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Velocity	versus	position	graph

How	to	find	velocity	on	a	position	versus	time	graph.	For	the	position-versus-time	graph	in	(figure	1)	choose	the	correct	velocity-versus-time	graph.	Given	the	following	velocity-versus-time	graph	sketch	the	position-versus-time	graph.	Which	velocity-versus-time	graph	goes	with	the	position-versus-time	graph	on	the	left.	Draw	the	corresponding
position-vs-time	graph	for	the	velocity-versus-time	graph.	Position	versus	time	graph	and	velocity	versus	time	graph.	Graph	of	position	x	versus	inverse	of	velocity.	Sketch	the	velocity-versus-time	graph	from	the	following	position-versus-time	graph.

The	direction	of	speed	is	important,	even	in	the	case	of	the	one-dimensional	movement.	Â	»Galileo	has	studied	the	issue	of	relative	speeds.	The	question	of	how	the	speeds	are	all	related	has	been	wonderfully	demonstrated	in	a	video	of	Dr.	Hume	1950	for	physics	PSSC	called	reference	frames.	He	thinks	about	what	happens	when	you	step	ahead	on	a
mobile	sidewalk	at	the	airport.	In	the	reference	frame	of	the	mobile	sidewalk,	you	are	moving	to	a	casual	rhythm.	When	you	walk	with	the	sidewalk,	your	speed	in	the	landing	framework	is	actually	faster.	If	you	should	furthermore	walking	against	the	sidewalk,	your	speed	in	the	land	reference	frame	would	actually	slow.	Another	example	if	two	cars
drive	in	the	same	direction,	their	relative	speeds	are	the	difference	of	the	size	of	their	speeds.	Consider	when	driving	the	highway.	You	could	drive	at	50	mph,	when	you	switched	from	drive	to	55	mph.	However,	it	seems	that	they	are	passing	very	slowly.	Convertible,	if	two	cars	drive	in	opposite	directions	from	each	other,	their	relative	speeds	are	the
sum	of	the	size	of	their	speeds.	Another	interesting	problem	that	you	will	explore	in	the	tasks	has	to	do	with	the	average	speed	search.	When	you	learned	for	the	first	time	of	the	averages,	you've	probably	added	two	numbers	together	and	divided	the	result	for	two.Ã	¢	However,	if	you	are	working	with	a	weighted	average	then	you	can't	use	this	simple
makeup	by	connecting	numbers.	Constant	speed:	position	vs	Graph	time:	If	we	carry	out	a	graph	of	the	position	vs	time	and	our	object	moves	at	a	constant	speed,	the	graph	formed	a	straight	line.	Generally	we	put	a	position	on	the	Y	axis	and	time	on	the	X	axis.	"We	call	this	a	linear	graph.	The	slope	of	this	line	will	be	the	average	speed	of	our	object.	If
the	chart	is	flat	or	horizontal,	the	object	does	not	move	,	the	slope	is	zero,	and	the	speed	is	zero.ã,	Â	€	Â	"It	is	important	that	when	you	have	a	chart,	there	is	a	title,	axis	labels	and	units.	The	object	is	faster,	the	greater	¨	The	gradient	of	the	chart.	In	the	following	chart,	you	can	see	an	incrementally	accelerated	object.	Slow,	fast	and	faster.	Best	Fit
Line:	This	is	particularly	useful	for	when	there	is	a	lot	of	noise	in	ours	Data.	In	the	middle	school,	you	may	have	learned	to	draw	a	better	line	by	hand	using	a	ruler.	Computers	calculate	the	best	adaptation	line	using	a	algorithm	called	the	minimum	square	in	shape.	The	computer	calculates	the	error	at	each	point	And	try	to	minimize	the	square	of	that
