	and	type	of	assist.	(b)	How	long	does	it	take	light	to	travel	from	the	moon	to	the	earth,	a	distance	of	3.8	108	m?	The	time	grain	of	the	time	of	this	movement	(Figure	2-6)	will	be	a	straight	line	whose	inclination	is	equal	to	speed.	If	not,	explain	why.	56	Biological	application
bats	use	ecolocalization	to	arouse	their	distance	from	objects	that	can	not	easily	see	in	the	dark.	Components	The	component	of	a	vector	in	a	direction	in	the	space	is	the	projection	of	the	vector	on	an	axis	in	this	direction.	The	Holland	II	Southern	Illinois	University	Eric	Hudson	Massachusetts	Institute	of	Technology	David	C.	J.	A	year	is	not	exactly	365
days,	but	365,242	days.	M>	S	48	|	C	h	a	p	t	e	r	2	movement	in	a	dimension,	we	can	A	common	problem,	called	the	initial-value	problem,	takes	the	form	¢ÃÂÂgiven	ax(t)	and	the	initial	values	of	x	and	vx,	find	x(t).¢ÃÂÂ	This	problem	is	particu-	larly	important	in	physics	because	the	acceleration	of	a	particle	is	determined	by	the	forces	acting	on	it.
Because	the	cars	lose	speed	at	the	same	rate,	the	speed	of	your	car	will	remain	greater	than	the	speed	of	the	car	in	front	throughout	the	braking	period.	That	is,	(ax	is	constant)	2-11	Because	situations	involving	nearly	constant	acceleration	are	common,	we	can	use	the	equations	for	acceleration	and	velocity	to	derive	a	special	set	of	kinematic
equations	for	problems	involving	one-dimensional	motion	at	constant	acceleration.	Similarly,	though	the	typical	height	h	of	most	people	is	about	2	m,	we	might	round	that	off	further	and	say	that	where	the	symbol	means	¢ÃÂÂis	the	order	of	magnitude	of.¢ÃÂÂ	By	saying	we	do	not	mean	that	a	typical	height	is	really	1	m	but	that	it	is	closer	to	1	m	than
to	10	m	or	to	We	might	say	that	a	human	being	is	three	orders	of	magnitude	taller	than	an	ant,	meaning	that	the	ratio	of	heights	is	about	1000	to	1.	Multiply	by	the	conversion	factors	and	to	convert	km	to	m	and	h	to	s:	1000	m>1	km1	h>3600	s90	km>h	1	mi>1.609	km.90	km>h	1	h		60	min		3600	s.1000	m		1	km	90	km/h,	25	m>s90	km	h		1	h	3600	s	
1000	m	1	km		2.	We	can	estimate	the	stopping	distance	using	common	sense.	Solve	for	t:	t	ln	1.50	l		0.405	l	4.	Because	of	the	elevator¢ÃÂÂs	upward	acceleration,	we	would	expect	it	to	take	less	than	0.78	s	for	the	screw	to	hit	the	floor.	The	generalization	of	this	insight	to	the	quan-	tization	of	all	types	of	energy	is	a	central	idea	of	quantum	mechanics,
one	that	has	many	amazing	and	important	consequences.	Which	of	the	following	equations	has	the	correct	dimensions	and	therefore	could	possibly	be	an	equation	relating	x,	ax	,	and	vx?	Using	the	value	and	your	experimental	results	from	Part	(b),	find	the	formula	relating	T	to	L	and	g.	(James	Sugar/Black	Star.)	46	|	C	H	A	P	T	E	R	mret	a	moc	e
rahnesed	exied	e	,etnemavitcepser	,etron	oa	mk	00,4	e	etsel	a	odived	mk	00,3	ed	sotnemacolsed	etneserper	e	exieD	.odazidnerpa	ed	solitse	setnerefid	odnadroba	e	onula	o	odnevlovne	,siautiecnoc	solpmexe	e	edadivitaretni	an	artnecnoc	es	sosrucer	ed	amag	alpma	a	,onula	o	arap	acisÃf	ed	sosruceR	IIIXX	oic¡ÃferP	,0	U	?atirovaf	aiarp	aus	an	o£Ãtse
aiera	ed	so£Ãrg	sotnauQ	R	E	T	P	A	H	C	1	.sol-	¡Ãcilpxe	arap	soledom	sovon	ed	otnemivlovnesed	o	mararipsni	satnugrep	e	satrebocsed	sassE	.opmet	o	arap	revloser	e	seµÃ§Ãisop	sasse	ralaugI	.anibrut	ad	roder	oa	aulf	otnev	od	etrap	roiam	a	euq	ridepmi	e	otnemivom	me	ra	od	acit©Ãnic	aigrene	a	rarutpac	ertne	acort	amu	©Ã	acil³Ãe	anibrut	amu	ed
acir³Ãet	aicnªÃicife	a	,otnatroP	.oriecret	o	arap	siaicini	seµÃ§Ãidnoc	sa	omoc	olavretni	odnuges	o	arap	lanif	edadicolev	e	o£Ã§Ãisop	a	e	olavretni	odnuges	o	arap	seµÃ§ÃidnoC	laicini	o	omoc	olavretni	oriemirp	o	arap	sianif	edadicolev	a	e	o£Ã§Ãisop	a	rasu	e	,etnerefid	etnatsnoc	o£Ã§Ãareleca	amu	moc	mu	adac	,solavretni	sªÃrt	me	nort©Ãle	od
otnemivom	o	ridivid	somedop	,otnatne	oN	.3	:g	00,1	me	onobrac	ed	somot¡Ã	ed	oremºÃn	o	ertnocnE	.otnelubrut	©Ã	e	arig	ra	o	,anibrut	a	s³ÃpA	.c	xv	,0	t	odnauq	c	txa	xv	somet	,c	etnatsnoc	asse	odnamahC	.oir¡Ãrtnoc	o	rezaf	a	odÃurtsni	ajes	euq	sonem	a	.o£Ã§Ãcirf	a	e	o£Ã§Ãcirf	ad	e	ra	oa	aicnªÃtsiser	ad	aicnªÃgilgen		Ã	e	edadivarg		Ã	odived	ehlaf
ervil	ed	o£Ã§Ãareleca	a	arap	18.9	G	esu	,samelborp	so	sodot	araP	.L	nillraM	noitaroproC	lhadmA	namerucS	yarruM	aigroeG	ad	edadisrevinU	relttuhcS	dnreB	edadisrevinU	porhtniW	utahbeS	nugseM	egelloC	rassaV	zrawhcS	ydniC	zurC	atnaS	,ainrofilaC	fo	ytisrevinU	mmuhcS	.mugla	ragul	a	iav	o£Ãn	sam	,opmet	omsem	oa	siatnoziroh	sedadid	sªÃrt	me
odaxup	etnematibus	©Ã	osuoper	me	³Ãnert	mU	¢Â	¬â	¢Ã	77	.mos	od	edadicolev	a	arap	s/m	343	rimussa	eved	ªÃcoV	.milopmart	o	arap	atlov	ed	odniac	¡Ãtse	ªÃcov	,otla	otlas	mu	s³Ãpa	,e	milopmart	mu	me	ajetse	ªÃcov	euq	ahnopus	,olpmexe	roP	.2	4	2	-	2	e	r	u	g	i	f	t	1t	m	52	=	d	x	px	sx	cilop	redeeps	2	2	xpa	1	=	px	tx0sv	=	sx	o£Ãsnemid	amu	me
otnemivoM	ed	ed	aduac	ad	aduac	a	moc	e	ed	a§Ãebac	an	ed	of	(Figure	1-11).	Norbury	University	of	Wisconsin	at	Milwaukee	Aileen	OÃ¢âââÂ	Donughue	St.	Lawrence	University	Jack	Ord	University	of	Waterloo	Jeffry	S.	Combining	equations	2-10	and	2-11,	we	have	(ax	is	constant)	2-12	CONSTANT	ACCELERATION:	vx	(t)	A	graph	vx-	versus	t	(Figure	2-
10)	of	this	equation	is	a	straight	line.	&	Nbsp;	SOLVE	Cover	the	column	on	the	right	and	try	this	on	your	own	before	looking	at	the	answers.	The	initial	separation	of	the	two	trains	is	60	km.	Thus,	x0	is	the	position	at	time	t	0.	The	movement	in	one	dimension	2-1	Displacement,	velocity	and	velocity	2-2	Acceleration	2-3	Movement	with	constant