error.	We	can	calculate	the	P	Endance	of	the	following	chart.	From	the	mathematics	of	the	middle	school,	you	may	remember	that	you	find	the	slope	by	taking	the	rise	on	the	race.	Whenever	you	have	a	chart,	you	can	always	analyze	the	chart.	It	is	not	enough	to	simply	say	that	the	chart	rises!	Ã,	the	gradient	of	the	chart	provides	you	with	information,
such	as	speed.	For	a	location	vs.	Time	graph,	the	slope	=	increase	/	run	=	Ãž	"X	/	Ã®"	T,	which	obviously	we	know	how	speed!	Ã,	we	should	stress	that	if	the	slope	is	positive,	then	the	speed	is	positive.	If	the	slope	is	negative	and	the	graph	goes	down,	the	speed	is	negative	with	respect	to	a	reference	point.	This	could	be	particularly	useful	if	the	graph
speed	is	not	constant.	Finding	the	slope	of	a	tangent	line	to	the	chart,	we	can	actually	find	instant	speed	at	any	time.	We	will	explore	this	in	depth	when	we	introduce	acceleration.	Constant	speed:	Velocity	vs	Graph	time:	If	the	speed	of	an	object	is	constant,	our	graph	V	VS	T	is	quite	simple.	It	would	seem	this.	Note	the	units	for	speed	and	time.	In	this
case,	the	slope	of	our	chart	is	zero.	What	it	means	that	speed	is	not	changing.	Is	not	But	there	is	still	a	lot	of	information	that	we	can	shine	from	this	chart.	In	this	case	we	will	examine	the	Ã	¢	â,¬	Å	"area	under	the	curve.	Â	»The	shape	of	the	area	under	this	chart	is	a	a	rectangle.	The	area	of	this	rectangle	is	easy	to	calculate.	In	this	case,	the	area	is
the	base	X	chart	height.	Area	=	Velocity	x	Time	If	I	review	our	kinematic	equation,	we	quickly	realize	that	the	area	under	the	curve	is	actually	moving.	This	general	rule	that	the	area	under	the	speed	of	the	temporal	graphic	vs	is	the	shift	also	applies	when	the	speed	is	not	constant.	In	such	cases,	the	area	is	not	a	simple	rectangle	and	can	be	difficult	to
calculate	Exactly.ã,	but	often,	it	can	be	approximated	with	great	precision	this	sector	for	a	constant	acceleration	movement	Velocity.ã,	not	constant	can	be	characterized	by	motion	equations	and	movement	charts.	The	graphs	of	distance,	speed	and	acceleration	as	time	functions	were	calculated	for	the	unidimensional	movement	using	movement
equations	in	a	spreadsheet.	Acceleration	changes,	but	is	constant	within	a	certain	segment	of	time	so	that	constant	acceleration	equations	can	be	used.	For	variable	acceleration	(ie,	changing	continuously),	then	the	calculation	methods	must	be	used	to	calculate	the	graphics	of	the	movement.	Add	annotation	on	the	slopes	of	the	graphs.	A	remarkable
quantity	of	information	on	the	motion	can	be	obtained	by	examining	the	slope	of	the	various	graphs.	The	slope	of	the	position	chart	depending	on	the	time	is	the	same	as	the	speed	at	that	time,	and	the	slope	of	the	speed	chart	according	to	the	time	is	equal	to	the	acceleration.	At	the	end	of	this	section,	it	will	be	able	to:	describe	a	linear	graph	in	terms
of	slope	and	intercept.	Determine	average	speed	or	instant	speed	from	a	position	chart	as	a	function	of	time.	Determine	average	or	instant	acceleration	from	a	speed	chart	vs.	Derage	a	speed	chart	from	a	position	chart	as	time.	Derage	a	chart	of	the	acceleration	time	in	operation	from	a	speed	time	chart.	A	graph,	like	a	picture,	is	worth	a	thousand