acceleration	2-4	Integration	I	imagine	a	car	accelerating	along	a	road.	Upon	reaching	its	terminal	velocity,	its	acceleration	is	zero.	Many	practical	problems	deal	with	free-falling	objects,	that	is,	objects	that	fall	freely	under	the	influence	of	gravity.	To	say	that	a	distance	is	25	does	not	make	sense.	The	time	the	bird	has	been	in	the	air	is	the	time	it
takes	one	of	the	trains	to	travel	half	the	initial	distance	D	that	separates	the	trains.	The	y	directions	are	straight	down.	3.	Continues	at	5.0	by	5.0	seconds,	after	which	it	gains	speed	at	a	constant	rate	of	0.50	every	second	for	10.0	seconds.	Silly	Putty,	as	opposed	to	putty	plumber,	is	elastic	and	would	jump	to	three	of	the	block.	Calculate	the	traveled
distance	of	x	vav	x	t.	Convert	the	speed	from	km/h	to	m/s.	The	slope	of	the	line	is	the	acceleration	axe.	It	is	possible	to	graphically	add	the	two	individual	displacement	vectors	to	find	the	resulting	arrangement.	If	turbines	converted	100	%	of	the	air’s	kinetic	energy	into	electrical	energy,	the	air	would	leave	the	turbines	with	zero	kinetic	energy.	So	it’s
the	vector	we	added	to	get	A	S.B	S	C	S	B	S	A	S	C	S,	A	S.B	S	C	S,	C	S	A	S	B	S	.	Example	2-3	Driving	to	School	Usually	it	takes	you	10	minutes	to	travel	5,0	km	to	the	school	along	a	straight	road.	Let’s	use	the	full	vector	note	developed	in	Chapter	1	when	the	movement	in	two	and	three	dimensions	dimensions	Htgnel	Fo	Snoisnemid	Eht	Deeps	.2	s/M
7.62	b	mk	1	Mk	0001a	b	s	0063	h	1	a	Hk	69	:s/M	Fo	Yticocev	A	otni	H/MK	69	Trevnoc	Taht	Dezroeht	Neeb	Sah	A	.7	.)81-2	edis	(	snoitish	lanif	lanif	dna	latini	ta	rac	eht	fo	retnec	eht	ta	ta	)elcric	llams	a	sa(	Tlob	eht	ward	Seitnauq	REHTO	.Tetaw	htiw	detartutas	dnas	eht	litnu	litnu	Reniatnoc	eht	otni	retag	ylwols	neht	dna	,dnas	yrd	htw	Reniatnoc
reniatnoc	reniat	sniar	snilf	snilf	tsrif	snillif	snillif	snillif	nnilif	snillif	snillif	snillif	snillif	nnilif	snillaf	snillif	nnilif	nnilif	nnilif	nnilif	nnilif	ntilif	nnilif	ntilif	nnilif	ntilif	ntilif	ntilif	ntilif	ntilif	ntilif	ntilif	ntilif	ntilif	ntilif	ntilif	ntilif	nulif	nga	a	Eht	detamitse	eht	siht	siht	ni	tluser	eht	.s	yerffej	ygolonhcet	FO	ETUTITSNI	AIGROORG	YARRUM	.EMARF	ecnerefer
reform	eht	ot	evitaler	tcejbom	eht	scem	sact	rof	ef	saclev	ehtocated	rof	sactic	Snoisnemid	eht	.rehtona	ot	tinu	fo	dnik	morf	gni	-trevnoc	rof	doh	Tem	tnevnoc	a	edivorp	,1	ot	lauqe	swawla	era	hcihw	,srotcaf	noisrevnoc	noisrevnoc	.9	.ytocev	eht	FO	Noitcerid	Emas	ni	noitarecca	eht	,ssergorp	emit	of	,	1t	,slavretni	llams	suoremun	otni	lavretni	emit	eht
dedivid	tsrif	ew	,)21-2	erugiF	ees(	siht	wohs	oT	.evitagen	si	dna	si	noitcerid	eht	ni	rotcev	eht	fo	tnenopmoc	ehT	.L	kirE	egdirhtroN	,ytisrevinU	etatS	ainrofilaC	sbocaJ	.B	nhoJ	notmahgniB	YNUS	grebneerG	notweN	ainrofilaC	nrehtuoS	fo	ytisrevinU	dluoG	rehpotsirhC	ygolonhceT	fo	etutitsnI	sttesuhcassaM	nosliW	nodroG	divaD	ytisrevinU	notgnihsaW
snobbiG	.g	fo	eulav	eht	enimreted	ot	sutarappa	gniwollof	eht	gnisu	si	taht	ssalc	ecneics	a	ni	tneduts	a	era	uoY	HCIR-TXETNOC	Â¢ÂÃ¢Â	¢€â€â€â€ã¢	311	smelborp	lareneg	.MK	0023	r	dna	2	s/m	36.	Scytheahkem	gnidulcni	,scisyhp	s	scipot	dradnats	eht	retnuocne	liw	uoy	.3	For	time,	or	the	dimensions	of	other	quantities,	such	as	Force	or	Energy,	are
written	in	terms	of	fun	amounts	of	length,	time	and	mass.	Krause	Towson	University	Eric	Lane	University	of	Tennessee,	Chattanooga	XXX	Acknowledgments	Andrew	Lang	(student	of	poses-graduation)	University	of	Missouri	David	Lange	University	of	Califã³Rnia-	Santa	Barbara	Donald	C.	Therefore,	the	expression	should	involve	multiplication	Density
dimensions	and	divisions	and	dimensions	and	speed	dimensions	to	obtain	the	mass	unit	in	the	pressure	dimensions.	9	¢	â	Â	ours	true	or	false:	two	quantities	must	have	the	same	dimensions	to	be	multiplied.	However,	it	releases	the	mother	of	the	same	height	that	was	released	when	the	photogate	was	1.00	m	above	the	Chã	£	o.	To	do	this,	we	must
revisit	the	concept	of	vectors	and	see	how	they	can	be	used	to	analyze	and	describe	movement	in	more	than	one	dimension.	Divide	the	dimensions	of	the	pressure	hair	density	to	obtain	an	expression	without	m	in	it:	L>	T.M>	L3,	M>	1LT22,	VR	2PR	A	2PR	4	FT2.500	in.2	A	B	C	3p43R4	M>	Lt2m>	L2t2	2	(b)	I	am	the	inclination	of	your	grain	in	T	0	to
find	the	speed	at	this	time.	While	the	balls	are	in	the	air,	their	separation	(a)	increases	over	time,	(b)	decreases,	(c)	remains	the	same?	Neglect	any	effects	due	to	air	resistance.	The	area	of	the	retaining	corresponding	to	the	time	interval	(shaded	in	the	figure)	is	vi	ti,	which	is	approximately	equal	to	v0x	Â	¢	t.	(b)	Show	that	if	you	get	the	record	on	each
side	of	your	expected	relationship,	you	will	get	(c)	comparing	this	linear	relationship	with	the	data	grain,	estimate	the	values	of	B	and	C.	Image	that	We	can	find	the	speed	by	applying	dx/dt	CNTN	1	(equation	2-6)	ã	Places	position,	where	n	In	this	case	is	equal	to	3.	5.4	10	15	m	©	39.3	m	.	The	component	of	a	vector	in	a	given	direction	is	the	vector
proving	on	an	axis	in	this	direction.	Imagine	first,	we	have	to	find	the	factors	of	conversion	for	hours	to	seconds	seconds	kilometers	to	meters.	Determine	the	speed	as	a	function	of	time	during	the	interval;	(b)	to	determine	the	position	as	a	function	of	time	during	the	interval;	(c)	determine	the	average	speed	between	0,0	s	and	10,0	s	and	compare	it