words.	Graphs	do	not	only	contain	numerical	information;	They	also	reveal	relations	between	physical	quantities.	This	section	uses	movement	graphs,	speed	and	acceleration	as	a	function	of	time	to	illustrate	unidimensional	kinematics.	Tracks	and	general	reports	first	of	all	that	graphics	in	this	text	have	orthogonal	axes,	a	horizontal	and	the	other
vertical.	When	two	physical	quantities	are	reported	one	against	the	other	in	this	chart,	the	horizontal	axis	is	generally	considered	an	independent	variable	and	the	vertical	axis	a	variable	dependent.	If	we	call	the	horizontal	axis	XE	axis	vertical	y,	as	in	figure	1,	a	straight	line	chart	has	the	general	form	[latex]	y	=	text	{}	mx	+	b	'[/	latex]	here	m	is	The
slope,	defined	as	the	rise	divided	by	the	race	(as	shown	in	the	figure)	of	the	line.	The	letter	B	is	used	for	the	intercept,	which	is	the	point	where	the	line	crosses	the	vertical	axis.	Moving	chart	according	to	the	time	(A	=	0,	so	V	is	constant)	Time	is	usually	an	independent	variable	than	other	sizes,	such	as	movement,	depend.	A	movement	chart	compared
to	the	time	would	therefore	have	X	on	the	vertical	axis	and	t	on	the	horizontal	axis.	Figure	2a	is	just	a	straight	line	chart.	It	shows	a	movement	chart	compared	to	time	for	a	jet-powered	machine	on	a	very	flat	dry	lake	bed	in	Nevada.	Using	the	relationship	between	dependent	and	independent	variables,	we	see	that	the	gradient	of	the	graph	above	is
the	average	speed	[latex]	bar	{v}	[/	latex]	Ã,	and	the	intercept	is	the	move	to	zeroÃ	¢	Time	that	is,	X0.	Replacing	these	symbols	in	[latex]	y	=	text	{}	mx	+	b	[/	latex]	Ã,	dÃ	[latex]	x	=	bar	{v}	t	+	{x}	_	{0}	[/	latex]	o	[latex]	x	=	{x}	_	{0}	+	bar	{}	v	[/	Latex].	Thus	a	displacement	chart	compared	to	time	gives	a	general	relationship	between	shift,	speed,
and	time,	as	well	as	giving	detailed	numerical	information	on	a	specific	situation.	From	the	figure	you	can	see	that	the	machine	has	a	displacement	of	400	m	at	the	moment	0.650	m	to	t	=	1.0	s,	and	so	on.	His	shift	at	times	other	than	those	those	The	table	can	be	read	by	the	graph;	Furthermore,	information	on	its	speed	and	acceleration	can	also	be
obtained	from	the	graph.	Find	the	average	car	speed	whose	position	is	graphic	in	figure	2.	Strategy	the	slope	of	a	graph	of	x	vs.	T	is	the	average	speed,	since	the	slope	is	equal	to	climb.	In	this	case,	go	up	=	change	in	shift	and	execution	=	change	over	time,	as	it	sets	the	slope	is	constant	here,	all	the	two	points	on	the	graph	can	be	used	to	find	the
slope.	(In	general,	it	is	accurate	to	use	two	points	widely	separated	on	the	straight	line.	This	is	because	any	error	in	the	reading	data	from	the	graph	is	proportionally	smaller	if	the	interval	is	larger.)	Solution	1.	Choose	two	points	on	the	line	.	In	this	case,	we	choose	the	points	labeled	on	the	graph:	(6.4	s,	2000	m)	and	(0.50	s,	525	m).	(Note,	however,
you	could	choose	two	points.)	2.	Replace	the	X	and	T	values	of	the	points	chosen	in	the	equation.	Remember	in	the	calculation	of	the	change	(Ãž	")	We	always	use	the	final	value	less	the	initial	value.	[LATEX]	BAR	{V}	=	frac	{delta	x}	{delta	t}	=	frac	{text	{2000	m	}	-	text	{525	m}}	{6	text	{.}	text	{4	s}	-0	text	{.}	text	{50	s}}	[/	latex],	making	the
discussion	this	is	one	Awesome	land	speed	(900	km	/	hour	around	560	mi	/	h):	much	larger	than	the	typical	speed	limit	of	the	60	mi	/	h	motorway	(27	m	/	so	96	km	/	h),	but	considerably	shy	of	the	record	of	343	m	/	s	(1234	km	/	so	766	mi	/	h)	set	in	1997.	movement	graphics	when	constant	but	aÃ	¢	â	€	¢	0	0	the	graphs	in	figure	3ã,	of	the	following
represent	the	movement	of	the	jet	car	d	air	while	accelerating	towards	its	maximum	speed,	but	only	during	the	time	when	its	acceleration	is	constant.	The	time	starts	zero	for	this	movement	(as	if	measured	with	a	stopwatch),	and	the	movement	and	the	speed	are	initially	200	me	15	m	/	s,	respective	Exclusively.	The	graph	of	displacement	compared	to
the	time	in	figure	3	(a)	is	a	curve	rather	than	a	straight	line.	The	slope	of	the	curve	becomes	more	steepest	than	time	progresses,	demonstrating	that	the	speed	is	increasing	over	time.	The	slope	at	any	point	on	a	displacement	chart-versus-time	is	instantaneous	speed	at	that	point.	It	is	designed	by	drawing	a	striped	tangent	line	to	the	curve	to	the
point	of	interest	and	taking	the	slope	of	this	straight	line.	The	tangent	lines	are	shown	for	two	points	in	Figure	3	(A).	If	this	is	done	at	each	point	on	the	curve	and	the	values	are	drawn	against	the	time,	the	speed	graph	is	obtained	against	the	time	shown	in	Figure	3	(B).	Furthermore,	the	speed	graphic	gradient	against	the	time	is	acceleration,	which	is
shown	in	Figure	3	(C).	Calculate	the	speed	of	the	jet	car	at	a	time	of	25	s	by	finding	the	slope	of	the	graph	x	vs.	T	in	the	graph	below.	The	slope	of	a	graph	x	vs.	T	is	the	speed.	This	is	shown	to	two	points.	Instant	speed	at	any	point	is	the	slope	of	the	tangent	at	that	point.	Strategy	The	slope	of	a	point	at	a	point	is	equal	to	the	slope	of	a	straight	line
tangent	to	the	curve	at	that	point.	This	principle	illustrated	in	Figure	5,	where	Q	is	the	point	a	t	=	25	s.	Solution	1.	Find	the	tangent	line	to	the	curve	at	TÃ	¢	=	25	s.	2.	Determines	the	tangent	endpoints.	These	correspond	to	a	position	of	1300	m	at	the	time	of	19	s	and	a	position	of	3120	m	at	the	time	32	s.	3.	Connect	these	endpoints	to	the	equation	to
be	solved	by	slope,	see	So,	[latex]	{v}	_	{q}	=	frac	{text	{1820	m}}	{text	{13	s}}	=	\	{/	latex]	¨	The	value	indicated	in	this	figure	table	for	V	A	TÃ	¢	=	25	s.	The	value	of	140	m	/	s	per	VQ	is	drawn	in	Figure	5.	The	entire	graph	of	V	against	T	can	be	obtained	in	this	way.	Transporting	this	further	step	forward,	we	note	that	the	slope	of	the	time	chart
Speed	against	time	is	acceleration.	The	slope	is	a	source	divided	by	ride;	On	a	graph	in	vs	vs.	T,	increase	=	change	in	speed	Ãž	"V	and	execute	=	change	in	time	Ãž"	t.	The	slope	of	a	velocity	graph	against	time	t	is	acceleration	a.	[Latex]	text	{slope}	=	frac	{delta	v}	{delta	t}	=	a	[/	lathex]	Since	the	speed	chart	against	the	time	in	figure	3	(b)	is	a
straight	line,	Its	slope	is	the	same	everywhere,	anywhere,	This	acceleration	is	constant.	The	acceleration	against	time	is	scratched	in	Figure	3	(c).	More	general	information	can	be	obtained	from	Figure	5	and	the	expression	for	a	straight	line,	[latex]	y	=	\	{text}	mx	+	b	\\	[/	latex].	In	this	case,	the	vertical	y	Y	axis	is	V,	the	interception	B	is	V0,	the	slope