with	the	average	of	the	instantaneous	speeds	at	the	start	and	end	times.	If	you	make	an	angle	with	positive	x	direction,	its	x	and	y	components	are	1-2	1-3	Magnitude	1-5a	Adding	vectors	graphically	Two	vectors	can	be	added	graphically	by	drawing	them	with	the	tail	of	the	second	arrow	on	the	head	of	the	first	arrow.	(Note:	You	may	be	familiar	with
fotogates	in	everyday	life.	For	example,	if	a	label	on	a	desk	in	a	furniture	store	indicates	that	a	desk	is	2,50	m	long,	it	is	saying	that	its	length	is	close,	but	not	exactly,	to	2,50	m.	This	can	be	shown	using	the	head-to-tail	method	of	vector	addition	to	graphically	construct	the	sum	Any	vector	with	a	magnitude	of	zero	is	called	a	vector	zero	The
differentiation	of	a	vector	with	a	magnitude	of	zero	is	meaningless,	so	in	this	book	we	will	not	use	vector	note	for	the	vector.	zero	vector.	As	30	km	is	three	quarters	of	40	km,	our	result	of	40	km	for	the	distance	that	the	bird	travels	is	very	plausible.	Your	flight	time	is	T;	his	maximum	height	is	H.	This	process	involves	hypotheses,	experiments	and
repeatable	observations,	in	addition	to	new	hypotheses.	10	A	vector	has	a	negative	x	component	and	a	positive	y	component.	For	example,	the	area	A	of	a	surface	is	found	by	multiplying	one	length	by	another.	We	can	calculate	the	average	acceleration	from	its	definition,	.	It	graphically	shows	at	least	three	options	for	a	vector	such	that	it	points	in	the
direction.	We	will	choose	0,75	m	as	a	reasonable	estimate	of	the	distance	the	centre	of	the	car	will	travel	during	the	crash.	During	the	last	second	of	his	fall,	he	travels	a	distance	of	38	m.	Distances	known	in	our	everyday	world.	106,103,106,109,	1015.	Immediately	after	passing	through	the	intersection,	you	remove	the	powder	relieved.	In	this	case,
draw	a	granted	response.	Fanic	for	Scientists	and	Engineers	Friday,	what	a	value	of	GEXP	you	and	your	partner	determine?	(c)	Find	the	power	speed	for	the	time	interval	with	an	initial	time	of	zero	and	final	arbitrary	time	t.	You	can	immediately	see	that	this	may	not	be	correct	because	it	has	length	dimensions,	while	the	area	must	have	dimensions	in
length	to	the	square.	VX	(t)	Movement	with	constant	acceleration	S	and	C	T	I	O	N	2	-	3	|	41	The	initial	position	x0	0.	t	(b)	1.	From	the	chapter	4,	we	analyze	the	dynamics,	which	relates	movement,	force	and	mass.	T	vt>	g	vt	1g/bvy	(t)	vt	tanh	(t/t)	ay	g	bv	2	y,	ssm	ssm	0	t	36s	x	t	f	i	g	u	r	e	2	-	4	5	problem	109	110	Â	isoner	Multistiepo	the	acceleration	of	a
given	rocket	is	given	by	Ax	BT,	where	B	is	a	positive	constant.	SSM	29.9	10	27	kg.	The	image,	let's	assume	that	the	thickness	of	the	floor	of	a	new	tire	is	1	cm.	Often	you	can	find	errors	in	a	calculation	by	checking	the	dimensions	or	units	of	the	quantities	in	your	result.	41	¢	â	â	Â	¢	A	differing	rule	to	determine	the	distance	between	you	and	a	radius	is
to	start	counting	the	seconds	that	stand	out	(¢	âferences	“Um-Missippi,	Two-Missippi,	At	equal	time	intervals	before	and	ap³s	t	5.0	s,	the	equal	separation.	The	distance	is	the	part	of	your	starting	point	10	s?	x	x1	x2	(20.0	pim	s)	(15.0	pi	©	s)	5.0	pims,	which	is	part	(B),	Step	2.	is	a	function	of	x,	where	ax	(x)	(2,0	s	2)	x.	You	launch	a	shot	(in	the	hope	of
getting	your	first	career	goal)	Friction.	Johnny	pulls	a	southern	deer	western	with	a	65	lb	force.	After	thinking	for	1.0	s,	you	accelerate	the	car	at	a	constant	rate.	#	Gorban,	A.	2-3	If	a	car	starts	at	X	0	with	a	constant	acceleration	AX,	its	velocity	vx	depends	on	the	ax	and	the	distance	traveled	x.	(A)	functions	x1(t)	and	x2(t)	for	the	two	cars	for	the
interval	.	You	may	find	it	helpful	to	memorize	the	conversion	results	in	Example	1-1.	It	travels	0.4h	during	the	first	second	of	its	descent.	Acceleration	due	to	gravity	The	acceleration	of	an	object	near	the	surface	of	Earth	in	free-fall	under	the	influence	of	gravity	alone	is	directed	downward	and	has	magnitude	g		9.81	m/s2		32.2	ft/s2	5.	¢ÃÂ¢Â	Concept
Tester¢ÃÂÂSolve	It	Provides	additional	questions	within	interactive	animations	to	help	students	visualize	concepts.	How	can	this	be?	Car	A	maintains	a	constant	speed	of	80	km/h	and	car	B	maintains	a	con-	stant	speed	of	110	km/h.	Solve	for	the	number	of	grains.	Ã§Â	Gorban,	A.	(d)	Compute	dx/dt	to	find	the	velocity	at	time	t		0.	But	the	conversion	of
the	wind¢ÃÂÂs	kinetic	energy	to	electromagnetic	energy	is	not	100	percent	efficient.	How	long	does	it	take	him	to	meet	up	with	Bert?	Find	the	average	velocities	for	the	time	intervals	a,	b,	c,	and	d	indicated	in	the	figure.	(b)	An	electron	in	a	current-carrying	wire	travels	at	an	average	speed	of	4.0		105	m/s.	Motion	was	thought	to	be	the	result	of	a
substance	trying	to	reach	its	natural	place.	(b)	At	what	time	is	the	car	traveling	at	70	km/h?	As	shown	in	Figure	2-19,	an	apple	and	a	feather,	si-	multaneously	released	from	rest	in	a	large	vacuum	chamber,	fall	with	identical	motions.	In	physics,	this	type	of	simplification	turns	out	to	be	useful	for	examining	the	motion	of	other	objects	as	well.	C	S		A	S	
B	S	B	S	A	S	1AS		BS2		CS		AS		1BS		CS2.	To	find	,	we	first	find	the	change	in	velocity:aSav	aSav		Ã¢ÂvS	Ã¢Ât	2.	x	R	g		g0R	2>x2,	Motion	in	Two	and	Three	Dimensions	3-1	Displacement,	Velocity,	and	Acceleration	3-2	Special	Case	1:	Projectile	Motion	3-3	Special	Case	2:	Circular	Motion	T	he	motion	of	a	sailboat	tacking	into	the	wind	or	the	path	of	a
home-run	ball	as	it	flies	out	of	a	ballpark	cannot	be	fully	described	using	the	equations	we	presented	in	Chapter	2.	However,	she	does	manage	to	prop-	erly	locate	the	the	the	Dna	Edaced	that	%0.8	Fo	opercni	that	gnisarcni	is	the	tats	rooo	of	thisoc	eht	fi	.t	t	ta	DEEPS	EHT	DEEPS	NIM	-ret	eht	fos	noitcarf	tahw	)b(	.evitagen	yiitareced	yticued	yticued
yticueced	yticued	yticued	yticued	yticued	yticued	yticued	yticued	yticued	yticued	yticued	yticued	yticued	yticued	yticueced	yticueced	Eb	of	NAC	woh	,tniop	elgnis	that	he	is	the	fi	?eslaf	ro	urt	â€â€âorez	tsum	noitarecca	,tnatsnoc	niamer	ot	yticocev	sâ€â€â's	sâtmejbo	,	¢€â€â	7	?tfahs	eht	Fo	mot	-tob	eht	stah	of	nehw	tlob	eht	fo	deeps	eht	ni	tahw	)b(	.m
305.2	to	Hcus	hcus	,sidikawed	ruof	ethnacid	ethnucid	ethnukd	eht	rof	s/m	343	fo	deeps	a	emussA	.2t	ot	1t	emit	morf	tnemecalpsid	latot	eht	ot	lauqe	yletamixorppa	si	dna	slavretni	emit	eht	gnirud	stnemecalpsid	eht	fo	mus	eht	yletamixorppa	erofereht	si	saera	ralugnat	-cer	eht	fo	mus	ehT	.deeps	gnisaercni	htiw	sesaercni	ecnatsis	-er	ria	taht	Ezilaer	ot
yaw	niy	now	t-suev-xv	Eht	Rednu	Aera	Eht	sa	yllacihparg	detneserper	the	TNemepsid	Slargev	dna	tneme	calpsid	.relgguj	eht	Fo	thgieh	eht	rof	Eulav	Elbanosaer	Emussa	emussa	uoy	fi	elacs	ecnatsid	ni-tliub	evaha	uoy	.ytniatrepxe	fo	eerged	yruse	ymerged	REDRO	DNA	SERUGIF	TNACIFINGIS	5-1	ytisned	fo	snoisnemid	eht	si	tlus	-er	eht	dna	derauqs
deeps	fo	snoisnemid	eht	yb	erusserp	fo	snoisnemid	eht	ediviD	KCEHC	.llams	yrev	si	fi	etarucca	ylhgih	si	noitamixorppa	sihT	lavretni	eht	ni	erehwyna	detaulave	si	erehw	yletamixorppa	si	tnemele	dedahs	Eht	Fo	Aera	eht	noitcnuf	A	SWOHS	72-M	eht	72-M	eht	.rebmunmmunmunmmun	yb	yb	detacidni	Swawla	ytitnauq	rralacs	that	the	ecnatsid
.elbanosaer	dnarucca	era	tluser	tniamers	tniamers	tniamers	tniamers	tneduds	eruseht	sednimers	tniamers	tniamers	tniamers	tniamers	tniamers	tneduns	sdnides	tniamers	tneduns	sdnides	tneduds	erusser	eruse	Eht	ni	tahw	)c(	.The	ew	fi	Edutingam	Fo	Sredro	yb	gnorw	gnorw	ere	taht	srews	,tnacifiingis	era	stiffe	sti	fi	.g	ytot	ytisrevinu	nottgnihsaw
nretsew	05	m	IEH	A	ta	at	the	same	rate	indefinitely,	in	how	many	years	will	it	reach	1.5	times	its	current	level?	While	classical	physics	is	the	main	subject	of	this	book,	from	time	to	time	in	the	earlier	parts	of	the	text	we	will	note	the	relationship	between	classical	and	modern	physics.	(a)	In	this	part	of	the	problem,	you	are	asked	to	find	the	time	it
takes	the	car	to	stop.	However,	the	more	familiar	UT1	continues	to	be	of	importance	for	systems	such	as	navigation	and	astronomy.	We	need	additional	information	to	solve	this	problem¢ÃÂÂeither	the	stopping	distance	or	the	stop-	ping	time.	Draw	a	diagram	showing	the	initial	and	final	positions	of	the	screw	and	the	elevator	floor	(Figure	2-25).
Ã¢Ât3	,	Ã¢Ât2	,	Ã¢Ât1	,	ÃÂ	¢ÃÂÂ1	0	1	2	3	4	5	6	7	8	0	1	2	3	4	5	6	7	8	x,	m	t,	s	F	I	G	U	R	E	2	-	7	F	I	G	U	R	E	2	-	6	The	position-versus-time	graph	for	a	particle	moving	at	constant	velocity.	A	relationship	between	time,	velocity,	and	acceleration	is	given	by	Equation	2-12.	These	Examples	use	the	Picture,	Solve,	and	Check	strategy	so	that	students	not	only
gain	fundamental	conceptual	understanding	but	must	evaluate	their	answers.	Therefore,	we	can	ap-	proach	this	problem	by	first	writing	an	equation	for	the	quantity	to	be	found,	the	total	dis-	tance	s	flown	by	the	bird.	(b)	How	many	protons	per	cubic	meter	would	produce	the	critical	density?	(See	Problem	38	for	an	explanation	of	the	phenomenon	of
terminal	speed.)	118	¢ÃÂ¢Â¢ÃÂ¢Â¢ÃÂ¢Â	A	small	rock	sinking	through	water	(see	Problem	117)	experiences	an	exponentially	decreasing	acceleration	given	by	ay(t)		ge	2bt,	where	b	is	a	positive	constant	that	depends	on	the	shape	and	size	of	the	rock	and	the	physical	properties	of	the	water.	10.	Stadnik	University	of	Ottawa	Kenny	Stephens	Hardin-
Simmons	University	Daniel	Stump	Michigan	State	University	Jorge	Talamantes	California	State	University,	Bakersfield	Charles	G.	Because	area	is	the	product	of	two	lengths,	it	is	said	to	have	the	di-	mensions	of	length	multiplied	by	length,	or	length	squared,	written	In	this	per	unit	FO	tes	a	dehssilatse	eettimmoc	lanoitaretni	,0691	by	.4	.M	Weingibz
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e£ÃtsyS	arap(	IS	adamahc	acif Ãtneic	edadinumoc	a	araP	Ruskell	Colorado	School	of	Mines,	Lewis	H.	Modern	Physics,	is	the	part	of	part	VI	of	this	text.	5,	90	-	101.	Find	the	installation	speed	height	of	the	woman	is	of	the	order	of	and	that	of	the	mountain	is	of	the	order	of	(Kent	and	Donnan	Dannon/Photo	Researchers.)	104	m.	This	area	is	the	integral
of	vx	over	time	from	some	initial	time	t1	to	some	final	time	t2	and	is	written	2-17	Similarly,	change	in	velocity	is	represented	graphically	as	the	area	under	the	ax-versus-t	curve:	2-20Ã¢Âvx		lim Ã¢ÂtS0	ai	ai	xÃ¢Âti			t2	t1	ax	dt	Ã¢Âx		lim	Ã¢ÂtS0	ai	vi	xÃ¢Âtt			t2	t1	vx	dt	v2x		v	2	0x		2ax	Ã¢Âxv2x	Ã¢Âx		x		x0		v0xt		1	2axt	2	Ã¢Âx		x		x0		vav	xt		1	2	(v0x		vx)t
vav	x		1	2	(v0x		vx)	vx		v0x		axt	ax		dvx	dt		d2x	dt2	aav	x		Ã¢Âvx	Ã¢Ât	average	speed		total	distance	total	time		s	t	vx(t)		lim Ã¢ÂtS0	Ã¢Âx	Ã¢Ât		dx	dt	vav	x		Ã¢Âx	Ã¢Ât	or	vav	x		1	Ã¢Ât		t2	t1	vx	dt	Ã¢Âx		x2		x1	Problems	|	53	Answers	to	Concept	Checks	2-1	No.	The	distance	between	cars	will	not	remain	constant.	For	example,	if	the	gravitational	potential
energy	of	the	Earth¢ÃÂÂskier	system	is	chosen	to	be	zero	when	the	skier	is	at	the	bottom	of	the	hill,	its	value	when	the	skier	is	at	a	height	h	above	that	level	is	mgh.	The	cart	is	moving	at	the	constant	speed	of	5.0	in	the	x	direction.	Table	1-2	Dimensions	of	Physical	Quantities	Quantity	Symbol	Dimension	Area	A	L2	Volume	V	L3	Speed	L	T	Acceleration