m	is	A,	and	the	horizontal	axis	X	is	T.	Replace	these	symbols	make	[latex]	v	=	{v	}	_	{0}	+	\	text	{at}	\\	[/	latex].	A	general	relation	to	the	speed,	the	acceleration	and	the	time	was	again	obtained	from	a	graph.	Note	that	even	this	equation	also	derived	algebraically	from	other	equations	of	motion	in	the	equations	of	motion	for	constant	acceleration	in
one	dimension.	It	is	not	accidental	that	the	same	equations	are	obtained	from	the	analysis	graphics	such	as	algebraic	techniques.	In	fact,	an	important	way	to	discover	the	physical	relationships	is	to	measure	various	physical	quantities,	and	then	create	graphs	of	one	amount	against	another	to	see	if	they	are	related	in	any	way.	The	correlations	imply
physical	relationships	and	may	be	displayed	by	graphics	fluids	such	as	those	above.	From	these	graphs,	sometimes	mathematical	relationships	can	be	postulated.	Further	experiments	are	then	performed	to	determine	the	validity	of	the	hypothesized	relationships.	Graphs	of	motion	in	which	the	acceleration	is	not	constant	now	consider	the	motion	of
the	car	movement	jet	as	it	goes	from	165	m	/	s	at	its	top	speed	of	250	m	/	s,	graphic	in	Figure	6.	the	time	starts	again	to	zero	and	the	initial	displacement	and	the	initial	displacement	and	the	initial	displacement	and	the	initial	displacement	and	are	Speed	2900	m	165	m	/	s,	respectively.	(These	were	the	final	displacement	and	the	speed	of	the	car	in
motion	graphic	in	Figure	3.)	The	acceleration	decreases	gradually	from	5.0	m	/	s2	to	zero	when	the	car	hits	250	m	/	s.	The	slope	of	the	graph	X	vs.	T	increases	up	to	T	=	55	s,	after	which	the	slope	is	constant.	Similarly,	the	speed	increases	up	to	55	s	and	then	becomes	constant,	since	©	acceleration	diminishes	to	zero	to	zero	and	remains	zero	after	55
s.	Calculates	the	jet	acceleration	of	the	car	at	a	time	of	25	s	by	finding	the	slope	of	the	graph	V	against	V	in	Figure	6	(B).	Strategy	The	slope	of	the	curve	in	TÃ	¢	=	25	s	is	equal	to	the	slope	of	the	tangent	line	at	that	point,	as	shown	in	Figure	6	(B).	Solution	Measures	endpoints	of	the	tangent	line	from	the	figure,	then	connect	them	into	the	equation	to
solve	the	slope,	a.	[Latex]	\	Text	{Slope}	=	\	frac	{\	delta	v}	{\	Delta	t}	=	\	frac	{\	\	left	(\	text	{260	m	/	s}	-	\	text	{210	m	/	s}	\	right)}	{\	left	(\	text	{51}	s	-1.0	s	\	right)}	\\	[/	Latex]	[Latex]	A	=	\	frac	{\	text	{50	m	/	s}}	{\	text	{50}}	s	=	1	\	text	{.}	0	m	{\	text	{/	s}}	^	{2}}}	{2}	\\	[/	latex].	Note	that	this	value	for	A	is	consistent	with	the	value	plotted	in
Figure	6	(c)	to	TÃ	¢	=	25	s.	A	displacement	graph	with	respect	to	time	can	be	used	to	generate	a	graph	of	speed	with	respect	to	time	and	a	speed	graph	against	time	can	be	used	to	generate	a	graph	of	acceleration	with	respect	to	time.	We	do	this	by	finding	the	slope	of	the	graphs	at	every	step.	If	the	graph	is	linear	(ie,	a	line	with	a	constant	slope),	its
easy	to	find	the	slope	at	any	point	and	have	the	slope	for	each	point.	The	graphical	motion	analysis	can	be	used	to	describe	the	specific	characteristics	that	general	kinematics.	Graphs	can	also	be	used	for	other	topics	in	physics.	An	important	aspect	of	the	exploration	of	the	physical	relationships	is	to	staple	and	look	for	the	underlying	relations.	Below