a	L	T2	Force	F	ML	T2	Pressure	(F	A)	p	M	LT2	Density	(M	V)	r	M	L3	Energy	E	ML2	T2	Power	(E	T)	P	ML2	T3>>	>	>>	>>	>>	>v	M	LT2	M	L3		L2	T2	3P4		3r43v24		ML3		aLT	b	2	Significant	Figures	and	Order	of	Magnitude	S	E	C	T	I	O	N	1	-	5	|	11	Example	1-4	How	Much	Water?	This	technique	has	been	applied	to	the	study	of	archeological	materials
and	variety	of	other	types	of	samples.	¢ÃÂ¢Â	New	Pitfall	Statements,	identified	by	exclamation	points,	help	students	avoid	common	misconceptions.	So	we	can	say:	The	instantaneous	velocity	vx	is	the	limit	of	the	ratio	x/t	as	t	approaches	zero.	We	do	not	really	expect	the	acceleration	of	this	bolt	to	be	constant.	Express	pressure	in	terms	of	the	SI	base
units	kilogram,	meter,	and	second.	x0	=	0	v0x	=	0	v1x	a01x	=	.s	8.1		t	emit	emit	1012	m/s2	a23x	=	'2.67	£	-	1013	m/s2a12x	=	0	v3x	=	0	xx3	t0	=	0	t3	0	x1	t1	=	0.150	sult	speeds	are	large,	but	the	time	intervals	are	small.	Laurence	Colorado	Technical	University	Bruce	W.	How	long	does	the	trip	take?	Instead,	to	describe	these	movements,	we	must
extend	the	movement	of	motion	in	a	dimension	discussed	in	Chapter	2	to	two	and	three	dimensions.	Speed	Speed	Mother	2-3,	2-23	Instant	Speed	2-5	Interpretation	The	Instant	Speed	is	the	inclination	of	the	X-Versus-T	curve.	The	delays	caused	by	a	broken	semage	diminish	the	TRANFEGO	to	20	mi/h	in	the	first	2.0	miles	of	the	trip.	If	you	are	not
moving,	how	can	you	have	a	speed?	Solve	the	total	time:	7.	(B)	What	a	far	away	you	were	from	Andrei	when	he	threw	the	ice	cream?	Base	Units	The	units	of	the	si	system	are	the	meter	(m),	the	second	(s),	the	kilogram	(kg),	the	Kelvin	(k),	the	ampere	(a),	the	soft	(mol)	and	the	Candela	(CD).	(b)	What	is	the	Mother	Speed	for	total	travel?	A	A	A	B	B	B	C



C	C	A	+	(B	+	C)	(A	+	B)	+	C	A	+	B	+	C	B	+	C	A	+	B	F	I	G	U	R	E	1	-	8	Vector	Addion	©	Associative.	The	results	are	estimated	and	not	exactly.	The	distance	traveled	by	a	partion	is	the	length	of	the	path	that	a	partiac	leads	from	its	initial	position	to	its	end	position.	The	change	in	the	student	position,	XF	XI,	is	called	displacement.	Earth	and	other
planets	can	also	be	thought	of	as	particles	as	they	move	around	the	sun.	H	12GT2F	ANSWERS	2.	Using	the	fanmula	for	the	volume	of	a	sphere,	find	the	volume	of	a	sand	grain:	3.	73	¢	â	Â	¢	An	object	is	removed	from	rest	at	a	height	of	120	m	.	The	resistance	of	the	air	is	insignificant.	.	¡Real	under	a	curve.	State	University	of	Resnick	Montana	Richard
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dluow	ew	kcehc	.Ehguorht	naht	,Enibrut	eht	Dnuora	Wolf	Dluow	Ti	EVinu	Sregtur	average	speed	of	4.0		107	m/s.	Acceleration	Average	acceleration	2-7	Instantaneous	acceleration	2-9	Graphical	interpretation	The	instantaneous	acceleration	is	the	slope	of	the	vx-versus-t	curve.	You	assume	that	each	grain	is	a	1-mm-diameter	sphere.	ESTIMATION	AND
APPROXIMATION	36	¢ÃÂ¢Â	CONTEXT-RICH	While	engrossed	in	thought	about	the	scintillating	lecture	just	delivered	by	your	physics	professor	you	mistakenly	walk	directly	into	the	wall	(rather	than	through	the	open	lecture	hall	door).	ESTIMATION	AND	APPROXIMATION	14	¢ÃÂ¢Â	The	angle	subtended	by	the	moon¢ÃÂÂs	diameter	at	a	point	on
Earth	is	about	(Figure	1-18).	SOLVE	1.	Adding	or	subtracting	two	physical	L>T.3A4	3A4		L	2.	Express	the	acceleration	in	meters	per	second	squared:	3.4	m/s2in$	3.4	m/s2jn		aSav		vSf		v	S	i	Ã¢Ât		16.7	m/s	jn	16.7	m/s	in	5.0	s	xviii	Preface	In	this	edition,	the	problem-solving	steps	are	again	juxtaposed	with	the	neces-	sary	equations	so	that	it¢ÃÂÂs
easier	for	students	to	see	a	problem	unfold.	2001,	Vol.	TAKING	IT	FURTHER	The	separation	at	any	time	is	.	How	far	above	the	top	of	the	window	is	the	windowsill	from	which	the	pot	fell?	From	Example	2-9,	you	know	the	car	has	an	acceleration	ax		5.0	m/s	2.	The	initial	velocity	is	v0x		15	m/s	and	the	final	veloc-	ity	vx		0.	12	¢ÃÂ¢Â¢ÃÂ¢Â	Which	of	the
position-versus-time	curves	in	Figure	2-28	best	shows	the	motion	of	an	object	(a)	with	positive	acceleration,	(b)	with	constant	positive	velocity,	(c)	that	is	always	at	rest,	and	SSM	m>s	m>s	m>s	Po	si	ti	on	,	m	(a)	(b)	(c)	(d)	(e)	Time,	s	F	I	G	U	R	E	2	-	2	8	Problem	12	56	|	C	H	A	P	T	E	R	2	Motion	in	One	Dimension	(b)	velocity	reverses	its	direction,	(c)
acceleration	is	constant,	and	(d)	acceleration	is	not	constant.	(d)	What	is	the	average	speed	for	the	whole	trip?	(The	energy	required	to	remove	an	electron	from	an	atom	is	on	the	order	of	one	electron	volt.)	In	the	two-mile-long	lin-	ear	accelerator	at	Stanford	University,	electromagnetic	waves	boost	the	speed	of	electrons	or	positrons	as	they	move	at
at	pipe.	Because	of	the	agreement	between	the	deductions	of	Aristotelian	physics	and	the	motions	observed	through-	out	the	physical	universe	and	the	lack	of	experimentation	that	could	overturn	the	ancient	physical	ideas,	the	Greek	view	was	accepted	for	nearly	two	thousand	years.	The	ball	strikes	the	block	with	a	¢ÃÂÂthonk¢ÃÂÂ	and	falls	to	the
floor.	Draw	the	car	(as	a	small	dot)	in	its	initial	and	final	positions	(Figure	2-14).	43	¢ÃÂ¢Â	A	runner	runs	2.5	km,	in	a	straight	line,	in	9.0	min	and	then	takes	30	min	to	walk	back	to	the	starting	point.	123,	311¢ÃÂÂ317.	(a)	How	long	does	it	take	for	light	to	travel	from	the	Sun	to	Earth,	a	distance	of	1.5		1011	m?	1012,109,106,103,
m>ss3>m2,1>s,m2>s3,	m>s2	m>s	SSM	12	¢ÃÂ¢Â	A	vector	points	in	the	direction.	(a)	Prove	that	the	experimental	magnitude	of	free-fall	acceleration	is	given	by	gexp		(2y)/(t)	2,	where	y	is	the	vertical	distance	be-	tween	the	photogates	and	t	is	the	fall	time.	60Cot	60Cot	0(60Co)	1.	(c)	Determine	how	high	the	ball	should	have	gone	above	the	launch
point	and	compare	it	to	an	es-	timate	from	the	picture.	(c)	What	is	the	maxi-	mum	acceleration	(magnitude)	in	terms	of	v	and	vmax.	One	such	function	is	vx		axt	ax	is	constant	More	generally,	we	can	add	any	constant	to	axt	without	changing	the	time	deriva-	tive.	¢ÃÂ¢Â	New	Conceptual	Examples	are	introduced,	where	appropriate,	to	help	students
fully	understand	essential	physics	concepts.	These	turbines	transform	kinetic	energy	into	electromagnetic	energy.	These	basic	descriptors	of	motion¢ÃÂÂknown	as	displacement,	velocity,	and	acceleration¢ÃÂÂare	an	essential	part	of	physics.	(a)	y	(m)	10	20	30	40	50	(b)	t	(s)	3.5	5.2	6.0	7.3	7.9	You	expect	that	a	general	relationship	between	distance	y
and	time	t	is	where	B	and	C	are	constants	to	be	determined	experimentally.	The	limits	t1	and	t2	indicate	the	initial	and	final	values	of	the	integration	variable	t.	Jensen	Chemeketa	Community	College	Colin	P	Jessop	University	of	Notre	Dame	Ed	Kearns	Boston	University	Alice	K.	Detaucave	on	Na	twin	brothers	standing	on	a	horizontal	bridge	each
throw	a	rock	straight	down	into	the	water	below.	James	Mallmann	Milwaukee	School	of	Engineering	Rahul	Mehta	University	of	Central	Arkansas	R.	4>33p15		104	m234.grains		5		1010	m3>grain.1.5		105	m3>3		1014	Context-Rich	so	3		1014	2.9		1014	N		3VB	4pR3		31500	m21100	m213	m2	4p10.5		103	m23	VB		NVG		N	4	3	pR3	CHECK	If	you	multiply
by	60000	km,	you	will	get	approximately	1	cm,	which	is	the	thickness	of	tread	on	a	new	tire.	The	dimensions	of	a	number	of	quantities	can	be	written	in	terms	of	these	funda-	mental	dimensions.	PICTURE	In	Figure	2-7,	we	have	sketched	the	line	tangent	to	the	curve	at	t		1.8	s.	Under	these	circumstances,	the	object¢ÃÂÂs	speed	will	approach,	as	a
limit,	a	value	called	its	terminal	speed.	11	¢ÃÂ¢Â	A	vector	points	in	the	direction.	Parker	North	Carolina	State	University	John	Parsons	Columbia	University	Dinko	Pocanic	University	of	Virginia	Edward	Pollack	University	of	Connecticut	Robert	Pompi	The	State	University	of	New	York	at	Binghamton	Bernard	G.	We	will	develop	the	models	and	tools	you
will	need	to	de-	scribe	motion	in	one	dimension,	and	introduce	the	precise	definitions	of	words	commonly	used	to	describe	motion,	such	as	displacement,	speed,	velocity,	and	acceleration.	111	¢ÃÂ¢Â¢ÃÂ¢Â¢ÃÂ¢Â	In	the	time	interval	from	0.0	s	to	10.0	s,	the	accelera-	tion	of	a	particle	traveling	in	a	straight	line	is	given	by	ax		(0.20	m/s3)t.	Liby
Manhattan	College	Ramon	E.	Table	1-3	gives	some	order-of-magnitude	values	for	a	va-	riety	of	sizes,	masses,	and	time	intervals	encountered	in	physics.	The	application	of	special	relativity,	and	particularly	quantum	theory,	to	extremely	small	systems	such	as	atoms,	mol-	ecules,	and	nuclei,	has	led	to	a	detailed	understanding	of	solids,	liquids,	and
gases.	For	example,	as	a	car	moves	in	a	straight	line	along	a	road,	you	could	describe	the	motion	of	the	car	by	examining	the	motion	of	a	single	point	on	the	side	of	the	car.	Using	x		vav	x	t,	solve	for	vusual	x,	¢ÃÂ¢Â	¢ÃÂ¢Â	7901	sohlepse	1-23	7901	/	sacitp³Ã	snegamI	23	olutÃpaC	0901	samelborP	9801	omuseR	8801	/	ohlabart	on	zul	:socitp³Ã	secitr³Ãv
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Ecnerefid	Esahp	1-33	1411	2311	Yrammus	1311	/	DLO	ROF	Wen	Season:	Yegrus	EYE:	THGILTOPS	The	structure	of	the	Son	Lidies	1282	38-2	A	microscal	image	of	the	driving	1286	Example	3-4	rounding	a	curve	that	a	car	is	traveling	east	at	60	km/h.	There	are	several	ways	in	which	you	can	describe	the	movement	of	the	car	to	someone	else.	The	total
distance	that	sbird	has	traveled	through	the	pamassaro	is	equal	to	its	speed	times	the	flight	time:	entrance	t	d	2	(speed)	Av	Train	1	2D	(speed)	Av	Train	T2.	(a)	Express	two	forms	of	the	boys	in	terms	of	usual	unit	vectors.	Its	is	measured	in	the	anti-hourly	direction	of	the	positive	x	axis	is	(a)	between	zero	and	90	degrees,	(b)	between	90	and	180
degrees,	(c)	more	than	180	degrees.	T.	Relevant	Equals	and	Observations	1.	We	see	that	the	rectangular	components	of	each	vector	and	those	of	the	sum	equivalents	are	equivalent	of	two	components	1-6a	and	1-6b	in	other	words,	the	sum	of	the	components	X	is	equal	to	the	X	component	of	the	resultant	and	the	sum	of	the	components	y	are	equal	to
the	y	component	of	the	resultant.	The	international	unit	system	in	fanic,	it	is	important	to	use	a	consistent	set	of	units.	Schroeder	Weber	State	University	Douglas	Sherman	San	Jose	State	University	of	Christopher	Sirola	Marquette	University	Larry	K.	(A)	Find	the	position	of	Function	X	(t)	if	x	x0	and	vx	v0x	in	t	0.	,	in	turn,	I	pass	by	the	Rotation	Rate
and	direct	the	rotation	of	a	rich	rotor.	Include	a	coordinate	axis.	For	example,	the	duration	of	this	book	is	a	fanatic	amount,	as	well	as	the	amount	of	time	you	take	to	read	this	sentence	and	the	air	temperature	in	your	classroom.	The	result	is	plausible	because	a	large	acceleration	is	expected	for	a	high	-speed	front	accident	on	an	inconvenience.	North
Caroline	University	of	Aktas	in	Charlotte	Karamjeet	Arya	San	Jose	Alison	Baski	Virginia	Commonwealth	University	William	Bassichis	Texas	A&M	University	Joel	C.	N.,	Gorlov,	A.	An	alternative	to	subtract	is	adding	to	both	sides	of	the	equation	£	o	and	graphically	add	and	to	use	the	whole	of	the	tail.	tail.	(b)	result	can	be	confirmed	in	the	same	manner.