is	shown	a	graph	of	Velocity	vs.	Time	of	a	ship	entering	a	harbor.	(A)	Describe	the	motion	of	the	ship	according	to	the	chart.	(B)	How	it	would	seem	a	graphic	acceleration	of	the	ship?	(A)	The	vessel	moves	at	a	constant	speed	and	Start	to	decelerate	at	a	constant	speed.	At	one	point,	its	deceleration	speed	decreases.	It	maintains	this	lower	deceleration
rate	until	it	stops	moving.	(b)	A	chart	of	acceleration	compared	to	time	would	show	zero	acceleration	in	the	first	leg,	wide	and	constant	negative	acceleration	in	the	second	leg	and	constant	negative	acceleration.	The	graphics	of	the	movement	can	be	used	to	analyze	movement.	Graphic	solutions	produce	solutions	identical	to	mathematical	methods	to
derive	movement	movement	The	slope	of	a	displacement	chart	x	vs.	TimeÃ	¢	t	is	speed	v.	The	slope	of	a	velocity	graph	vs.	T	Chart	is	acceleration	a.	Average	speed,	instantaneous	speed	and	acceleration	can	all	be	obtained	by	analyzing	the	graphs.	1.	(a)	Explain	how	to	use	the	position	chart	against	the	time	in	Figure	9	to	describe	the	change	in	speed
over	time.	Identify:	Ã	¢	(b)	the	time	(TA,	TB,	TC,	TD	or	TE)	where	the	instantaneous	speed	is	larger,	Ã	¢	(c)	the	time	in	which	it	is	zero,	and	(d)	the	time	in	which	is	negative.	Figure	9.	2.	(a)	Skoting	a	speed	chart	against	the	time	corresponding	to	the	change	chart	against	the	time	provided	in	Figure	10.Ã	¢	(b)	identify	time	or	time	(TA,	TB,	TC,	etc.)	a
Which	instant	speed	is	the	largest.	(c)	What	time	is	it	zero?	Ã,	(d)	What	time	is	it	negative?	3.	(a)	Explain	how	it	is	possible	to	determine	acceleration	over	time	from	a	speed	against	the	chart	of	time	like	that	in	figure	11.Ã	¢	(b)	based	on	the	graph,	how	acceleration	changes	over	time?	4.	Ã	(a)	Skoting	an	acceleration	chart	compared	to	the	time
corresponding	to	the	speed	chart	against	the	time	provided	in	Figure	12.Ã	¢	(b)	identify	time	or	time	(TA,	TB,	TC,	etc.)	to	which	acceleration	is	greatest.Ã	¢	(c)	What	time	is	it	zero?	Ã,	(d)	What	time	is	it	negative?	Figure	12.	5.	Consider	the	Quick	Time	Chart	vs.	A	person's	time	in	an	elevator	shown	in	Figure	13	Suppose	the	elevator	is	initially	at	rest.
Then	accelerate	for	3	seconds,	it	keeps	that	speed	for	15	seconds,	then	decelerates	for	5	seconds	until	it	stops.	Acceleration	for	the	entire	trip	is	not	constant	so	that	we	cannot	use	movement	equations	from	movement	equations	for	constant	acceleration	in	a	full	trip	size.	(We	could,	however,	use	them	in	the	three	individual	sections	where
acceleration	is	a	constant.)	Sketch	charts	of:	Ã,	(a)	Location	vs.	Time	andÃ	¢	(b)	acceleration	vs.	Time	for	this	trip.	6.	A	cylinder	is	assigned	a	push	and	then	tilt	an	inclined	plane.	If	the	origin	is	the	starting	point,	sketch	of	the	position,	speed	and	acceleration	of	the	cylinder	vs.	Time	while	going	up	and	then	down	the	plan.	Note:	there	is	always
uncertainty	in	the	numbers	taken	from	the	graphs.	If	your	answers	differ	from	the	expected	values,	examine	them	to	see	if	they	are	within	the	extraction	uncertainties	of	the	data	estimated	by	you.	1.	a)	Taking	the	slope	of	the	curve	in	figure	14,	verify	that	the	speed	of	the	token	is	115	m	/	s	to	â	€
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