If	a	function	is	integrated,	a	function	is	found	for	which	is	the	derivative	of	with	respect	to	THE	INTEGRAL	AS	AN	AREA	UNDER	A	CURVE;	DIMENSIONAL	ANALYSIS	The	process	of	finding	the	area	under	a	curve	on	the	graph	il-	lustrates	integration.	What	is	the	acceleration	of	objects	dropped	on	the	moon?	The	block	subsequently	swings	to	a
maximum	height	h.	Coffey	Colorado	School	of	Mines	Peter	P.	Finally,	we	consider	the	ways	in	which	integration	can	be	used	to	describe	motion.	37	¢ÃÂ¢Â	BIOLOGICAL	APPLICATION	Occasionally,	people	can	sur-	vive	falling	large	distances	if	the	surface	they	land	on	is	soft	enough.	If	you	drink	1	L	(exact)	of	water,	how	much	volume	in	cubic
centimeters	and	in	cubic	meters	would	it	occupy	in	your	stomach?	Homework	services	End-of-chapter	problems	are	available	in	WebAssign	and	on	Physics	Portal.	Since	the	begin-	nings	of	recorded	thought,	we	have	sought	to	understand	the	bewilder-	ing	diversity	of	events	that	we	observe¢ÃÂÂthe	color	of	the	sky,	the	change	in	sound	of	a	passing
car,	the	swaying	of	a	tree	in	the	wind,	the	rising	and	setting	of	the	Sun,	the	flight	of	a	bird	or	plane.	On	the	other	hand,	if	the	velocity	arrows	get	shorter	as	time	progresses	(Figure	2-9b),	the	acceleration	is	in	the	direction	opposite	to	that	of	the	velocity.	It	accelerates	at	a	constant	rate	of	10	km/(h	s).	A	beam	of	high-speed	protons	travels	from	the
accelerator	to	the	target	area	in	the	foreground.	Our	step-4	result	of	3.08	y	is	less	than	5.27	y,	as	expected.	(c)	Use	a	spreadsheet	program	to	graph	vy(t)	as	a	function	of	time,	using	a	terminal	speed	of	56	m/s	(use	this	value	to	calculate	b	and	T).	Let¢ÃÂÂs	also	assume	that	the	grains	are	so	tightly	packed	that	the	volume	of	the	space	between	the
grains	is	negligible	compared	to	the	volume	of	the	sand	itself.	PICTURE	During	impact	the	change	in	momentum	of	the	ball¢ÃÂÂblock	system	is	zero.	(b)	At	what	angle	from	due	north	(in	the	horizontal	plane)	are	you	looking?	A	motion	eht	fo	tnenopmoc	dawmoe	eht	kcehc	s/m	7.61	mk	1	m	0001	s	0063	h	1	1/mk	:dnoces	rep	sretem	ot	H/mk	06	trevnoc	-
rit	tigilag	tgils	tgils	eemaceb	of	,depoleved	erew	tnem	-erusaem	Fo	sdohtem	Erothe	in	the	tub	.10191D	,901	,4002	,61	.3	2	tyfa2	1	ty0fv	0f	0s	0s	ty0	ty0	ty0	ty0	ty0	tyos	Sy	2T)g	(	2	1	ty0v	Hy	:y0v	yticolev	laitin	emas	eht	evah	rotavele	eht	dna	wercs	eht	?mk	02	sehcar	tekcor	eht	taht	os	eht	,ton	f	gnisU	.J	dlanoD	ytisrevinU	nretsaehtroN	ffolearsI	nahtaN
ytisrevinU	etatS	rebeW	dleifelgnI	niloC	ytisrevinU	oihO	margnI	.ydob	eht	fo	aera	lanoitces-ssorc	dna	ssam	eht	sa	sgniht	hcus	nopu	sdneped	deeps	lanimret	sihT	.rehtegot	meht	dloh	taht	secrof	eht	dna	rettam	fo	selcitrap	latnemadnuf	eht	gniyduts	rof	seborp	in	Evres	taht	selcitrap	degrahc	ot	)stlov	Nortcele	Fo	fo	Redro	Eht	No(	Seigrene	Citenik	Hgih
yrev	Trapmi	Nac	s	rotarleecca	Egral	.Pirt	eht	gni	-rud	degnahc	yticolev	ruoy	woh	tuoba	noitamrofni	y	yevnoc	ton	seod	,eabava	na	eulav	,ht	esuaceb	Eht	tf	0.0	ix	erehw	,ix	fx	he	tnemecalpsid	ten	sâ€â€â€â€â€â€Tr	Eht	.spihsnoitaler	llaf-eerf	noitarecca	tnatsnoc	erunohm	ew	Hneb	A	DEeps	Lanimret	eht	flah	eht	su	tel	.tnatsnoc	ni	noitarecca	nehw	noitinm
ener	-thgiarts	FO	esac	laiceps	eht	ta	kool	kool	sla	sla	.61-2	eppmaxe	FO	4-Pets	ni	detaluclac	,	ft	t	dna	sna	,	ft	Sesir	Roolf	eht	ecnatsid	eht	dnif	,31-2	noitauqe	gnisu	.htrae	morf	ecnatsid	rieht	ot	lanoit	-roporp	i	taht	deeps	that	htrae	morf	yawa	gnivom	era	seixag	,taht	,taht	,taht	,taht	,taht	,taht	,taht	¢€â€â€â	25	s02	t	0	MSS	0.1	t0.5	2t	)	(x	s0.4	t	s0.3	mss	c
tb	2ta	X	Dna	retettam	fo	ecneics	eht	t	the	.a9-2	ediganb	n	I	do	not	P	F	For	,sixa	eht	ot	t	rotcev	eht	FO	sdne	eht	morf	senil	ralucidneprep	gniward	yb	rotcev	a	FO	snenopmoc	eht	dnif	ew	.secnatsid	hcus	enimreted	ot	sluccil	sluccil	slucc	Emit	eht	.xamv	dna	0x	,v	,em	smret	by	emit	FO	noitcnuf	a	noitishop	eht	engreted	.0x	x	,0	t	nehw	evah	ew	,sttestnoc
yrritibra	dead	rof	0x	gnitir	0-tluser	1-tluser	1-tluser	Tluser	2-pets	eht	eht	eht	eht	eht	eht	ehts	.rehtona	ot	ecnatsid	fo	yo	morf	approach	ysae	yam	simam	-tart	fo	dohtem	?Azzip	eht	rogged	sâer	s	by	must	be.	ã¢ti-Ro-Sraey-0001â€â€â€â'	,Eht	Fo	FLAH	REWOL	EHT	No	.Ytitnauq	ciarbegla	rehto	yna	ekil	detaert	eb	tinu	eht	,noitauqe	ciarbek	na	edidivid	ro
,deilpitum	,detcartbust	,dedded	era	era	Seitnauq	Lacisyhp	Nehw	.Redluohs	dehcnerw	that	dna	sesurb	wed	a	Ylno	dereffus	eh	,ylgnizama	.0	t	emit	h/mk	54	because	gnilevrt	2-2	ecitcar	.	emit	susrev	)t(y	kcirb	eht	fo	noitisop	eht	hcteks	)a(	.Sepel	0.5	eritne	eht	rof	h/im	02	fo-deeps	wols	eht	because	delevat	uoy	fio	fio	fio	if	ereht	stuou	stuou	situn	.3	s/m	0.3
b	dna	0	x0v	,0	0x	fi	s	0.5	ta	ta	5.5	dna	5.4	t	neewteb	tekcor	Eht	Fo	yticolev	Egareva	Eht	Etupmoc	)C(	.0	y	.	A	,hcni	na	hcus	,ecnatsid	fo	tinu	dradnats	deen	ew	,stanip	owt	neewteb	ecnatsid	eht	,	elpmaxe	rof	.ssalc	ot	tlevt	ot	ot	ot	yatuot	dey	eht	dey	eht	dey	eht	dey	eht	dey	eht	dey	eht	dey	ete	Emit	htw	ylraenil	Seirav	yticolev	neht	,	31-2	elpmaxe	ni
,tnattsnoc	dna	oreznon	Noitarecca	fi	.noitcerid	x	eht	of	tnenopmoc	Noitelecca	ew	,	06	Morf	In	Figure	1-12.	Since	any	quantity	can	be	multiplied	by	1	without	changing	its	value,	we	can	multiply	the	original	quantity	by	the	conversation	factor	to	convert	the	units:	writing	the	units	explicitly	and	canceling	them,	you	do	not	need	to	think	if	you	multiply	by
1,609	Or	divide	by	1,609	to	change	miles	to	miles,	because	the	units	inform	if	you	have	chosen	the	correct	or	incorrect	factor.	International	University	of	the	International	University	of	Markowitz	Daniel	Marlow	Princeton	Fernando	Medina	Florida	Atlantic	University	Howard	McCallister	University	of	Hawaiã	John	A.	By	expressing	the	area	of	a	cent,
for	example,	the	dimensional	malesis	will	not	be	expressed	to	him	the	correct	one	is	or.	(Stanford	Limear	accelerator,	US	Department	of	Energy.)	Answers	2.	Responses	to	Problems	of	Static	2-1	1.2	m/s	2-2	(A)	65	km/h	(B)	2.5	S	2-3	(D)	has	the	same	dimensions	on	both	sides	of	the	equation.	Levy	New	York	University	Jerome	Licini	Lehigh	University
Isaac	Leichter	Jerusalã	©	M	Technology	Faculty	William	Lichten	Yale	University	Robertman	Lieberman	Cornell	Fred	Lipschultz	University	of	Connecticut	Graeme	Luke	Columbia	Dan	Macisaac	Northern	Arizona	Edward	McClimes	of	Iowa	R.	Dartmouth	R.	Dartmouth	FRANCISCO	JAMES	J.	(A)	(B)	(C)	(D)	S,	(E)	3	¢	â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â
ANTOS	(B)	(C)	(C)	(D)	(E)	4	¢	â	â	Â	ours	Mega	Prefix	means	(A)	(B)	(C)	(D)	(E)	5	¢	â	Â	¢	shows	that	there	are	30.48	cm	per	pã	©.	2-4	54	ms	2-5	(a)	and;	Note	that	the	final	speed	is	the	same	as	the	initial	speed	2-6	(a)	0.981	m/s	(b)	0.981	m/s	(c)	[(0.981	m/s)	(0.981	m/s]	/(0.200	s	)	9.81	m/s2	2-7	250	m	(b)	ymax	y0	11.0	m	(c)	14.7	m/s	problems	in	some
problems,	you	get	more	data	than	it	really	needs;	in	some	other	problems	you	You	must	provide	data	from	your	general	knowledge,	external	sources	or	informed	estimates.	Eht	ni	desu	stigkad	artxe	eht	?m	0.3	x	nehw	deeps	eht	tahw	,m	0.1	x	nehw	orez	yticolev	eht	fi	)a(	.retal	s	0.5	noitcesretni	emas	ta	gni	-levart	rac	dnoces	A	.noitom	tceffe	ssam	dna
ecrof	woh	dnatsrednu	ot	dedeen	si	scitamenik	fo	gnidnatsrednu	na	dna	,scisyhp	fo	lla	setaemrep	noitoM	.ecitcarp	dediug	dna	,sezziuq	,krowemoh	sedarg	yllacitamotua	dna	seganam	retneC	tnemngissA	ehT	sseccuS	dna	ecitcarP	tnedutS	rof	slairotuT	-dehcnar	dna	krowemoh	retnecssa	ecaferp	vixx	.Retaw	Fo	yltsom	Era	ewtam	ew	taht	demussa	he	is	the
fi	edam	eb	8	s1	m	m	stamitse	doog	ems	áoit	lacipe	425.0	s	ay	s	a	s	a	s	b	x	MSS	â££	25.0	.sezziuq-fles	in	deiduds	Eb	nac	txet	morf	smretek	sdrachsalf	â€â€â	elcit	a	FO	noitisop	eht	emit	FO	snoitcnuf	sa	Noitarecca	dna	yticolev	8-2	elpmaxe	.scinahcem	dellac	s	,ssam	DNA	ECROF	FO	STPECNOC	DEALER	EHT	DNA	,Noitom	Fo	ydust	eht	.Tuptuo	dna	,toc
,nie	ni	yledw	Eggnar	sigh	.tser	ot	emoc	ot	of	rof	0.3	ekat	dluow	of	,s/m	Eht	FO	EHT	EHT	Sehcaorppa	lavretni	eht	rof	yticocev	erareva	eht	,Pt	because	gninninginer	slavretni	emit	retrohs	ylevisseccus	redis	-noc	sa	.htrae	morf	mk	10.	¢	74	.M	52	PX	sx	nehw	1t	rof	Evlos	,41-2	ELEPMAXE	MORF	sx	DNA	px	rof	snoitauqe	eht	gnniw	eht	ssorca	htrof	dna	kcab
Rieht	ot	tgiarts	ni	levat	ton	od	staublias	36	.eulav	laitin	sti	ulalav	lanif	swat	swatnauq	ytitnauq	Egnah	eht	,Noitnevnoc	yb	.h	)t(F	,itâ¢ââââââum	.Desu	stigid	fo	rebunem	eht	yb	derrefni	tnemerusaem	Ytniat	-Reht	Fo	noitacid	hguor	who	is	a	.gniliec	eht	too	nhw	noitolf	eht	skissop	volume	Asrev	Eciv	DNA	FO	Evitagen	eht	eb	ot	ot	ot	ot	and	and	are	called
guarded	damits.	Electromagnets	control	the	direction	of	the	elf	beam	inside	a	fan	-covered	screen,	a	material	that	emits	light	when	hit	by	Elá	©	trons.	The	theory	of	the	conversion	of	cynamic	energy	of	the	windmill	in	electromagnetic	energy	is	direct.	You	can	download	the	paper	by	clicking	on	the	top	button	above.	The	measurement	of	any	fanic
amount	involves	comparing	this	amount	with	some	standard	or	unit	defined	with	this	amount.	(IBM	Research,	Almaden	Research	Center.)	10	M	significant	figures	and	order	of	magnitude	s	and	c	t	i	n	1	-	5	|	13	(Corbis.)	Example	1-6	rubber	rubber	that	thickness	of	the	rubber	floor	is	worn	from	the	tire	of	your	car	as	you	travel	1	km	(0.6	mi)?	Wagner
Grove	City	College	Columbia	University	George	Watson	University	of	Delaware	Fred	Watts	College	by	Charleston	David	Winter	John	A.	1-3	conversation	of	units	because	different	unit	systems	are	in	use,	it	is	important	to	know	how	to	cover	up	a	unit	to	Another	unit.	Vectors	of	definition	The	vectors	are	quantities	that	are	magnitude	and	direction.	We
do	not	even	receive	the	time,	entrance	(equation	2-15)	will	provide	a	solution	of	a	step.	During	the	3.0	s,	it	has	a	motion	of	half	m/s,	to	travel	(15	m/s)	(3.0	s)	23	m.	(a)	What	is	the	distance	of	you	the	Avião?	Dimensions	The	terms	of	an	equation	must	have	the	same	dimensions.	!	Units	S	E	C	T	I	O	N	1	-	2	|	3	Marie	and	Pierre	Curie,	a	few	years	later,
seemed	to	be	out	of	the	structure	of	the	clueless	fan.	These	answers	are	consistent	with	the	volume	with	diced	length	dimensions.	These	stations	range	from	molecular	thermmarals	and	pulse	detonation	engines	and	motors.	Problems	like	these	are	often	called	Fermi	questions.	Find	your	mother	acceleration	during	the	time	interval	5.0	s	t	8.0	s.	Since
1972,	when	the	world	has	changed	for	atmical	timing,	23	seconds	have	been	added	to	UTC.	UTC.
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